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Highlights

e Perinatal SSRI exposure in rodents alters outcomes in three behavioral domains.
e It leads to reduced activity, passive stress coping, and weaker sensory processing.
e Females are understudied but seem to be less vulnerable than males.

e Early postnatal exposure in rodents leads to the largest effects on behavior.

e This is equivalent to the third trimester of pregnancy in humans.

Abstract

In the Western world, 2-5% of pregnant women use selective serotonin reuptake inhibitor (SSRI)
antidepressants. There is no consensus on the potential long-term neurodevelopmental outcomes of
early SSRI exposure. Our aim was to determine whether there is an overall effect of perinatal SSRI
exposure in animals on a spectrum of behavioral domains. After a comprehensive database search in
PubMed, PsycINFO, and Web of Science, we included 99 publications. We performed nine meta-analyses
and two qualitative syntheses corresponding to different behavioral categories, aggregating data from
thousands of animals. We found evidence for reduced activity and exploration behavior (standardized
mean difference (SMD) -0.28 [-0.38, -0.18]), more passive stress coping (SMD -0.37 [-0.52, -0.23]), and
less efficient sensory processing (SMD -0.37 [-0.69, -0.06]) in SSRI- versus vehicle-exposed animals. No
differences were found for anxiety (p=0.06), social behavior, learning and memory, ingestive- and reward
behavior, motoric behavior, or reflex and pain sensitivity. Exposure in the period equivalent to the
human third trimester was associated with the strongest effects.
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1. Introduction

Selective serotonin reuptake inhibitor (SSRI) antidepressant use during pregnancy has increased
tremendously over the past decades'™. Recent estimates of SSRI exposure in large population-based
studies range from 2.5-3.3% of pregnancies in Europe®® to 2.7-5.4% in the US"%. These numbers imply
that every year, in these regions alone, hundreds of thousands of babies are born after exposure to
SSRIs. Although major teratogenic effects are absent, in utero SSRI exposure has been associated with
increased risk of neonatal complications such as preterm birth®. SSRIs reach the developing fetus by
crossing the placental barrier'®. During fetal development, the serotonin transporter (SERT), the target of
SSRIs, is much more diffusely expressed in the brain than during adulthood™. In fact, the entire
serotonergic neurotransmitter system functions differently in adulthood than during development. In
adulthood, serotonin is involved in fundamental brain functions such as the regulation of mood, sleep
and wake rhythms, aggression, appetite, learning and memory, and reward'?, while during early
development, serotonin serves as a neurotrophic factor mediating basic processes such as neurogenesis,
cell migration, axon guidance, dendritogenesis and synaptogenesis™. Consequently, by reaching the
brain and modulating serotonin regulation at crucial neurodevelopmental stages, SSRIs could interfere
with brain circuit formation and lifelong mental health*.

This is the rationale for the “SSRI paradox”, which refers to the phenomenon in which adult SSRI
exposure decreases symptoms of anxiety and depression, while in utero SSRI exposure increases the risk
of developing anxiety and depression®®. There is mixed evidence for this theory from human studies,
which do not always identify long-lasting neurodevelopmental effects of perinatal SSRI exposure. On the
one hand, studies have reported higher levels of anxiety'® and lower scores on motor-, social- emotional-
and adaptive behavioral tests'’ after prenatal SSRI exposure. On the other hand, other studies found no
association between in utero SSRI exposure and intellectual disability’®, executive functioning™, and
emotional or social problems®. Most of the evidence is obtained from studies in infants and children,
likely due to the practical challenges of examining the effects of in utero exposure to SSRIs on behavioral
outcomes in adulthood”'. Interestingly, some of the reported associations are modulated by behavioral
outcome domain®?, timing of exposure®, and sex”>**. Summarizing the available evidence, a recent
meta-analysis reported significant positive associations between SSRI exposure during pregnancy and
the development of mental and behavioral disorders such as autism spectrum disorder (ASD), attention-
deficit/hyperactivity disorder (ADHD), and mental disability”. As these results may be confounded by
factors such as the severity of mental health problems, it remains difficult to draw conclusions on
causality®>. Indeed, it is known that maternal mental health issues during pregnancy are associated with
long-term neurodevelopmental outcomes in children as well*®.

Laboratory rodents mature much faster than humans, yet the sequence of brain developmental
milestones is remarkably similar’’. In contrast to human studies, experimental studies in laboratory
animals allow for investigation of the causal relationship between perinatal SSRI exposure and long-term
neurodevelopmental outcomes®. Animal experiments have several other advantages, such as the ability
to study the developmental effects of SSRI treatment during a healthy pregnancy and a high degree of
control over drug dosing and period of exposure. The last decade especially has witnessed a major surge
in animal studies examining various neurobiological outcomes of perinatal SSRI exposure, which have

14,29-34

been described in numerous narrative reviews . To maximize the translational value of animal
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studies, and in line with efforts to reduce the use of animals in research, it is imperative to
comprehensively bundle all available preclinical evidence. Our aim is to systematically review and
analyze preclinical studies in order to determine whether there is an overall effect of perinatal SSRI
exposure on later-life behavior in animal models, and if so, under what conditions. We particularly
focused on potential sex differences, interactions with stress exposure, and the timing of SSRI exposure.
The results of this review and accompanying meta-analyses may assist in understanding the mixed
results of perinatal SSRI exposure in human studies and help inform future study design.

2. Methods

The review protocol was registered at the SYRCLE website (www.syrcle.nl) in 2016. The reporting in this
systematic review adheres to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement™.

2.1. Search strategy

Three databases were searched systematically from inception to February 27" 2018: PubMed, PsycINFO,
and Web of Science. The initial search was performed by JR on April 19" 2016. An updated search was
performed by AR on February 27" 2018. We searched for the following concepts, using both controlled
terms (i.e. MeSH) and free text words: (i) perinatal exposure; (ii) selective serotonin reuptake inhibitor
(SSRI); (iii) animal (Supplementary File 1). The SYRCLE animal filter’® was used for PubMed and adapted
for PsycINFO and Web of Science. The bibliographic records retrieved were imported and de-duplicated
in Mendeley.

2.2. Eligibility screening

Studies were eligible for inclusion if they compared behavioral outcomes of animals perinatally exposed
to SSRIs to those of animals exposed to a vehicle treatment. Two reviewers independently screened all
identified records for eligibility in two stages using EROS 3.0 (Early Review Organizing Software, Institute
of Clinical Effectiveness and Health Policy, Buenos Aires, Argentina). JR and LW performed the screening
for the articles identified in the initial search, and AR and LW for those identified in the updated search.
Disagreements were resolved by discussion.

The first screening stage involved screening only the title and abstract of the articles. Articles
were excluded for one or more of the following reasons: (i) not an original primary study (e.g. review,
editorial, conference abstract without full data available) or correction to an original primary study; (ii)
not an in vivo mammalian (non-human) study; (iii) no SSRI treatment.

In the second stage, the full text of all articles passing the first stage was consulted. Articles were
excluded at this stage for one or more of the following reasons: (i) not an original primary study (e.g.,
review, editorial, conference abstract without full data available or data published in duplicate) or
correction to an original primary study; (ii) not an in vivo mammalian (non-human) study; (iii) no SSRI
treatment; (iv) no exposure on or before the developmental day equivalent to human birth in terms of
neurogenesis, GABA cortex development, and axon extension, calculated using the Translating Time tool
developed by Workman et al’’: PND11 in mice and PND10 in rats; (v) no behavior analyses; (vi) no
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control population; (vii) animals subjected to other factors (e.g., genetic mutation, repeated exposure to
additional drug), but studies in which animals or their mothers were exposed to stress were included
because these studies are translationally relevant; (viii) no repeated exposure; (ix) no English full text or
translation available.

2.3. Extraction of study characteristics and data

The following study characteristics were extracted: (i) study ID: authors, year, title; (ii) study design
characteristics: no. of groups, no. of animals per group, no. of litters per group, litter size, repeated
measures vs. comparison between groups; (iii) animal model characteristics: species, strain, sex, age at
testing, presence/absence of stress exposure; (iv) intervention characteristics: type of control, type of
SSRI, age and duration of exposure, administration method, dosage (concentration, volume of
administration); (v) outcome measures: behavioral test used, test outcome; (vi) other: no. of animals
excluded from statistical analysis, reason for excluding animals.

Then, the data from all behavioral outcomes were extracted: means, standard deviation (SD) or
standard error of the mean (SEM) and number of animals (N). The methods for extraction were, in order
of priority, (i) extract data from text or tables; (ii) extract data from figures using digital image analysis
software (Imagel v. 1.52a%); (iii) contact authors for missing data. When SDs/SEMs were not clearly
distinguishable in a figure, we extracted the most conservative estimate. JR performed the data
extraction for all eligible articles retrieved in the initial search, and AR for those in the updated search.
LW checked the extraction process for all studies.

2.4. Data analysis

2.4.1. Categorization of behavioral tests

After the data extraction, all behavioral tests found were categorized by AR in consultation with JH and
JO and other members of the Behavioral Neuroscience group at the University of Groningen. Ten
categories were defined — in order of number of comparisons: (i) activity & exploration; (ii) anxiety; (iii)
stress coping; (iv) social behavior; (v) learning & memory; (vi) ingestive & reward; (vii) motoric; (viii)
sensory processing; (ix) reflex & pain sensitivity; (x) sleep & circadian activity. Every category had a
number of behavioral tests associated with it (Supplementary File 2). For every behavioral category we
performed a meta-analysis. An exception was the category sleep & circadian activity, which was deemed
too heterogeneous and more suitable for a qualitative synthesis. There was an eleventh category of
behavioral tests, in which the animals were challenged with an acute injection of a drug or LPS right
before the test. To ensure the analyses for the above-mentioned behavioral categories were not
confounded by the effects of an acute injection, we decided not to include these results in any of the 10
categories, and to create a separate qualitative synthesis for them.

2.4.2. Selection of comparisons

If a study reported separate comparisons for males and females, or animals exposed to different SSRls,
we analyzed these comparisons as if they were separate studies. Per meta-analysis, one unique animal
can only be used once. If the same animal was exposed to different behavioral tests within the same
category, we used the data from the test that was performed first (but when data was available from
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both during and after SSRI exposure, we used the data from the test performed after SSRI exposure). If
the same animal was exposed to the same behavioral tests multiple times, we also used the data from
the first time it was administered, unless the test contained an important learning or habituation
component. For that reason, the data from the J/ast time of test administration was used for the
following behavioral tests: alcohol consumption, cocaine conditioning, forced swim test, Morris water
maze, sexual behavior, sucrose preference test, and tube runway. In the prepulse inhibition test, usually
a range of pulse intensities was tested, in which case we used the data from the middle intensity. For
every behavioral test, we only used one outcome measure according to the priority outcome measures
we defined (Supplemental File 2). We did not include non-treated or non-handled controls; only vehicle-
treated controls.

2.4.3. Meta-analyses

We performed the meta-analyses using Review Manager (RevMan v.5.3.,The Nordic Cochrane Centre,
The Cochrane Collaboration, Copenhagen 2014). When a range was reported for N, instead of a specific
number per treatment group (for instance N=11-13), we used the most conservative estimate of N. In
practice, this meant we used the maximum value of N (in this case Nn.=13) to calculate the SD
(SD=SEM*VN), and the minimum value of N (in this case Nmi,=11) in the actual meta-analysis. We used
random effects models using standardized mean differences (SMDs). The individual SMDs were pooled
to obtain an overall SMD and 95% confidence interval (Cl). I> was used as a measure of heterogeneity. A
p-value lower than 0.05 was considered significant.

To examine potential sources of heterogeneity within the data, we performed subgroup analyses
using a Chi’ test for subgroup differences based on sex, presence/absence of stress exposure, and period
of SSRI exposure for every meta-analysis. For the subgroup analysis for sex there were three subgroups
(male, mixed-sex, and female), for presence/absence of stress exposure there were two (no stress and
stress) and for period of SSRI exposure three (prenatal, pre- and postnatal, and postnatal). A subgroup
analysis was only performed when there was at least one independent comparison. Although there were
six subgroup analyses defined in the initial published protocol, we decided to only perform three in order
to constrain the scope of this review. We decided not to perform subgroup analyses based on animal
species, timing of behavioral test, type of SSRI, and specific behavioral test used. Of the three subgroup
analyses we performed, two were included in the original protocol (sex and presence/absence of stress
exposure) and one was added (period of SSRI exposure).

2.5. Risk of bias assessment

To assess the methodological quality of each included study, we used the SYRCLE risk of bias tool for
animal studies®. We added three questions on reporting of randomization, blinding, and a power- or
sample size calculation (question 1-3). For these questions, a “Yes” score indicates that it was reported,
and a “No” score indicates that it was not reported. The other questions (question 4-14) addressed risk
of bias, where “Yes” indicates low risk of bias, “?” indicates unclear risk of bias, and “No” indicates high
risk of bias.
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2.6. Publication bias assessment

To assess publication bias, funnel plots were produced for each of the nine meta-analyses using the
package “metafor” v2.1-0%° in R v3.5. Each funnel plot displays all studies in one plot with SMD as the x-
value and 1/VN as the y-value. We used this method because it was shown that plotting the SMD against
the SE can lead to false-positive results, especially when the included studies have small sample sizes*.
In the funnel plot, larger studies with high precision and power will be displayed towards the top of the
graph, around the average SMD. In the absence of publication bias, smaller studies with lower precision
and power will spread evenly on both sides of the average near the bottom of the graph. If the plot is
asymmetrical, for example when smaller studies predominantly have SMDs larger than the average, this
is an indication of small-study bias, potentially related to publication bias. To test and adjust for funnel
plot asymmetry, we used the trim and fill method® in the “metafor” package.

3. Results

3.1. Search results

Through database searching, 5951 records were retrieved, leaving 3930 records after removal of
duplicates (Figure 1). After screening by title and abstract, 1460 full-text articles were assessed for
eligibility, from which 103 were deemed eligible. After adding one extra article identified by scanning of
the reference lists of the included articles, and excluding five publications because they did not contain
usable data, we finally included 99 publications in this synthesis of evidence (Figure 1).

3.2. Study characteristics

From the 99 included publications, 63 studied rats, 35 mice and one guinea pigs (Table 1). The majority
of studies treated animals with fluoxetine (67 studies), followed by citalopram (15 studies), zimelidine
(eight studies), escitalopram (five studies), sertraline (four studies), fluvoxamine (three studies),
paroxetine (three studies), and LU 10-134-C (one study) (Supplementary Figure 1A). SSRI exposure was
prenatal in 18 studies, both prenatal and postnatal in 23 studies, and postnatal in 59 studies. From the
studies where SSRIs were administered postnatally (either exclusively, or also prenatally), 54 reported
injecting the drug directly into the pups, and 28 reported exposure through the mother. The method of
SSRI administration was subcutaneous in 43 studies, oral in 31 studies, and intraperitoneal in 25 studies.
Forty-seven studies tested male rats, seven studies female, and 45 studies examined both sexes
(Supplementary Figure 1B). Please note that study numbers might add up to more than 99, because the
same study could use multiple SSRIs or exposure periods (Table 1).

Twenty studies used ways to mimic symptoms associated with maternal depression in laboratory
animals (Table 2). In 19 studies, the dam was exposed to some form of stress, and in one study the pups
were stressed by means of maternal separation. The most common way to apply stress to the mother
was using repeated restraint stress (10 studies), followed by chronic unpredictable mild stress (seven
studies), and injections of corticosterone or dexamethasone (one study each).
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3.3. Study quality

Forty-eight studies mentioned the experiment was randomized at some level, 31 reported blinding, and
three included a power or sample size calculation (Table 3). Overall risk of bias was unclear. Only 68
studies reported all outcome measures that were described in the methods section.
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Table 1: study characteristics

Study ID Species  Strain Stress Control SSRI Exposure period Dose per day Recipient Administration method Sex studied -
Grimm et al. 1987 rat Wistar no untreated; saline zimelidine G10-G20; P4-P8 5 mg/kg dam SC both .8. o
Hilakivi et al. 1987a* rat Long-Evans; Wistar no saline zimelidine P6-P19 25 mg/kg pup SC male o 5
Hilakivi et al. 1987b* rat Wistar no saline zimelidine P7-P18 25 mg/kg pup 1P male % <
Hilakivi et al. 1987¢* rat Long-Evans; Wistar no control zimelidine P7-P18 25 mg/kg pup SC male (:Dh-(gs
Hilakivi et al. 19882 rat Wistar no saline zimelidine P7-P18 25 mg/kg pup IP male Q5
S
Hilakivi et al. 1988b® rat Wistar no saline zimelidine  P7-P21 25 mg/kg pup P male ~C<7 5
=
Hilakivi et al. 1994* rat Wistar no saline zimelidine  P6-P22 25 mg/kg pup SC male '8 o
Vorhees et al. 1994 rat Sprague Dawley no water; pair-fed fluoxetine  G7-G20 1;5; 12 mg/kg dam oral: gavage both o] e.
Frank et al. 1997 rat Long-Evans no dimethyl sulphoxide (DMSO) zimelidine P8-P21 25 mg/kg pup IP male 3=
Hansen et al. 1997% rat Wistar WU no saline LU 10-134-C P8-P21 5; 10; 20; 30 mg/kg pup IP b.i.d. male %g
Singh et al. 19987 rat Charles Foster no saline fluoxetine G13-G21 10 mg/kg dam IP both ==
Stewart et al. 1998>* rat Sprague Dawley no saline fluoxetine G8-G20 12.5 mg/kg dam oral (saline SC) both \(7)/ %
Coleman et al. 1999°° mouse CD-1 no placebo paroxetine  G0-G16.5 30 mg/kg dam oral: food bar both = o
Christensen et al. 2000 mouse CD-1 no placebo paroxetine  GO-P1 30 mg/kg dam oral: food bar both ] <§
Mendes da Silva et al. 2002% rat Wistar no saline fluoxetine P1-P21 10 mg/kg pup SC male g '5
Ansorge et al. 2004% mouse 129SvEv 5-HTT7* no saline fluoxetine P4-P21 10 mg/kg pup IP both S
Ishiwata et al. 2005 mouse C57BL/6 yes  sucrose fluoxetine P7-P28 5 mg/kg pup oral: pipettor male g '5
Vartazarmian et al. 2005%° guinea pig Hartley no untreated; DMSO fluoxetine G1-P1 7 mg/kg dam SC: osmotic pump both § '0:0
Deiro et al. 2006% rat Wistar no water sertraline P1-P21 5; 10; 15 mg/kg pup SC male - % %
Maciag et al. 20062 rat Long-Evans no saline citalopram  P8-P21 10 mg/kg pup SC b.i.d. male a:‘ N
Maciag et al. 2006b°° rat Long-Evans no saline citalopram  P8-P21 10 mg/kg pup SCh.i.d. male @ s %
Maciag et al. 2006¢%* rat Long-Evans no saline citalopram  P8-P21 10 mg/kg pup SCh.i.d. male [ g =
Bairy etal. 2007%° rat Wistar no water fluoxetine  G6-G20 8; 12 mg/kg dam oral both 8 Q:"; o
Lisboa et al. 2007 mouse Swiss no water fluoxetine GO-P21 ~7.5 mg/kg dam oral: gavage both @ n é
Ansorge et al. 2008°%7 mouse 129SvEv 5-HTT”* no untreated; saline fluoxetine P4-P21 10 mg/kg pup IP both -S% Q
citalopram  P4-P21 10 mg/kg pup P both Z3 g
Cagiano et al. 2008°%® rat Wistar no saline fluoxetine G13-G20 5; 10 mg/kg dam SC male Q 8-5
Deiré et al. 2008%° rat Wistar no saline citalopram  P1-P21 5; 10 mg/kg pup SC male % o 8
on
Favaro et al. 2008”° mouse Swiss no water fluoxetine GO-P21 5.7-7.5 mg/kg dam oral: gavage both N % 8
Forcelli et al. 2008™ rat Wistar no ethanol fluoxetine  G14-P7 10 mg/kg dam SC: osmotic minipump both O X, o
Gouvéa et al. 20087 mouse Swiss no water fluoxetine GO-P21 7.5 mg/kg dam oral: gavage male § ; g
Noorlander et al. 2008” mouse  C57BL/6 no  saline fluoxetine ~ G8-G18 0.3;0.6; 0.8 mg/kg dam IP both Lt g
fluvoxamine G8-G18 4.2 mg/kg dam 1P both 30>
Popa et al. 2008" mouse CD-1 no saline escitalopram P5-P19 10 mg/kg pup SC female o a @
liang et al. 2009”° mouse Kunming no saline fluoxetine P4-p21 10 mg/kg pup IP male ;?_; 2 o
Karpova et al. 20097 mouse C57BL/6 saline fluoxetine P4-P21 10 mg/kg pup P male = 8_ B
Lee 2009”7 rat Wistar no saline fluoxetine PO-P6 10 mg/kg pup SC both g 23 '5
Capello et al. 20117 rat Long-Evans no saline + polyethylene glycol fluoxetine  G12-P1 8;11-12 mg/kg dam SC: osmotic minipump both cg -% _|
Mnie-Filali et al. 20117 rat Sprague Dawley no saline fluoxetine P8-P21 10 mg/kg pup 1P male . i g
Olivier et al. 2011% rat Wistar no methylcellulose fluoxetine G11-P1 12 mg/kg dam oral: gavage both g o
Pivina et al. 2011% rat Sprague Dawley yes  saline fluoxetine P1-P14 5 mg/kg pup oral male Lo .8
paroxetine  P1-P14 5 mg/kg pup oral male é §
Rayen et al. 2011% rat Sprague Dawley yes  saline + propylene glycol fluoxetine P1-P21 5 mg/kg dam SC: osmotic minipump both g‘%
Rodriguez-Porcel et al. 2011% rat Long-Evans no saline citalopram  P8-P21 20 mg/kg pup SCh.i.d. both = ":;
fluoxetine P8-P21 10 mg/kg pup SCb.i.d. both S o
Simpson et al. 2011% rat Long-Evans no saline citalopram  P8-P21 20 mg/kg pup SCh.i.d. both 8 %
= =
Zheng et al. 2011% mouse C57BL/6 no saline fluoxetine P4-P21 10 mg/kg pup IP male '8 o)
Harris et al. 2012%% rat Long-Evans no saline citalopram  P8-P21 5; 10; 20 mg/kg pup SCb.i.d. male 1<
Kummet et al. 2012% mouse C57BL/6 no saline sertraline P1-P14 5 mg/kg pup IP both é’ g
Lee et al. 2012% rat Wistar no saline fluoxetine PO-P4 20 mg/kg pup SC male =5
McAllister et al. 2012%° mouse C57BL/6 no water fluoxetine G15-P12 25 mg/kg dam oral: drinking water female oo
Nagano et al. 2012% rat Sprague Dawley yes  saccharine + saline G16-G23 fluoxetine P2-P21 17.2 £ 0.6 mg/kg dam oral: drinking water male 3 g
Rebello 2012° mouse 129SvEv no saline fluoxetine P2-P21; P2-P11 10 mg/kg pup IP both 8 =1
Smit-Rigter et al. 2012% mouse C57BL/6 no saline fluoxetine G8-G18 0.6 mg/kg dam IP both gg
Soga et al. 2012% mouse C57BL/6 no water citalopram  P8-P22 10 mg/kg pup SC male g g
Yu et al. 2012%° mouse 129SvEv Htr2a"”* no saline fluoxetine P2-P11 10 mg/kg pup IP both ;TT =
Bourke et al. 2013%° rat Sprague Dawley yes  saline escitalopram GO-P1 12.2-17.3 mg/kg dam SC: osmotic minipump male o g
Francis-Oliveira et al. 2013%  rat Wistar no water fluoxetine GO-P21 5 mg/kg dam oral: oral gavage both ® »
Freund et al. 2013% rat Sprague Dawley yes  saline fluoxetine P2-P9 10 mg/kg pup 1P both
Kiryanova et al. 2013% mouse C57BL/6 no water fluoxetine G15-P12 25 mg/kg dam oral: drinking water male
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Table 2: characteristics of studies combining (maternal) stress with SSRI treatment
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Dam or pup? Control
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Duration Frequency

Intervention period
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Table 3: Risk of bias results
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3.4. Activity and exploration

The meta-analysis for activity and exploration comprised 52 studies and 134 comparisons. The most used
behavioral test in this category was the open field test with outcome measures such as total distance
moved (121 comparisons), followed by the novel object exploration test (six comparisons), running wheel
activity (three comparisons), elevated plus maze (two comparisons), home cage activity (one
comparison), and object-directed behavior/novel object recognition test (one comparison). In total, 2646
SSRI-exposed animals and 1627 vehicle-treated animals were included in this analysis.

Overall pooled analysis revealed significantly lower activity scores in animals that were
developmentally exposed to SSRIs than in those exposed to vehicle (Figure 2A; Supplementary Figure 2A,
SMD -0.28 [-0.38, -0.18], p<0.00001). Subgroup analysis showed that the effect was different depending
on sex (Figure 2A; Supplementary Figure 2B, Chi®?=13.89, p<0.01). More specifically, while activity scores
were significantly lower for males (SMD -0.28 [-0.41, -0.15], p<0.0001) and mixed-sex groups (SMD -0.62
[-0.82, -0.42], p<0.00001) developmentally exposed to SSRIs versus those exposed to vehicle, they were
not for females (SMD -0.12 [-0.29, 0.04], p=0.14) (Figure 2A; Supplementary Figure 2B). Subgroup analysis
based on stress exposure did not reveal significantly different effects of developmental SSRI exposure
depending on stress exposure (Figure 2A; Supplementary Figure 2C, Chi’=1.76, p=0.18). Subgroup
analysis based on the period of SSRI exposure showed that the effect of developmental SSRI exposure on
later-life activity and exploration was different depending on exposure timing (Figure 2A; Supplementary
Figure 2D, Chi>=11.60, p<0.01). More specifically, while activity scores were not different for those
exposed only prenatally (SMD -0.01 [-0.21, 0.19], p=0.93), they were significantly lower for animals
exposed pre- and postnatally (SMD -0.40 [-0.59, -0.22], p<0.0001), and postnatally (SMD -0.39 [-0.51, -
0.27], p<0.00001) versus those exposed to vehicle (Figure 2A; Supplementary Figure 2D).

The heterogeneity (I°) of the overall analysis was 49%. Subgroup analyses based on sex decreased
the heterogeneity to 44% for males, 39% for mixed-sex, and 46% for females. The subgroups based on
stress exposure and SSRI exposure timing did not lower the heterogeneity.

3.5. Anxiety

The meta-analysis for anxiety comprised 55 studies and 133 comparisons. The most used behavioral test
in this category was the open field test with outcome measures such as time spent in center (55
comparisons), followed by the elevated plus maze (46 comparisons), the novelty-suppressed feeding test
(11 comparisons), fear during tone (nine comparisons), the defensive withdrawal test (six comparisons),
the elevated zero maze (four comparisons), and the light-dark test (two comparisons). In total, 1816 SSRI-
exposed animals and 1522 vehicle-treated animals were included in this analysis.

Overall pooled analysis did not show significantly different anxiety scores in animals that were
developmentally exposed to SSRIs than in those exposed to vehicle (Figure 2B; Supplementary Figure 3A,
SMD 0.10 [-0.00, 0.21], p=0.06). Subgroup analyses did not reveal significantly different effects of
developmental SSRI exposure depending on sex (Figure 2B; Supplementary Figure 3B, Chi* = 4.44,
p=0.11), stress exposure (Figure 2B; Supplementary Figure 3C, Chi® = 2.73, p=0.10), or period of SSRI
exposure (Figure 2B; Supplementary Figure 3D, Chi? = 4.95, p=0.08).
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The heterogeneity (I°) of the overall analysis was 51%. The subgroups based on sex, stress
exposure and SSRI exposure timing did not lower the heterogeneity.

3.6. Stress coping

The meta-analysis for stress coping comprised 30 studies and 90 comparisons. The most used behavioral
test in this category was the forced swim test (55 comparisons), followed by shock avoidance (30
comparisons), the open field test after stress and the tail suspension test (two comparisons each), and
the elevated plus maze after stress (one comparison). In total, 955 SSRI-exposed animals and 806 vehicle-
treated animals were included in this analysis.

Overall pooled analysis showed a significantly more passive coping style in animals that were
developmentally exposed to SSRIs than in those exposed to vehicle (Figure 2C; Supplementary Figure 4A,
SMD -0.37 [-0.52, -0.23], p<0.00001). Subgroup analyses did not reveal significantly different effects of
developmental SSRI exposure depending on sex (Figure 2C; Supplementary Figure 4B, Chi®? = 1.61,
p=0.45), stress exposure (Figure 2C; Supplementary Figure 4C, Chi*> = 1.32, p=0.25), or period of SSRI
exposure (Figure 2C; Supplementary Figure 4D, Chi? = 2.72, p=0.26).

The heterogeneity (I°) of the overall analysis was 48%. The subgroups based on sex, stress
exposure and SSRI exposure timing did not lower the heterogeneity.

3.7. Social behavior

The meta-analysis for social behavior comprised 30 studies with 53 comparisons. The most used
behavioral tests in this category were sexual behavior and social play behavior (14 comparisons each),
followed by the social interaction test (10 comparisons), the social preference test (five comparisons), the
resident-intruder test (four comparisons), ultrasonic vocalizations (three comparisons), aggressive
behavior (two comparisons) and maternal behavior (one comparison). In total, 749 SSRI-exposed animals
and 645 vehicle-treated animals were included in this analysis.

Overall pooled analysis did not show significantly different social behavior in animals that were
developmentally exposed to SSRIs than in those exposed to vehicle (Figure 2D; Supplementary Figure 5A,
SMD -0.07 [-0.27, 0.13], p=0.47). Whereas subgroup analyses did not show significantly different effects
of developmental SSRI exposure depending on sex (Figure 2D; Supplementary Figure 5B, Chi? = 5.12,
p=0.08) and stress exposure (Figure 2D; Supplementary Figure 5C, Chi? = 0.41, p=0.52), the effect was
different depending on period of SSRI exposure (Figure 2D; Supplementary Figure 5D, Chi® = 6.20,
p<0.05). More specifically, while SSRI-exposed offspring did not differ in social behavior in those exposed
prenatally (SMD 0.34 [-0.16, 0.84], p=0.18) and pre- and postnatally (SMD 0.03 [-0.29, 0.35], p=0.85),
animals exposed to SSRIs postnatally were significantly less pro-social than those exposed to vehicle
(SMD -0.32 [-0.58, -0.05], p<0.05) (Figure 2D; Supplementary Figure 5D).

The heterogeneity (I°) of the overall analysis was 65%. The subgroups based on sex, stress
exposure and SSRI exposure timing did not lower the heterogeneity.


https://doi.org/10.1101/868265
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/868265; this version posted December 6, 2019. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available
under aCC-BY-NC-ND 4.0 International license.

3.8. Learning and memory

The meta-analysis for learning and memory comprised 23 studies with 47 comparisons. The most used
behavioral test in this category was the Morris water maze (18 comparisons), followed by the passive
avoidance test (eight comparisons), novel object recognition (seven comparisons), the Cincinnati water
maze (five comparisons), contextual fear conditioning (three comparisons), the radial water maze (two
comparisons) and the Barnes maze, complex maze, cued fear conditioning and novel scent recognition
(one comparison each). In total, 982 SSRI-exposed animals and 679 vehicle-treated animals were included
in this analysis.

Overall pooled analysis did not show significantly different learning and memory in animals that
were developmentally exposed to SSRIs than in those exposed to vehicle (Figure 2E; Supplementary
Figure 6A, SMD -0.04 [-0.20, 0.11], p=0.57). Subgroup analyses revealed significantly different effects of
developmental SSRI exposure depending on sex (Figure 2E; Supplementary Figure 6B, Chi? = 13.54,
p<0.01). More specifically, the mixed-sex subgroup showed a significantly lower score on learning and
memory tests (SMD -0.36 [-0.54, -0.17], p<0.001), but this was not the case for the groups consisting of
only males (SMD 0.02 [-0.22, 0.26], p=0.86) or females (SMD 0.26 [-0.05, 0.57], p=0.10) (Figure 2E;
Supplementary Figure 6B). There was no different effect of developmental SSRI exposure on learning and
memory outcomes depending on stress exposure (Figure 2E; Supplementary Figure 6C, Chi? = 0.13,
p=0.72). In contrast, the effect was different depending on period of SSRI exposure (Figure 2E;
Supplementary Figure 6D, Chi? = 14.79, p<0.001). More specifically, while SSRI-exposed offspring did not
differ significantly in learning and memory outcomes in the groups exposed prenatally (SMD 0.23 [-0.01,
0.48], p=0.06) and pre- and postnatally (SMD -0.09 [-0.28, 0.09], p=0.33), animals exposed to SSRls
postnatally scored significantly lower on learning and memory tests than those exposed to vehicle (SMD
-0.52 [-0.81, -0.22], p<0.001) (Figure 2E; Supplementary Figure 6D).

The heterogeneity (I*) of the overall analysis was 49%. Subgroup analyses based on sex lowered
the heterogeneity to 43% for males, 15% for mixed-sex, and 48% for females. The subgroups based on
stress exposure did not lower the heterogeneity. Subgroup analyses based on SSRI exposure timing
lowered the heterogeneity to 42% for those exposed prenatally, 27% for those exposed pre- and
postnatally, and 28% for those exposed postnatally.

3.9. Ingestive- and reward behavior

The meta-analysis for ingestive- and reward behavior comprised 14 studies with 24 comparisons. The
most used behavioral test in this category was food consumption (13 comparisons), followed by the
sucrose preference test (four comparisons), alcohol consumption, cocaine place preference, and the tube
runway (two comparisons each), and cocaine self-administration (one comparison). In total, SSRI-exposed
animals and vehicle-treated animals were included in this analysis.

Overall pooled analysis did not show significantly different ingestive- and reward behavior in
animals that were developmentally exposed to SSRIs than in those exposed to vehicle (Figure 2F;
Supplementary Figure 7A, SMD 0.27 [-0.07, 0.60], p=0.12). Subgroup analyses did not show significantly
different effects of developmental SSRI exposure depending on sex (Figure 2F; Supplementary Figure 7B,
Chi? = 1.98, p=0.37), stress exposure (Figure 2F; Supplementary Figure 7C, Chi®> = 1.65, p=0.20), or period
of SSRI exposure (Figure 2F; Supplementary Figure 7D, Chi? = 1.33, p=0.52).
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The heterogeneity (I*) of the overall analysis was 69%. The subgroups based on sex, stress
exposure and SSRI exposure timing did not lower the heterogeneity.

3.10. Motoric behavior

The meta-analysis for motoric behavior comprised 11 studies with 20 comparisons. The most used
behavioral test in this category was swimming (seven comparisons), followed by beam traversing and the
rotarod test (five comparisons each), the horizontal ladder test (two comparisons), and walking (one
comparison). In total, 483 SSRI-exposed animals and 370 vehicle-treated animals were included in this
analysis.

Overall pooled analysis did not show significantly different motoric behavior in animals that were
developmentally exposed to SSRIs than in those exposed to vehicle (Figure 2G; Supplementary Figure 8A,
SMD -0.12 [-0.36, 0.12], p=0.50). Subgroup analyses did not show significantly different effects of
developmental SSRI exposure depending on sex (Figure 2G; Supplementary Figure 8B, Chi? = 1.40, p=0.50)
or period of SSRI exposure (Figure 2G; Supplementary Figure 8C, Chi®> = 1.24, p=0.54). Subgroup analysis
based on stress exposure could not be done because there were no studies with stress exposure in this
category.

The heterogeneity (I?) of the overall analysis was 49%. The subgroups based on sex and SSRI
exposure timing did not lower the heterogeneity.

3.11. Sensory processing

The meta-analysis for sensory processing comprised 12 studies with 17 comparisons. The most used
behavioral test in this category was prepulse inhibition (13 comparisons), followed by auditory temporal
rate discrimination (two comparisons), and gap crossing and olfactory investigation (one comparison
each). In total, 317 SSRI-exposed animals and 310 vehicle-treated animals were included in this analysis.

Overall pooled analysis showed significantly less efficient sensory processing in animals that were
developmentally exposed to SSRIs than in those exposed to vehicle (Figure 2H; Supplementary Figure 9A,
SMD -0.37 [-0.69, -0.06], p<0.05). Whereas subgroup analyses did not show significantly different effects
of developmental SSRI exposure depending on sex (Figure 2H; Supplementary Figure 9B, Chi? = 1.71,
p=0.42) and stress exposure (Figure 2H; Supplementary Figure 9C, Chi® = 0.23, p=0.63), the effect was
different depending on period of SSRI exposure (Figure 2H; Supplementary Figure 9D, Chi? = 11.67,
p<0.01). More specifically, while SSRI-exposed offspring did not differ in sensory processing in those
exposed prenatally (SMD 0.29 [-0.49, 1.07], p=0.47) and pre- and postnatally (SMD -0.04 [-0.31, 0.23],
p=0.77), animals exposed to SSRIs postnatally showed significantly less efficient sensory processing than
those exposed to vehicle (SMD -1.04 [-1.59, -0.48], p<0.001) (Figure 2H; Supplementary Figure 9D).

The heterogeneity (I?) of the overall analysis was 68%. The subgroups based on sex and stress
exposure did not lower the heterogeneity. Subgroup analyses based on SSRI exposure timing lowered the
heterogeneity to 40% for those exposed prenatally, 21% for those exposed pre- and postnatally, and 68%
for those exposed postnatally.
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3.12. Reflex and pain sensitivity

The meta-analysis for reflex and pain sensitivity comprised 11 studies with 16 comparisons. The most
used behavioral tests in this category were the hot plate test and negative geotaxis (six comparisons
each), followed by mechanical sensitivity and righting reflex (two comparisons each). In total, 188 SSRI-
exposed animals and 200 vehicle-treated animals were included in this analysis.

Overall pooled analysis did not show significantly different reflex and pain sensitivity in animals
that were developmentally exposed to SSRIs than in those exposed to vehicle (Figure 2I; Supplementary
Figure 10A, SMD -0.25 [-0.73, 0.23], p=0.31). Subgroup analyses did not show significantly different
effects of developmental SSRI exposure depending on sex (Figure 2I; Supplementary Figure 10B, Chi? =
1.33, p=0.51), stress exposure (Figure 2l; Supplementary Figure 10C, Chi? = 0.02, p=0.88), or period of
SSRI exposure (Figure 21; Supplementary Figure 10D, Chi* = 3.54, p=0.17).

The heterogeneity (I°) of the overall analysis was 77%. The subgroups based on sex, stress
exposure and SSRI exposure timing did not lower the heterogeneity.

3.13. Publication bias

Publication bias was assessed using funnel plots. Inspection of the funnel plots supplemented with trim
and fill analysis revealed no asymmetry for activity and exploration (Supplementary Figure 11A), stress
coping (Supplementary Figure 11C), social behavior (Supplementary Figure 11D), motoric behavior
(Supplementary Figure 11G), sensory processing (Supplementary Figure 11H), and reflex and pain
sensitivity (Supplementary Figure 111).

Using trim and fill analysis, we found an indication for funnel plot asymmetry for three
behavioral categories. First, for anxiety, studies with moderate and low precision showing increased
anxiety as a result of perinatal SSRI exposure were underrepresented, resulting in 20 extra data points
and an adjusted estimated effect size SMD 0.26 [0.14, 0.37] (Supplementary Figure 11B). Second, for
learning and memory behavior, studies showing worse test scores as a result of perinatal SSRI exposure
were underrepresented, resulting in 10 extra data points and an adjusted estimated effect size of SMD -
0.21 [-0.40, -0.02] (Supplementary Figure 11E). Finally, for ingestive and reward behavior, studies
showing lower scores of ingestive and reward behavior as a result of perinatal SSRI exposure were
underrepresented, resulting in eight extra data points and an adjusted estimated effect size of SMD -0.12
[-0.49, 0.25] (Supplementary Figure 11F).

For anxiety and learning and memory, the trim and fill analysis suggested publication bias might
be at play and that the effect size we found might have underestimated the true effect. However,
publication bias is only one possible explanation for funnel plot asymmetry***. Considering strong
indications that period of drug exposure mediates the relationship between perinatal SSRI exposure and
later-life behavioral outcomes, we further examined this alternative explanation. Separate funnel plots
and subsequent trim and fill analysis per exposure period produced no extra data points for anxiety
(Supplementary Figure 11B) and few extra data points for learning and memory (Supplementary Figure
11E). This suggests that the funnel plot asymmetry for these categories can largely be explained by
subgroup heterogeneity.
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3.14. Sleep & circadian activity

Seven studies examined the effects of perinatal SSRI exposure on outcome measures related to sleep and
circadian activity (Table 4).

Table 4: study outcomes for sleep & circadian activity

Study ID Measure Summary of outcome
Hilakivi et al. 1987a™ Sleep-wake behavior measured with a Less active sleep and more wakefulness during neonatal SSRI treatment
movement sensitive mattress
Hilakivi et al. 1987¢" Sleep-wake behavior measured with a Less active sleep during neonatal SSRI treatment
movement sensitive mattress
Hilakivi et al. 1988a" Sleep-wake behavior measured with a Less active sleep during neonatal SSRI treatment
movement sensitive mattress
Frank et al. 1997*" Sleep architecture using EEG and EMG More non-REM-REM transitions*. No differences in sleep and wake
amount.
Popa et al. 2008" Sleep architecture using EEG and EMG Total REM sleep duration and frequency is higher*. No differences in non-
REM sleep.
Kiryanova et al. 2013% Running wheel activity during LD, DD Baseline: free-running period in DD was shorter*. Otherwise no

(baseline and after short light pulse), differences.

and LL (baseline and after long dark Light pulse: larger phase advance by light pulse at CT22*, but not at CT16.
pulse) No difference in phase advance after dark pulse.

Running wheel activity during LD, after No baseline differences. It took longer to re-entrain to the new LD cycle*.
LD advance, during DD (baseline and Interaction with maternal stress in the phase shift to light pulses at CT22*,
after short light pulse), and LL but not at CT16.

Abbreviations and notes *...in adult animals developmentally exposed to SSRIs versus vehicle
EEG = electroencephalogram

EMG = electromyogram

REM = rapid eye movement

LD = light/dark cycle

DD = constant darkness

LL = constant light

CT = circadian time

Kiryanova et al. 2017a"®
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3.15. Behavior after challenges

Thirteen studies examined the effects of perinatal SSRI exposure on behavioral responses to

pharmacological- and immune challenges in adulthood (Table 5).

Table 5: behavioral outcomes after challenges

Challenge Measure Summary of outcome Study ID

Central depressants

Alcohol Open field test Stronger inhibitory effect on ambulation® Hilakivi et al. 1987a*
Baclofen Forced swim test No different response* Hilakivi et al. 1988b™
Diazepam Elevated plus maze No different response in males or females* Favaro et al. 2008

Dizocilpine/MK-801 (NMDA antagonist)

Progabide (GABA receptor agonist)
Propyleneglycol

Dopamine system
Apomorphine (D,/D; agonist)

Quinpirole (D,/D; agonist)

Immune response
Lipopolysaccharide

Norepinephrine system
Amphetamine

Diethylpropion (NE-releasing)

Salbutamol (B2-adrenergic agonist)

Serotonin system
8-OH-DPAT (5-HT1A agonist)

Fluoxetine (SSRI)

Open field test
Open field test
Forced swim test
Elevated plus maze

Prepulse inhibition
Stereotyped behavior
Stereotyped behavior
Open field test
Stereotyped behavior

Food consumption

Food consumption
Sucrose consumption

Sucrose consumption

Open field test

Open field test

Open field test
Stereotyped behavior
Forced swim test

Forced swim test
Open field test
Phase shift

Phase shift

Food intake
Prepulse inhibition

No different response*

No different response*

Reduced enhancing effect on immobility time*
No different response in males or females*

No different response*
No different response*
Somewhat reduced stereotypy in females*
No different response*
No different response*

Reduced food consumption in the first 24hrs in
males*, not females

No different response*

Reduced inhibitory effect in the first 60hrs* in
males, not females

Reduced inhibitory effect in females*, not in males

No different response*

Reduced stimulant effect

Reduced stimulant effect in females*, not males
Reduced stereotypy in females*, not in males
Reduced enhancing effect on immobility time* at
two months of age, increased enhancing effect at
five months of age

No different response in males or females*
No different response in males or females*
Smaller phase advance*

Smaller phase advance*

Smaller reduction (none) in food intake*
No different response in males or females*

Sprowles et al. 2016™"

Sprowles et al. 2017
Hilakivi et al. 1988b*
Favaro et al. 2008

142

Vorhees et al. 1994°°
Hilakivi et al. 1994
Favaro et al. 2008
Stewart et al. 1998
Stewart et al. 1998

Avitsur et al. 2015

Avitsur 2017

Avitsur et al. 2015

Avitsur 2017

Sprowles et al. 2016™"

Sprowles et al. 2017
Favaro et al. 2008
Favaro et al. 2008
Hilakivi et al. 1988b*

142

Favaro et al. 2008
Favaro et al. 2008
Kiryanova et al. 2013%
Kiryanova et al. 2017a"*®
Pinheiro et al. 2017
Vorhees et al. 1994°°

*...in adult animals developmentally exposed to SSRIs versus vehicle
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4, Discussion

Our main aim was to systematically review and analyze animal studies to determine whether there is an
overall effect of perinatal SSRI exposure on later-life behavior in a spectrum of behavioral domains. We
included 99 publications and performed nine separate meta-analyses for different behavioral domains.
We found evidence for reduced activity and exploration behavior in SSRl-exposed (N=2646) relative to
vehicle-treated (N=1627) animals. In addition, we found evidence for a more passive stress coping style
in SSRI-exposed (N=955) compared to vehicle-treated (N=806) animals. Lastly, we found evidence for less
efficient sensory processing in SSRI-exposed (N=317) versus vehicle-treated (N=310) animals. All effect
sizes were small to medium. We found a tendency for increased anxiety (p=0.06), while no differences
were found in social behavior, learning and memory, ingestive- and reward behavior, motoric behavior,
and reflex and pain sensitivity as a result of developmental SSRI exposure in animals.

4.1. Modulating role of sex, stress exposure, and timing of SSRI exposure

Our secondary aim was to examine the conditions under which a potential effect of developmental SSRI
exposure on later-life behavior would manifest itself. We selected three moderators to examine using
subgroup analyses: animal sex, presence of perinatal stress exposure (reflecting efforts to mimic aspects
of a maternal depressed mood in animal models), and timing of SSRI exposure.

The sex of the animal tested explained part of the heterogeneity in the data for two behavioral
categories. The male- and the mixed-sex subgroups showed significantly lower scores for activity and
exploration in SSRI-exposed offspring relative to vehicle-exposed offspring, whereas in females there was
no significant difference. Interestingly, most other behavioral categories also showed larger effect sizes
in males than in females, although these were not statistically significant effects. For learning and
memory, we found a significant effect of SSRI exposure in the mixed-sex subgroup, but not in the male or
female subgroups. These results may be explained by confounding effects of other moderators such as
the timing of SSRI exposure. In general, it is important to realize that subgroup analyses are
observational in nature, as they are not based on randomized grouping. To enable more reliable and
informative analyses of potential sex effects in the future, researchers should make their data available
separately for males and females in a supplementary file.

We found no evidence for a modulatory role of stress exposure on the effects of developmental
SSRI exposure on behavior. This could be a reflection of a true absence of an interaction between
perinatal stress- and SSRI exposure. It could also be due to the large heterogeneity and wide confidence
interval in the stress-exposed group, as a result of the relatively low number of comparisons and the
variation in the nature, timing and intensity of the stress protocols used. A selective meta-analysis
including only those studies reporting on both stress-unexposed and stress-exposed offspring would
yield more insight into the effects of stress exposure, but is beyond the scope of the current review.

The specific period the animal was exposed to an SSRI (prenatal, postnatal, or both) explained
the most heterogeneity in the data out of the 3 subgroup analyses we performed. Animals exposed to
SSRIs postnatally — this roughly corresponds to the third trimester in humans®’ — showed reductions in
activity and exploration, social behavior, learning and memory, and sensory processing scores, while
animals exposed prenatally — roughly corresponding to the first two trimesters in humans®’ — did not.
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4.2. Potential mechanisms

The effects of developmental SSRI exposure on later-life behavioral outcomes are the result of a
combination of direct effects on the developing brain and indirect effects, for example through changes
in placental and maternal homeostasis'* and postnatal maternal care'*>. The serotonin system consists of
15 different receptors that are key players at crucial neurodevelopmental stages, regulating
neurogenesis, apoptosis, axon branching and dendritogenesis''. Many of the studies included in the
synthesis of evidence in the current review, which have been selected on the presence of behavioral
outcomes, also include outcomes reflecting brain health from the global to the molecular level: the

corticosterone response to stress’»#201%0123124126,30.135 'y qin strycture and connectivity’77/#493101110122.

59,82,85,89,104,109,111,126,135
neuronal health™> > 7022222

43,44,46,59,105,116,117,133,135,140,141

, monoamine concentrations in the

brain , protein expression in the brain — mainly related to the serotonergic

System and neu r_Ogenesi562,71,78,88,91,97,127,129,141' gene expression76,94,96,112,113,120,121,123,137,141,143' and
epigenetic modifications’®'> 414,

Several mechanisms may underlie our current findings. Earlier work in serotonin transporter
(SERT) knockout rodents, which lack the SERT and thereby mimic SSRI exposure from conception
onwards, showed that 2 main neural networks were changed compared to wildtype rodents: the
somatosensory cortex and the corticolimbic circuit™. The first network is likely related to the sensory
processing deficits we found in SSRI-exposed animals. Axons extending from the thalamus to the cortex
transiently express SERT during development, and disruption of serotonin availability cause them to form
aberrant trajectories’*®**’ and affect the development of the somatosensory cortex’’**%. The second
network could be responsible for the effects seen on activity and exploration and stress coping
behaviors. In addition, changes in neuroendocrine function could play a role in the development of a
more passive stress coping style in SSRI-exposed animals®. It is unclear whether the effects of early SSRI
exposure on activity and exploration behavior and stress coping behavior have overlapping brain
correlates.

Lastly, we found higher effect sizes in males (relative to females). In general, male offspring seem
more vulnerable to various types of stressors during pregnancy than female offspring'*®. Early SSRI-
exposure may affect males and females differently because of the sex-specific maturation of the
serotonin system™. For instance, serotonin levels in early postnatal life in rodents are different in males
and females: male pups show a peak of serotonin at PND3, while female pups show more stable

serotonin levels with a later peak™.

4.3. Clinical implications

The neurodevelopmental pattern of the serotonin system is remarkably conserved across species® .

Therefore, rodent studies of early SSRI exposure can yield important insights and circumvent some of the
difficulties of studying this phenomenon in humans. Preclinical and clinical studies on this topic should
ideally continuously inform and supplement each other.

The finding that early SSRI exposure is linked to a passive coping style in adult animals is an
interesting manifestation of the “SSRI paradox”. Treatment with antidepressants in adulthood generates
a more active coping style in animals™" and alleviates symptoms of depression in humans. Conversely,
SSRI treatment in the perinatal period leads to a more passive coping style in animals later in life. The
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2 The basic premise of this test is

most common behavioral test in this category is the forced swim test
that, confronted with an inescapable situation in a cylinder of water, rodents can either actively try to
escape, or go into a state of passive floating. This passive behavioral response may be analogous to
maladaptive responses to stress as seen in humans with neuropsychiatric disorders'>. Similarly,
disruptions in sensory processing like those associated with early SSRI exposure in animals are present in

1% Our results suggest that the increased risk of

a spectrum of neuropsychiatric diseases in humans
symptoms of neuropsychiatric disorders for those prenatally exposed to SSRIs, as indicated in some
studies”, might be mediated by differences in stress coping, sensory processing and perhaps
anxietyzs’lss.

A major challenge in human studies is to properly control for the confounding factor of maternal
psychiatric condition®. Statistical methods aim to approximate this, illustrated by the finding that the
association between in utero SSRI exposure and risk of ASD was not significant when controlled for
maternal psychiatric diagnosis**°. However, a clean comparison between children from SSRI- and vehicle-
treated mothers without any psychiatric history is not available. Our results suggest that perinatal SSRI
exposure exerts effects on neurodevelopmental outcomes at least partially independently from maternal
psychiatric condition. As maternal psychiatric disorder might interact with SSRI use to influence offspring

outcomes™**?

, researchers and clinicians have questioned how clinically relevant rodent studies are. To
address this, animal models have been developed aiming to study SSRI exposure in light of maternal
(pre)gestational stress™. Our current results do not support the notion of an interaction effect of
maternal stress exposure and perinatal SSRI exposure on behavioral outcomes in offspring, although the
number of studies that examine this is still limited.

The first few postnatal weeks in rodents are instrumental in the maturation of both the
serotonin system and cortical circuit wiring, and also show the highest levels of serotonin and its
metabolites in the brain®®. In terms of brain development, this period is approximately equivalent to the
third trimester of human gestation®’. Our finding that SSRI exposure in the first postnatal weeks has the
largest effect on later-life behavior in animals therefore implies that SSRI treatment during the last
months of pregnancy should have the largest effect on human outcomes. Clinical studies investigating
the effect of timing of SSRI exposure are limited and inconsistent. In line with current results, a recent
study found that late-pregnancy SSRI exposure was associated with greater depressed and anxious
symptoms in children®®, whereas a meta-analysis found that exposure to SSRIs during the first trimester
was most consistently associated with later diagnosis of mental disorders®. Perhaps for good reasons,
many women discontinue SSRI use over the course of pregnancy, with the least users in the third
trimester’, making this the most challenging trimester to study. Our results suggest, however, that the
timing of SSRI exposure should be a key variable of interest in future human studies.

4.4. Limitations and strengths

One of the limitations of this study is that the quality of the pooled analyses is only as high as the quality
of the individual studies that it consists of, which is hard to determine. Basic characteristics of best
practices in experimental studies, such as blinding and randomization, were sparsely reported. This is

157,158

often the case with animal studies . Especially problematic is the high percentage of studies not

reporting all outcome measures that were described in their respective methods section, potentially
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introducing bias. However, inspection and analysis of funnel plots in search of indications for publication
bias was mostly reassuring. Funnel plot asymmetry was largely accounted for by subgroup heterogeneity
and therefore likely not a sign of publication bias. Other limitations stem from the features of the animal
studies we included, which might not make them optimally suitable for translation to the human
situation. For instance, many studies employed bolus daily injections that might lead to transient high
serum concentrations of the compounds and their metabolites because of their relatively short half-life
in rodents. In humans, SSRI use leads to more stable concentrations over the course of the day32. In
addition, dosing and route of administration varied widely™.

Additional limitations of this study originate from the choices that we had to make during data
analysis. Many behavioral tests in the studies that we included have a complex temporal design where,
for instance, reflex development or learning is assessed over several days or sexual behavior over several
weeks. For lack of an overall score of performance in these tests, we opted to include one time-point in
our analyses, thereby reducing these often elegant study designs to a snap shot. Comparison between
studies is further complicated by the fact that not all studies report on similar time-points. In addition,
besides the subgroup analyses we performed, there are other mediators that may be of interest. These
analyses were outside the scope of the current review, but we do think that comparisons between the
different SSRIs, the different dosages, animal species, timing of behavioral testing, and the specific test
used within each category would be interesting for future studies and meta-analyses. For example,
preliminary data exploration along these lines suggests that it is mainly the elevated plus maze that does
not show a net effect of perinatal SSRI exposure within the category anxiety. It would be interesting to
explore this further.

The strength of this review is that it is the first effort to comprehensively summarize and
guantitatively analyze all available evidence on developmental SSRI exposure on behavioral outcomes in
animals. The sheer number of animals included in our analyses — hundreds to thousands depending on
behavioral category — gives us statistical power that far exceeds the standard in animal studies.
Considering the increasing use of SSRIs during pregnancy’™ and the uncertainties about their long-term

159 . .
, studies of this phenomenon are necessary. We

effects on the developing neurobiology of the child
think this review could be valuable to the field, as we were able to concisely summarize the available

animal evidence in order to inform design of future preclinical- as well as clinical studies.

4.5. Recommendations and future perspectives

Animal studies will continue to play an important role in this field because of their experimental nature
and the ability to mechanistically study the developmental effects of SSRIs. To improve their

transparency, quality, and utility, pre-registration of animal experiments (e.g., www.preclinicaltrials.eu)
160

. In addition, reporting of animal studies should be improved by
161,162

should become common practice
adherence to guidelines such as the ARRIVE guidelines . Animal studies should be expected to
adhere to a high standard of reporting for various reasons: substantial public funds are used to support
this work, animals are sacrificed, and the research informs clinical study design, decision making, and
policy. We would like to emphasize that, although those responsible for making (all) research results

available to the scientific and wider community are the researchers themselves, other people and
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organizations such as funding agencies, universities, collaborating companies, journal editors and peer
reviewers should all use their influence to make this the norm.

As to future animal study design, we encourage recent trends and requirements to study both
males and females’®. Females are understudied, and considering that we found indications of sex
effects, it is clearly of interest to study both sexes. Additionally, the potential interactions of SSRI use
with features of maternal depression remain underinvestigated in animals but are of high translational
value. Further mechanistic studies are required to elucidate the neurobiological underpinnings of
behavioral symptoms affected by early SSRI exposure. In particular, it remains to be understood whether
the effects found on activity and exploration behavior can be traced back to the same
neurodevelopmental processes as those found on stress coping behavior. Shifting perspectives slightly,
one might wonder why early SSRI exposure does not seem to lead to stronger and more aberrant
behavioral alterations than it does, considering the ubiquitous role of serotonin in the brain. Animal
studies shed light on individual differences in susceptibility and resilience to the effects of early SSRI
exposure, for example using strains of rats differing in their novelty seeking traits***,

Implications for future clinical study design appear noteworthy as well: there is a clear need for
studies on the effects of early SSRI exposure on mental health and behavior extending into adulthood">’,
especially considering that phenotypic differences may emerge only after adolescence®. In addition,
while examining the risk for developing mental disorders is important, it could be equally or perhaps
more informative to focus on their shared symptoms. Changes in activity and exploration, stress coping,
and sensory processing are relevant to people’s quality of life, even if they are not necessarily tied to the
diagnosis of a mental disorder. Although subgroup analyses are observational by nature, our results
suggest a strong effect of the timing of exposure to SSRIs on their long-term effect, with exposure in the
period corresponding to the third trimester in humans conferring the biggest effects. Future studies in
human populations should therefore seek to include timing of exposure as a key variable of interest,
since this knowledge, if confirmed in humans, bears great interest for clinicians and pregnant women
suffering from depression.
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Figure captions

Figure 1: Study flowchart.

Figure 2: Summary forest plots from all meta-analyses comparing animals perinatally exposed to SSRIs to
those exposed to vehicle. (A) Activity and exploration. (B) Anxiety. (C) Stress coping. (D) Social behavior.
(E) Learning and memory. (F) Ingestive and reward. (G) Motoric behavior. (H) Sensory processing. (l)
Reflex and pain sensitivity.

Supplementary Figure 1: Historical perspective of study characteristics. The cumulative number of
publications published each year on behavioral outcomes after perinatal SSRI exposure in animals, with a
focus on (A) the type of SSRI administered and (B) the sex studied.

Supplementary Figure 2: Forest plots of meta-analysis comparing animals perinatally exposed to SSRIs to
those exposed to vehicle on the behavioral outcome activity and exploration. (A) Overall analysis. (B)
Subgroup analysis based on sex. (C) Subgroup analysis based on presence/absence of stress exposure.
(D) Subgroup analysis based on SSRI exposure timing.

Supplementary Figure 3: Forest plots of meta-analysis comparing animals perinatally exposed to SSRIs to
those exposed to vehicle on the behavioral outcome anxiety. (A) Overall analysis. (B) Subgroup analysis
based on sex. (C) Subgroup analysis based on presence/absence of stress exposure. (D) Subgroup
analysis based on SSRI exposure timing.

Supplementary Figure 4: Forest plots of meta-analysis comparing animals perinatally exposed to SSRIs to
those exposed to vehicle on the behavioral outcome stress coping. (A) Overall analysis. (B) Subgroup
analysis based on sex. (C) Subgroup analysis based on presence/absence of stress exposure. (D)
Subgroup analysis based on SSRI exposure timing.

Supplementary Figure 5: Forest plots of meta-analysis comparing animals perinatally exposed to SSRIs to
those exposed to vehicle on the behavioral outcome social behavior. (A) Overall analysis. (B) Subgroup
analysis based on sex. (C) Subgroup analysis based on presence/absence of stress exposure. (D)
Subgroup analysis based on SSRI exposure timing.

Supplementary Figure 6: Forest plots of meta-analysis comparing animals perinatally exposed to SSRIs to
those exposed to vehicle on the behavioral outcome learning and memory. (A) Overall analysis. (B)
Subgroup analysis based on sex. (C) Subgroup analysis based on presence/absence of stress exposure.
(D) Subgroup analysis based on SSRI exposure timing.

Supplementary Figure 7: Forest plots of meta-analysis comparing animals perinatally exposed to SSRIs to
those exposed to vehicle on the behavioral outcome ingestive- and reward behavior. (A) Overall analysis.
(B) Subgroup analysis based on sex. (C) Subgroup analysis based on presence/absence of stress
exposure. (D) Subgroup analysis based on SSRI exposure timing.


https://doi.org/10.1101/868265
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/868265; this version posted December 6, 2019. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available
under aCC-BY-NC-ND 4.0 International license.

Supplementary Figure 8: Forest plots of meta-analysis comparing animals perinatally exposed to SSRIs to
those exposed to vehicle on the behavioral outcome motoric behavior. (A) Overall analysis. (B) Subgroup
analysis based on sex. (C) Subgroup analysis based on SSRI exposure timing.

Supplementary Figure 9: Forest plots of meta-analysis comparing animals perinatally exposed to SSRIs to
those exposed to vehicle on the behavioral outcome sensory processing. (A) Overall analysis. (B)
Subgroup analysis based on sex. (C) Subgroup analysis based on presence/absence of stress exposure.
(D) Subgroup analysis based on SSRI exposure timing.

Supplementary Figure 10: Forest plots of meta-analysis comparing animals perinatally exposed to SSRIs
to those exposed to vehicle on the behavioral outcome reflex and pain sensitivity. (A) Overall analysis. (B)
Subgroup analysis based on sex. (C) Subgroup analysis based on presence/absence of stress exposure.
(D) Subgroup analysis based on SSRI exposure timing.

Supplementary Figure 11: Funnel plots of behavioral outcomes in animals perinatally exposed to SSRIs to
those exposed to vehicle on the with imputed extra data points by trim and fill analysis. (A) Activity and
exploration. (B) Anxiety. In the gray box the same data separate for each exposure period. (C) Stress
coping. (D) Social behavior. (E) Learning and memory. In the gray box the same data separate for each
exposure period. (F) Ingestive and reward. (G) Motoric behavior. (H) Sensory processing. (I) Reflex and
pain sensitivity.

Supplementary File 1: Systematic search strategy for PubMed, PsycINFO and Web of Science.

Supplementary File 2: Behavioral domains and test prioritization.
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Male 031 (:0.80.0.17 ME 105 . Male —_——F -0.45(-1.29,0.39) 27.7 61 64
-031(080,0.17) ’ Mixed-sex — -0.57 (-1.09,-0.05) 352 182 172
Mixed-sex —& -0.05 (-0.23,0.12) 36.5 310 238 Female N -0.13 (-0.56, 0.29) 37.1 74 74
Female — 0.13 (-0.49, 0.75) 217 58 43 No stress —— -0.39(-0.72,-0.05) 948 308 301
Prenatal —— 002(-049,053) 343 92 60 St — 0.15¢107,078) 52 9 9
P d inatal ol Prenatal B T I S— 0.29 (-0.49, 1.07) 1.1 20 24
re-and postnata ©0.06(:0.22,011) 507 345 279 pre and postnatal —o -004(-031,023) 512 162 147
Postnatal ¢ -0.61(-1.62,040) 150 46 31 Postnatal —— -1.04 (-1.59,-048) 37.7 135 139
T T T T
-1 0 1 -1 0 1
SSRI less skilled SSRI more skilled SSRI less efficient SSRI more efficient
I. Reflex and pain sensitivity Weight
Subgroup SMD (95% Cl) (%) Neg Ny
Overall - -0.25(-0.73,0.23) 100.0 188 200
Male — -0.26 (-0.75,0.23) 625 92 95
Mixed-sex — -0.65(-1.91,0.62) 23.1 70 85
Female < 1.00 (-1.51, 3.50) 14.4 26 20
No stress — -0.25(-0.76,0.27) 934 180 192
Stress —0 -0.16 (-1.14,0.82) 6.6 8 8
Prenatal —T— 0.37 (-0.53, 1.28) 449 93 94
Pre- and postnatal — -048(-1.14,0.19) 204 31 35
Postnatal —— -0.67 (-1.30,-0.03) 34.6 64 71
T T
2 0 2

SSRI slower response SSRI faster response
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A. Activity and exploration

Weight
Comparison SMD (95% Cl) (%)
Bairy 2007 Male cohort 2 12 mg/kg _ -2.56 (-4.29,-0.83) 0.26
Bairy 2007 Female cohort 2 12 mg/kg —_—— -2.14(-3.73,-0.55) 0.3
Zheng 2011 FLX —_—— -1.71(-3.18,-0.25) 035
Simpson 2011 Male — -1.34(-2.14,-0.53) 078
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Altieri 2015 Male cohort 2 FLX - _ - _ 1 H -1.11(-2.03,-0.18)  0.66
Themg 2011 FLy —urfder aCC-BY-NC-ND 4.0 International license. IS e

Pivina 2011 FLX T -1.02(-2.09,0.05)  0.55

Olivier 2011 Female - -1(-1.9 0.65
Sprowles 2017 Female cohort 2 CIT -0.96 (-1.73, 0.82
Harris 2012 20 mg/kg —| -0.95(-1.87, 0.66
Sprowles 2017 Cohort 1 CIT -0.93 (-1.45, 113
Rebello 2014 Exposure P2-P21 -0.89 (-1.54, 0.95
Lee 2009 = -0.88 (-1.68, 0.78
Sarkar 2014b Cohort 1 — -0.86 (-1.83, 0.62
Karpova 2009 — -0.85 (-1.77, 0.68
Sprowles 2017 Cohort 1 FLX -0.85(-1.37, 112
Sprowles 2016 Cohort 1 -0.85 (-1.43, 1.04
Harris 2012 10 mg/kg — -0.81(-1.71,0.09)  0.69
Yu 2014 = -0.81(-1.51,-0.1) 0.89
Ansorge 2004 | -0.76 (-1.49,-0.02)  0.86
Jiang 2009 -0.75(-1.19,-0.32) 1.24

Sprowles 2017 Female cohort 2 FLX
Khatri 2014 Cohort 1
Gobinath 2016 Female stress

l -0.75(-1.52,001)  0.82
-0.73(-1.12,-0.34) 132
— -0.72(-1.8,0.35) 0.55

'
Lee 2012 — -0.72(-1.48,0.03)  0.83
daSilva 2015 —— -0.71(-1.89,0.48)  0.48
Soga 2012 1 -0.7 (-1.62,0.21) 0.67
Pivina 2011 PRX —_— -0.7(-1.73,0.33) 0.58
Ansorge 2008 L -0.7 (-1.26,-0.14) 1.08
Rodriguez-Porcel 2011 Male CIT — -0.7(-1.53,0.13) 0.76
Sarkar 2014b Cohort 3 — -0.68(-1.64,027)  0.64
Altieri 2015 Female cohort 2 FLX T -0.68 (-1.44, 0.82
Lisboa 2007 Male — -0.65 (-1.35, 0.89
Harris 2012 5 mg/kg —— -0.64 (-1.49, 0.73
Rayen 2011 Female stress i -0.64 (-1.54, 0.68
Sarkar 2014a Cohort 1 — -0.64 (-1.59, 0.64
il

Rayen 2013 No stress

Gobinath 2016 Male stress
McAllister 2012

Altieri 2015 Female cohort 2 ESC
Kiryanova 2016 No stress

Boulle 2016b No stress

Altieri 2015 Female cohort 3 ESC
Sarkar 2014a Cohort 2

Rayen 2014 Stress

Altieri 2015 Female cohort 1
Nagano 2017 Male FLX

— 0.63(-1.54,027) 068
0.62(-1.67,042) 057
0.59(-1.28,0.11)  0.89
- 057(-1.33,02) 082
= 052(-12,0.15) 092
052(-1.33,03) 077
— 0.51(-141,039) 069
— 05(-157,057) 055
049(-1.39,04) 069
047 (-147,053) 06
— 047 (-1.56,062)  0.54

FT{TT

Ehrlich 2015 Stress cohort 1 — -0.46 (-1.46, 0.6
Kroeze 2016 — -0.43 (-1.19, 0.83
Nagano 2017 Female ESC -0.41(-1.52, 0.53

Grimm 1987 Exposure P4-P8
Olivier 2011 Male

Yu 2012

Kiryanova 2014

Kiryanova 2017a Stress

Altieri 2015 Male cohort 2 ESC
Vieira 2013

Sprowles 2016 Cohort 2
Altieri 2015 Male cohort 1
Nagano 2017 Female FLX
Ehrlich 2015 No stress cohort 1
Altieri 2015 Male cohort 3 ESC
Altieri 2015 Male cohort 3 FLX
Rayen 2013 Stress

t 041(:0.94,012) 1.1
— 04(-121,041) 077
04(-113,032) 086
039(-1.09,031) 089
— 0.39(-1.45,068)  0.56
— 0.38(-1.23,047) 073
0.38(-1.26,051) 0.7
- 037(:0.93,019)  1.07
— 037(-1.36,062) 061
036(-14,068) 057
036(-1.35,063) 061
— 034(-1.21,052) 072
034(-1.23,055 07
— 034(-1.23,054) 07

FF‘TTTT

iTT‘TWT}

TT‘T

LU L L b

Rayen 2014 No stress —T -0.31(-1.2,0.57) 0.7
Boulle 2016a No stress —T -0.31(-1.09,0.46)  0.81
Sprowles 2017 Male cohort 2 CIT — T -0.29(-1.01,042)  0.88
Rodriguez-Porcel 2011 Female FLX —_— -0.29(-1.15,0.57)  0.72
Coleman 1999 Male —— -0.28 (-1.1,0.54) 0.76
Rayen 2011 Male no stress —— -0.27 (-1.15,0.62) 0.7
Hansen 1997 5 mg/kg —— -023(-117,071) 065
Kiryanova 2016 Stress —:&— -0.19(-0.87,0.5) 091
Vorhees 1994 Male cohort 1 5 mg/kg —or— -0.15(-0.71,0.4) 1.09
Sprowles 2017 Male cohort 2 FLX —or— -0.14(-0.85,0.56)  0.89
Hansen 1997 30 mg/kg O—— -0.14 (-1.14,0.86) 0.6
Knaepen 2013 Stress o -0.13(-1.12,0.85)  0.62
Vorhees 1994 Male cohort 3 5 mg/kg —or— -0.13(-0.68,042)  1.09
Hansen 1997 20 mg/kg —o— -0.13(-1.09,0.83)  0.64
Nagano 2012 No stress —r— -0.1(-0.78,0.57) 0.93
Vorhees 1994 Female cohort 3 5 mg/kg { — -0.1(-0.65, 0.45) 1.09
Gobinath 2016 Male no stress — -0.1(-1.16,0.96) 0.56
Vorhees 1994 Male cohort 3 1 mg/kg —o— -0.09 (-0.64,0.46)  1.09
Vorhees 1994 Female cohort 3 1 mg/kg —— -0.08 (-0.63,0.47)  1.09
Vorhees 1994 Female cohort 2 1 mg/kg —— -0.08 (-0.63,047)  1.09
Bairy 2007 Female cohort 2 8 mg/kg —_— -0.08(-1.28,1.12) 047
Grimm 1987 Exposure G10-G20 — -0.06 (-1.04,0.92)  0.62
Vorhees 1994 Male cohort 3 12 mg/kg AEC% -0.06 (-0.59,047)  1.12
Coleman 1999 Female — -0.04 (-0.85, 0.76
Vorhees 1994 Male cohort 1 1 mg/kg + -0.03 (-0.58, 1.09
Vorhees 1994 Female cohort 3 12 mg/kg t -0.02 (-0.55, 112
Vorhees 1994 Female cohort 2 12 mg/kg T -0.01(-0.54, 112
Vorhees 1994 Male cohort 2 5 mg/kg + -0.01(-0.56, 0. 1.09
Bairy 2007 Male cohort 2 8 mg/kg - 0(-1.2,1.2) 047
Vorhees 1994 Female cohort 2 5 mg/kg - 0.01(-0.54, 0.56) 1.09
Altieri 2015 Female cohort 3 FLX : 0.01(-0.84,0.87) 0.72
Simpson 2011 Female 0.04 (-0.67,0.76) 0.87

Vorhees 1994 Male cohort 2 12 mg/kg
Vorhees 1994 Male cohort 2 1 mg/kg
Hansen 1997 10 mg/kg

Khatri 2014 Cohort 2
Rodriguez-Porcel 2011 Female CIT
Vorhees 1994 Female cohort 1 5 mg/kg
Kiryanova 2017b No stress

Haskell 2017

Rebello 2014 Exposure P12-P21
Vorhees 1994 Female cohort 1 12 mg/kg
Vorhees 1994 Male cohort 112 mg/kg
Nagano 2017 Male ESC

Vorhees 1994 Female cohort 1 1 mg/kg
Boulle 2016b Stress

Lisboa 2007 Female

Ehrlich 2015 Stress cohort 2

Rayen 2011 Male stress

Nagano 2012 Stress

Knaepen 2013 No stress

Kiryanova 2017a No stress.

Kiryanova 2013

Sarkar 2014b Cohort 2

Rayen 2011 Female no stress

Boulle 2016a Stress

Gobinath 2016 Female no stress
Sarkar 2014b Cohort 4

Ehrlich 2015 No stress cohort 2
Kiryanova 2017b Stress

Hilakivi 1988a

Maciag 2006b

Maciag 2006a

Bairy 2007 Female cohort 112 mg/kg
Bairy 2007 Male cohort 1 12 mg/kg
Bairy 2007 Female cohort 18 mg/kg
Bairy 2007 Male cohort 18 mg/kg
Activity and exploration - Overall

0.05(-0.48,058)  1.12
0.08(-0.47,063)  1.09
0.08(-0.87,1.04) 064
0.09 (-0.45, 0.63) 1.1
009 (-0.77,095) 072
0.1(-0.45,0.65) 1.09
0.11(-0.81,1.04) 066
0.11(-095,1.17) 056
0.14(-0.48,0.76)  0.99
0.15(-0.38,068)  1.12
02(-0.33,0.73) 112
022(093,138) 05
0.24(-031,079)  1.08
024(-0.56,1.05)  0.78
026(-06,1.12) 072
027(-0.54,1.07) 078
028(-061,1.16) 0.7
033(-035,1.01) 092
037(:0.62,1.36) 061
042 (-0.64,149) 055
047(-069,1.62) 05
048(:0.41,1.37) 069
051(-0.38,1.41) 069
064(-0.15,143) 079
066(-0.41,1.73) 055
074(-045,1.93) 048
0.82(-0.04,1.68) 072
0.89(-0.09,1.87) 062
1.25(-003,2.54)  0.42
132(-012,277) 035
1.99(0.41,356) 031
579(272,886)  0.09
6.5(3.1,9.89) 0.08
7.06(3.41,10.71) 007
99(4.92,1488) 004
-0.28 (-0.38,-0.18) 100
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B. Activity and exploration - Sex

Weight
Comparison SMD (95% Cl) (%)
Bairy 2007 Male cohort 2 12 mg/kg _— -2.56(-4.29,-0.83) 0.26
Zheng 2011 FLX —_—— -1.71(-3.18,-0.25)  0.35
Simpson 2011 Male HH -1.34(-2.14,-0.53)  0.78
Ko 2014 -1.32(-2.44,-0.21) 052
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Pivina 2011 FLX 1.02 (-2.09, 0.05)
Harre 2012 20 mg/kg aCC BY-NC-ND 4.0 International license. 09 a8y 0o ot

D

Sarkar 2014b Cohort 1 T -0.86 (-1.83,0.12) 0.62
Karpova 2009 -0.85(-1.77,0.06)  0.68
Harris 2012 10 mg/kg -0.81(-1.71,0.09)  0.69
Jiang 2009 -0.75(-1.19,-0.32) 1.24
Lee 2012 -0.72(-1.48,0.03) 0.83
da Silva 2015 — -0.71(-1.89,0.48)  0.48
Soga 2012 = -0.7(-1.62,0.21) 0.67
Pivina 2011 PRX — -0.7(-1.73,0.33) 0.58
Ansorge 2008 1.08
Rodriguez-Porcel 2011 Male CIT - 0.76
Sarkar 2014b Cohort 3 — -0.68(-1.64,027)  0.64
Lisboa 2007 Male -0.65 (-1.35, 0.06) 0.89

Harris 2012 5 mg/kg

Sarkar 2014a Cohort 1

Rayen 2013 No stress

Gobinath 2016 Male stress
Kiryanova 2016 No stress

Sarkar 2014a Cohort 2

Nagano 2017 Male FLX

Kroeze 2016

Olivier 2011 Male

Kiryanova 2014

Kiryanova 2017a Stress

Altieri 2015 Male cohort 2 ESC

Vieira 2013

Altieri 2015 Male cohort 1

Altieri 2015 Male cohort 3 ESC

Altieri 2015 Male cohort 3 FLX

Rayen 2013 Stress

Boulle 2016a No stress

Sprowles 2017 Male cohort 2 CIT
Coleman 1999 Male

Rayen 2011 Male no stress

Hansen 1997 5 mg/kg

Kiryanova 2016 Stress

Vorhees 1994 Male cohort 1 5 mg/kg
Sprowles 2017 Male cohort 2 FLX
Hansen 1997 30 mg/kg

Knaepen 2013 Stress

Vorhees 1994 Male cohort 3 5 mg/kg
Hansen 1997 20 mg/kg

Nagano 2012 No stress

Gobinath 2016 Male no stress
Vorhees 1994 Male cohort 3 1 mg/kg
Grimm 1987 Exposure G10-G20
Vorhees 1994 Male cohort 3 12 mg/kg
Vorhees 1994 Male cohort 1 1 mg/kg
Vorhees 1994 Male cohort 2 5 mg/kg
Bairy 2007 Male cohort 2 8 mg/kg

. 0.64(-149,021)  0.73
— 0.64(-159,032)  0.64
- 0.63(-1.54,027)  0.68
0.62(-167,042) 057
- 052(12,015) 092
— 05(-157,057) 055
— 047 (156,0.62)  0.54
- 043(1.19,033) 083
— 04(-121,041) 077
- 0.39(-1.09,031)  0.89
— 0.39(-145,068)  0.56
— 038(123,047) 073
— 038(126,051) 07
— 037(-136,062) 061
— 034(121,052) 072
— 034(123,055) 07
— 034(123,054) 07
— 0.31(-1.09,046)  0.81
— 0.29(-1.01,042) 088
— 028(1.1,054) 076
— 027(1.15,062) 07
— 0.23(1.17,071) 065
— -0.19(-087,05) 091
— 0.15(071,04)  1.09
— 0.14(-0.85,0.56)  0.89
— 0.14(-1.14,086) 06
— 0.13(-1.12,0.85)  0.62
— 0.13(-068,042)  1.09
— 0.13(-1.09,0.83)  0.64
— 0.1(:0.78,057) 093
—— 0.1(-1.16,096)  0.56
0.09 (0.64,0.46)  1.09
- 0.06(-1.04,092)  0.62
— 0.06(-0.59,0.47)  1.12
0.03(-058,052)  1.09
0.01(-056,0.54)  1.09
0(-12,12) 047

.L.{i.x.J.4.me.wf.#.@fjﬁJf.###H.H.%.%%M.H.Jf.%

L

Vorhees 1994 Male cohort 2 12 mg/kg b 0.05 (-0.48, 0.58) 112
Vorhees 1994 Male cohort 2 1 mg/kg o 0.08 (-0.47,0.63) 1.09
Hansen 1997 10 mg/kg —t— 0.08(-0.87, 1.04) 0.64
Haskell 2017 — 0.11(-0.95,1.17) 0.56
Vorhees 1994 Male cohort 1 12 mg/kg To— 0.2(-0.33,0.73) 112
Nagano 2017 Male ESC — 0.22(-0.93,1.38) 0.5
Rayen 2011 Male stress —to— 0.28(-0.61,1.16) 0.7
Nagano 2012 Stress —_o— 033(-035,1.01) 092
Knaepen 2013 No stress —_1— 0.37 (-0.62, 1.36) 0.61
Kiryanova 2017a No stress +%H 0.42 (-0.64, 1.49) 0.55
Kiryanova 2013 —:—% 0.47 (-0.69, 1.62) 0.5
Sarkar 2014b Cohort 2 T 0.48 (-0.41,1.37) 0.69
Boulle 2016a Stress T 0.64(-0.15,1.43) 0.79
Sarkar 2014b Cohort 4 T 074(-0451.93) 048
Hilakivi 1988a —— 1.25(-0.03,254) 042
Maciag 2006b T 1.32(-0.12,2.77) 0.35
Maciag 2006a V| ——— 1.99 (0.41, 3.56) 031
Bairy 2007 Male cohort 1 12 mg/kg H 6.5(3.1,9.89) 0.08
Bairy 2007 Male cohort 18 mg/kg i 9.9 (4.92, 14.88) 0.04
Male ¢ -0.28(-0.41,-0.15) 53.91
Rebello 2014 Exposure P2-P11 —o— -1.18(-1.85,-0.51)  0.93
Sprowles 2017 Cohort 1 CIT —o—! 093 (-145,-041) 113
Rebello 2014 Exposure P2-P21 —o— -0.89(-1.54,-0.24)  0.95
Lee 2009 —— -0.88(-1.68,-0.08)  0.78
Sprowles 2017 Cohort 1 FLX —0— -0.85(-1.37,-0.32)  1.12
Sprowles 2016 Cohort 1 —o— -0.85(-1.43,-0.26)  1.04
Yu2014 ——t -0.81(-1.51,-0.1)  0.89
Ansorge 2004 —0— -0.76 (-1.49,-0.02)  0.86
Khatri 2014 Cohort 1 —o— -073(-1.12,-0.34)  1.32
Grimm 1987 Exposure P4-P8 —o -041(-094,012) 111
Yu 2012 —o— -04(-113,032) 086
Sprowles 2016 Cohort 2 —ot -037(-093,019)  1.07
Khatri 2014 Cohort 2 “—— 009(-045,063) 1.1
Rebello 2014 Exposure P12-P21 4:7% 0.14(-0.48, 0.76) 0.99
Mixed-sex - -0.62 (-0.82,-0.42) 14.17
Bairy 2007 Female cohort 2 12 mg/kg —_— -2.14(-3.73,-0.55) 03

Olivier 2011 Female

Sprowles 2017 Female cohort 2 CIT
Sprowles 2017 Female cohort 2 FLX
Gobinath 2016 Female stress

Altieri 2015 Female cohort 2 FLX

Rayen 2011 Female stress

McAllister 2012

Altieri 2015 Female cohort 2 ESC
Boulle 2016b No stress

Altieri 2015 Female cohort 3 ESC

Rayen 2014 Stress

Altieri 2015 Female cohort 1

Ehrlich 2015 Stress cohort 1

Nagano 2017 Female ESC

Nagano 2017 Female FLX

Ehrlich 2015 No stress cohort 1

Rayen 2014 No stress

Rodriguez-Porcel 2011 Female FLX
Vorhees 1994 Female cohort 3 5 mg/kg
Vorhees 1994 Female cohort 3 1 mg/kg
Vorhees 1994 Female cohort 2 1 mg/kg
Bairy 2007 Female cohort 2 8 mg/kg
Coleman 1999 Female

Vorhees 1994 Female cohort 3 12 mg/kg
Vorhees 1994 Female cohort 2 12 mg/kg
Vorhees 1994 Female cohort 2 5 mg/kg
Altieri 2015 Female cohort 3 FLX
Simpson 2011 Female
Rodriguez-Porcel 2011 Female CIT
Vorhees 1994 Female cohort 1 5 mg/kg
Kiryanova 2017b No stress

Vorhees 1994 Female cohort 1 12 mg/kg
Vorhees 1994 Female cohort 1 1 mg/kg
Boulle 2016b Stress

Lisboa 2007 Female

Ehrlich 2015 Stress cohort 2

Rayen 2011 Female no stress

Gobinath 2016 Female no stress

Ehrlich 2015 No stress cohort 2
Kiryanova 2017b Stress

Bairy 2007 Female cohort 1 12 mg/kg
Bairy 2007 Female cohort 18 mg/kg
Female

Activity and -Overall

-1(-1.94,-0.06) 065
0.96(-1.73,-0.2) 082
0.75(-152,001)  0.82
- 072(18,035) 055
0.68(-1.44,009)  0.82
- 0.64(-1.54,026)  0.68
t 0.59(-128,0.11)  0.89
. 057(133,02) 082
- 052(-133,03) 077
— 0.51(-141,039)  0.69
— 049(139,04) 069
047 (147,053) 06
— 0.46(-1.46,053) 06
— -041(-152,07) 053
— 036(-14,068) 057
— 036(-135,063) 061
— 0.31(-1.2,0.57) 07
— 0.29(-1.15,057)  0.72
— 0.1(-0.65,045)  1.09
— 0.08(-063,047)  1.09
— 0.08(-0.63,0.47)  1.09
—— 0.08(-128,1.12) 047
0.04(-0.85,0.78)  0.76
0.02(-055,051)  1.12
0.01(-054,051)  1.12
001(-054,056)  1.09
001(-084,087)  0.72
0.04(-067,076)  0.87
o— 009(-077,095)  0.72
o— 0.1(-0.45,0.65) 1.09
o—— 0.11(-081,1.04)  0.66
to— 0.15(-038,068)  1.12
Ho— 024(-031,079)  1.08
ro—— 0.24(-056,1.05  0.78
to—— 026 (-06,1.12) 072
Ho—— 027(-054,1.07)  0.78
DN
N
RSN
D

T

051(-038,1.41)  0.69
066 (-041,1.73) 055
082(-004,168)  0.72
0.89(-0.09,1.87)  0.62
579(2.72,886)  0.09
7.06(341,10.71)  0.07
-0.12(-0.29,0.04) 31.93
-0.28(-0.38,-0.18) 100
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C. Activity and exploration - Stress exposure

Weight
Comparison SMD (95% Cl) (%)
Bairy 2007 Male cohort 2 12 mg/kg _—— -2.56 (-4.29,-0.83)  0.26
Bairy 2007 Female cohort 2 12 mg/kg —_— -2.14(-3.73,-0.55) 03
Zheng 2011 FLX —_—— -1.71(-3.18,-0.25) 035
Simpson 2011 Male —0— -1.34(-2.14,-0.53) 078
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Altieri 2015 Male cohort 2 FLX —Urme-r iCC‘BY'NC'N D 4 0 |nternati0nal IiCenSe -1.11(-2.03,-0.18)  0.66

Zheng 2011 FLV ) " -1.1(-242,0.21) 041

Olivier 2011 Female - -1(-1.94,-0.06) 0.65

Sprowles 2017 Female cohort 2 CIT -0.96 (-1.73,-0.2) 0.82

Harris 2012 20 mg/kg — -0.95(-1.87,-0.02)  0.66

Sprowles 2017 Cohort 1 CIT -0.93(-1.45,-041) 1.3

Rebello 2014 Exposure P2-P21 -0.89(-1.54,-0.24)  0.95

Lee 2009 T -0.88(-1.68,-0.08)  0.78

Sarkar 2014b Cohort 1 — -0.86 (-1.83,0.12) 0.62

Karpova 2009 — -0.85(-1.77,0.06) 0.68

Sprowles 2017 Cohort 1 FLX -0.85(-1.37,-0.32) 1.12

Sprowles 2016 Cohort 1 -0.85(-1.43,-0.26) 1.04

Harris 2012 10 mg/kg 1 -0.81(-1.71,0.09)  0.69
Yu 2014 = -0.81(-1.51,-0.1) 0.89
Ansorge 2004 | -0.76 (-1.49,-0.02)  0.86
Jiang 2009 -075(-1.19,-0.32)  1.24

Sprowles 2017 Female cohort 2 FLX
Khatri 2014 Cohort 1

— -0.75(-1.52,0.01)  0.82
-0.73(-1.12,-0.34) 132

Lee 2012 — -0.72(-1.48,0.03) 083
da Silva 2015 —— -0.71(-1.89,048) 048
Soga 2012 - 0.7 (-1.62,0.21) 0.67
Ansorge 2008 - -0.7(-1.26,-0.14)  1.08
Rodriguez-Porcel 2011 Male CIT - -0.7 (-1.53,0.13) 0.76
Sarkar 2014b Cohort 3 . -0.68(-1.64,027)  0.64

Altieri 2015 Female cohort 2 FLX
Lisboa 2007 Male

Harris 2012 5 mg/kg

Sarkar 2014a Cohort 1

Rayen 2013 No stress

McAllister 2012

Altieri 2015 Female cohort 2 ESC
Kiryanova 2016 No stress

Boulle 2016b No stress

Altieri 2015 Female cohort 3 ESC
Sarkar 2014a Cohort 2

Altieri 2015 Female cohort 1

Nagano 2017 Male FLX

Kroeze 2016

Nagano 2017 Female ESC

Grimm 1987 Exposure P4-P8

Olivier 2011 Male

Yu 2012

Kiryanova 2014

Altieri 2015 Male cohort 2 ESC

Vieira 2013

Sprowles 2016 Cohort 2

Altieri 2015 Male cohort 1

Nagano 2017 Female FLX

Ehrlich 2015 No stress cohort 1

Altieri 2015 Male cohort 3 ESC

Altieri 2015 Male cohort 3 FLX

Rayen 2014 No stress

Boulle 2016a No stress

Sprowles 2017 Male cohort 2 CIT
Rodriguez-Porcel 2011 Female FLX
Coleman 1999 Male

Rayen 2011 Male no stress

Hansen 1997 5 mg/kg

Vorhees 1994 Male cohort 1 5 mg/kg
Sprowles 2017 Male cohort 2 FLX
Hansen 1997 30 mg/kg

Vorhees 1994 Male cohort 3 5 mg/kg
Hansen 1997 20 mg/kg

Nagano 2012 No stress

Vorhees 1994 Female cohort 3 5 mg/kg
Gobinath 2016 Male no stress

Vorhees 1994 Male cohort 3 1 mg/kg
Vorhees 1994 Female cohort 3 1 mg/kg
Vorhees 1994 Female cohort 2 1 mg/kg
Bairy 2007 Female cohort 2 8 mg/kg
Grimm 1987 Exposure G10-G20
Vorhees 1994 Male cohort 3 12 mg/kg
Coleman 1999 Female

Vorhees 1994 Male cohort 1 1 mg/kg
Vorhees 1994 Female cohort 3 12 mg/kg
Vorhees 1994 Female cohort 2 12 mg/kg
Vorhees 1994 Male cohort 2 5 mg/kg
Bairy 2007 Male cohort 2 8 mg/kg
Vorhees 1994 Female cohort 2 5 mg/kg
Altieri 2015 Female cohort 3 FLX
Simpson 2011 Female

Vorhees 1994 Male cohort 2 12 mg/kg
Vorhees 1994 Male cohort 2 1 mg/kg
Hansen 1997 10 mg/kg

Khatri 2014 Cohort 2

Rodriguez-Porcel 2011 Female CIT
Vorhees 1994 Female cohort 1 5 mg/kg
Kiryanova 2017b No stress

Haskell 2017

Rebello 2014 Exposure P12-P21
Vorhees 1994 Female cohort 1 12 mg/kg
Vorhees 1994 Male cohort 112 mg/kg
Nagano 2017 Male ESC

Vorhees 1994 Female cohort 1 1 mg/kg
Lisboa 2007 Female

Knaepen 2013 No stress

Kiryanova 2017a No stress

Kiryanova 2013

— 068 (-1.44,009) 082
-0.65(-135,0.06)  0.89
0.64(-1.49,021) 073
0.64(-159,0.32) 064
- 0.63(-1.54,027) 068
L 0.59(-1.28,0.11) 089
- 057(133,02) 082
052(12,015) 092
- 052(133,03) 077
— 0.51(-1.41,039) 069
— 05(-1.57,057) 055
047 (147,053) 06
047 (156,0.62) 054
043(-1.19,033) 083
— 041(-152,07) 053
r 041(-094,012) 1.1
— 04(-121,041) 077
— 04(1.13,032) 086
039(-1.09,031) 089
— 038(123,047) 073
— 038(126,051) 0.7
- 037(-093,0.19) 107
037(136,062) 061
036(-14,068) 057
— 036(-135,0.63) 061
— 0.34(-121,052) 072
— 034(123,055) 07
— 031(-12,057) 07
— 031(-1.09,0.46) 081
— 029(-101,042) 088
— 0.29(-1.15,057) 072
— 028(-1.1,054) 076
0.27(-1.15,062) 07
— 023(-1.17,071) 065
— 0.15(071,04) 109
| -0.14(-0.85,0.56)  0.89
T 0.14(-1.14,086) 06
— 0.13(-068,042)  1.09
- 0.13(-1.09,0.83) 064
— 0.1(:0.78,057) 093
— 0.1(-0.65,045) 109
—— 0.1(-1.16,096) 056
— -0.09 (0.64,0.46)  1.09
— -0.08(-0.63,047)  1.09
— -0.08(-0.63,047)  1.09
— 0.08(-128,1.12) 047
— 0.06(-1.04,0.92) 062
— 0.06(-0.59,047) 112
0.04(-0.85,0.78) 076
0.03(-058,0.52)  1.09
0.02(-055,0.51) 112
0.01(-054,051) 112
0.01(-056,0.54)  1.09
0(-12,12) 047
001(-054,056)  1.09
001(-084,087) 072
0.04(-067,076) 087
005(-048,058) 112
008(-047,063)  1.09
008(-087,1.04) 064
0.09 (-0.45,0.63) 11
009 (-077,095 072
0.1(-0.45,0.65) 1.09
0.11(-081,1.04) 066
0.11(-095,1.17) 056
0.14(-048,0.76) 099
0.15(-038,068)  1.12
02(-0.33,0.73) 112
0.22(-0.93,1.38) 05
024(-031,079)  1.08
0.26 (-0.6,1.12) 072
037(-062,136) 061
042(-064,1.49) 055
0.47 (-0.69, 1.62) 05
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Sarkar 2014b Cohort 2 -— 0.48 (-0.41,1.37) 0.69

Rayen 2011 Female no stress — 0.51(-0.38,1.41) 0.69

Gobinath 2016 Female no stress 4:—

Sarkar 2014b Cohort 4 = 0.74(-0.45,1.93) 048

Ehrlich 2015 No stress cohort 2 0.82(-0.04, 1.68) 072

Hilakivi 1988a 1.25(-0.03,2.54) 042

Maciag 2006b B 1.32(-0.12,2.77) 035

Maciag 2006a

Bairy 2007 Female cohort 1 12 mg/kg
Bairy 2007 Male cohort 1 12 mg/kg
Bairy 2007 Female cohort 18 mg/kg
Bairy 2007 Male cohort 18 mg/kg

1.99 (0.41, 3.56) 0.31
5.79(2.72,8.86) 0.09
6.5(3.1,9.89) 0.08
7.06 (3.41,10.71) 0.07
9.9 (4.92,14.88) 0.04

R

L

b

b

b

b

b

b

b

o

o

o

lo

Lo

lo

Fo——

—o——

D

D

D

N 066 (-041,1.73) 055
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No stress -0.3(-0.4,-0.19)  88.41
Pivina 2011 FLX —O— -1.02 (-2.09, 0.05) 0.55
Gobinath 2016 Female stress —0— -0.72(-1.8,0.35) 0.55
Pivina 2011 PRX 0 -0.7(-1.73,0.33) 0.58
Rayen 2011 Female stress —0— -0.64(-1.54,0.26)  0.68
Gobinath 2016 Male stress —0 -0.62(-167,042) 057
Rayen 2014 Stress — -0.49(-1.39,0.4) 0.69
Ehrlich 2015 Stress cohort 1 —O -0.46 (-1.46,0.53) 0.6
Kiryanova 2017a Stress — -0.39(-1.45,0.68)  0.56
Rayen 2013 Stress — -0.34 (-1.23,0.54) 0.7
Kiryanova 2016 Stress —o 0.19(-0.87,05) 091
Knaepen 2013 Stress —* -0.13(-1.12,0.85)  0.62
Boulle 2016b Stress — 0.24 (-0.56, 1.05) 0.78
Ehrlich 2015 Stress cohort 2 —+ 0.27 (-0.54,1.07) 078
Rayen 2011 Male stress — 0.28(-0.61,1.16) 0.7
Nagano 2012 Stress In 0.33(-0.35,1.01) 0.92
Boulle 2016a Stress i 0.64(-0.15,1.43) 0.79
Kiryanova 2017b Stress i 0.89 (-0.09, 1.87) 0.62
Stress -0.12(-0.36,0.13) 11.59

R

Activity and exploration - Overall -0.28 (-0.38,-0.18) 100
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D. Activity and exploration - SSRI exposure timing

Weight
Comparison SMD (95% Cl) (%)
Bairy 2007 Male cohort 2 12 mg/kg —_—— -2.56 (-4.29,-0.83)  0.26
Bairy 2007 Female cohort 2 12 mg/kg —_— -2.14(-3.73,-0.55) 03
Olivier 2011 Female +— -1(-1.94,-0.06) 0.65
Ehrlich 2015 Stress cohort 1 —0 -0.46 (-1.46,0.53) 0.6
bioRxiv pfEBIATHi: hitps//doi.org/10.1101/868265; this version posted December 6, 2019. The copyright holder B3¢ tfirepfift (which was

not certifiee-by peerreview) is the author/funder-who-has granted bioRxiv a license to display the preprint in perpeturtyoit |s made available

Vorhees 1994 Male cohort 1 5 mg/kg -0.15(-0.71,0.4) 1.09
Vorhees 1994 Male cohort 3 5 mg/kg undg icc BY-NC-ND 4.0 International license. -0.13(-0.68,0.42)  1.09
Vorhees 1994 Female cohort 3 5 mg/kg —9— -0.1(-0.65, 0.45) 1.09
Vorhees 1994 Male cohort 3 1 mg/kg —o— -0.09 (-0.64,0.46)  1.09
Vorhees 1994 Female cohort 3 1 mg/kg —— -0.08(-0.63,0.47)  1.09
Vorhees 1994 Female cohort 2 1 mg/kg —— -0.08 (-0.63,0.47)  1.09
Bairy 2007 Female cohort 28 mg/kg —_— -0.08(-1.28,1.12) 047
Grimm 1987 Exposure G10-G20 —_— -0.06 (-1.04,0.92) 0.62
Vorhees 1994 Male cohort 3 12 mg/kg —— -0.06 (-0.59,047)  1.12
Coleman 1999 Female —— -0.04(-0.85,0.78)  0.76
Vorhees 1994 Male cohort 1 1 mg/kg - -0.03(-0.58,0.52)  1.09
Vorhees 1994 Female cohort 3 12 mg/kg ' -0.02(-0.55,0.51)  1.12
Vorhees 1994 Female cohort 2 12 mg/kg : -0.01(-0.54,0.51)  1.12
Vorhees 1994 Male cohort 2 5 mg/kg i -0.01(-0.56,0.54)  1.09
Bairy 2007 Male cohort 2 8 mg/kg : 0(-1.2,1.2) 047
Vorhees 1994 Female cohort 2 5 mg/kg 0.01(-0.54, 0.56) 1.09

Vorhees 1994 Male cohort 2 12 mg/kg
Vorhees 1994 Male cohort 2 1 mg/kg
Vorhees 1994 Female cohort 1 5 mg/kg
Vorhees 1994 Female cohort 1 12 mg/kg
Vorhees 1994 Male cohort 112 mg/kg
Vorhees 1994 Female cohort 1 1 mg/kg
Ehrlich 2015 Stress cohort 2

: 0.05 (-0.48, 0.58) 112
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Ehrlich 2015 No stress cohort 2 E
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H— 008(-047,063)  1.09
o— 0.1(-:045,065)  1.09
to— 0.15(-038,068)  1.12
to— 02(-033,073) 112
to— 024(-031,079)  1.08
ro— 027(-054,107) 078
—o— 082(-0.04,168)  0.72
579(2.72,886)  0.09
6.5(3.1,9.89) 008
7.06(3.41,1071) 007
99(4.92,1488) 004
> -0.01(-0.21,0.19) 27.78
096(-173,-02)  0.82
-0.93(-145,-041)  1.13
! 0.85(-137,-032)  1.12
—o—1 0.85(-1.43,-0.26)  1.04
—0— -0.75(-1.52,001)  0.82
— -0.65(-1.35,0.06)  0.89
McAllister 2012 —ort 0.59(-128,0.11)  0.89
Kiryanova 2016 No stress —ot -0.52(-1.2,0.15) 0.92
Kroeze 2016 —o— -043(-1.19,033) 083

—

—

— o

—

e

Bairy 2007 Female cohort 112 mg/kg
Bairy 2007 Male cohort 1 12 mg/kg
Bairy 2007 Female cohort 18 mg/kg
Bairy 2007 Male cohort 18 mg/kg
Prenatal

Sprowles 2017 Female cohort 2 CIT
Sprowles 2017 Cohort 1 CIT
Sprowles 2017 Cohort 1 FLX
Sprowles 2016 Cohort 1

Sprowles 2017 Female cohort 2 FLX
Lisboa 2007 Male

Kiryanova 2014 — -039(-1.09,031) 089
Kiryanova 2017a Stress — -0.39(-1.45,0.68)  0.56

Vieira 2013 — -0.38(-1.26,0.51) 0.7
Sprowles 2016 Cohort 2 = -0.37(-0.93,0.19)  1.07
Sprowles 2017 Male cohort 2 CIT — -0.29(-1.01,042) 088
Kiryanova 2016 Stress —o+— -0.19(-0.87,0.5) 0.91
Sprowles 2017 Male cohort 2 FLX —Or— -0.14(-0.85,0.56)  0.89
Kiryanova 2017b No stress e 0.11(-0.81, 1.04) 0.66
Haskell 2017 —_— 0.11(-0.95,1.17) 0.56
Lisboa 2007 Female —_—— 0.26 (-0.6, 1.12) 0.72
Kiryanova 2017a No stress i e 042 (-0.64, 1.49) 0.55
Kiryanova 2013 —_—— 0.47 (-0.69, 1.62) 0.5
Kiryanova 2017b Stress T—— 0.89 (-0.09, 1.87) 0.62
Pre-and postnatal - -0.4 (-0.59,-0.22) 17.98
Zheng 2011 FLX _—— -1.71(-3.18,-0.25) 035
Simpson 2011 Male —_— -1.34(-2.14,-0.53)  0.78
Ko 2014 —— -1.32(-244,-0.21) 052
Rebello 2014 Exposure P2-P11 —0— -1.18(-1.85,-0.51)  0.93
Rodriguez-Porcel 2011 Male FLX —0— -1.16(-2.03,-0.29) 0.72
Altieri 2015 Male cohort 2 FLX —— -1.11(-2.03,-0.18)  0.66
Zheng 2011 FLV -1.1(-242,0.21) 0.41
Pivina 2011 FLX —_—— -1.02(-2.09,0.05) 055
Harris 2012 20 mg/kg —_—— -0.95(-1.87,-0.02)  0.66
Rebello 2014 Exposure P2-P21 —— -0.89(-1.54,-0.24)  0.95
Lee 2009 —— -0.88(-1.68,-0.08) 0.78
Sarkar 2014b Cohort 1 — -0.86(-1.83,0.12)  0.62
Karpova 2009 —O—+ -0.85(-1.77,0.06)  0.68
Harris 2012 10 mg/kg —0— -0.81(-1.71,0.09)  0.69
Yu 2014 —— -081(-1.51,-0.1)  0.89
Ansorge 2004 —— -0.76 (-1.49,-0.02) 0.86
Jiang 2009 —0— -075(-1.19,-0.32) 1.4
Khatri 2014 Cohort 1 —0— -073(-1.12,-0.34)  1.32
Gobinath 2016 Female stress —_— -0.72(-1.8,0.35) 055
Lee 2012 — -0.72(-148,003) 0.83
da Silva 2015 —— -0.71(-1.89,0.48) 048
Soga 2012 —— -0.7 (-1.62,0.21) 0.67
Pivina 2011 PRX —— -0.7(-1.73,033) 0.58
Ansorge 2008 —0—+ -0.7 (-1.26,-0.14) 1.08
Rodriguez-Porcel 2011 Male CIT ——r -0.7 (-1.53,0.13) 0.76
Sarkar 2014b Cohort 3 —01 -0.68(-1.64,0.27)  0.64
Altieri 2015 Female cohort 2 FLX —— -0.68 (-1.44,0.09)  0.82
Harris 2012 5 mg/kg —— -0.64(-1.49,021) 073
Rayen 2011 Female stress — -0.64(-1.54,026)  0.68
Sarkar 2014a Cohort 1 —T -0.64(-1.59,0.32)  0.64
Rayen 2013 No stress —0 -0.63(-1.54,0.27)  0.68
Gobinath 2016 Male stress _— -0.62(-1.67,042) 057
Altieri 2015 Female cohort 2 ESC —0 -0.57(-1.33,0.2) 0.82
Boulle 2016b No stress —— -0.52(-1.33,0.3) 0.77
Altieri 2015 Female cohort 3 ESC —— -0.51(-1.41,039) 069
Sarkar 2014a Cohort 2 —_— T -0.5(-1.57,0.57) 0.55
Rayen 2014 Stress — -0.49 (-1.39,0.4) 0.69
Altieri 2015 Female cohort 1 —O -0.47 (-1.47,0.53) 06
Nagano 2017 Male FLX —_— T -047(-1.56,0.62)  0.54
Nagano 2017 Female ESC —O -0.41(-1.52,0.7) 0.53
Grimm 1987 Exposure P4-P8 —orT -041(-0.94,0.12) 1.1
Yu 2012 — -04(-1.13,032) 0.86
Altieri 2015 Male cohort 2 ESC — -0.38(-1.23,047) 073
Altieri 2015 Male cohort 1 —_— -0.37(-1.36,0.62) 0.61
Nagano 2017 Female FLX —T -0.36 (-1.4,0.68) 0.57
Altieri 2015 Male cohort 3 ESC —_—T -0.34(-1.21,052)  0.72
Altieri 2015 Male cohort 3 FLX —_—T -0.34(-1.23,0.55) 0.7
Rayen 2013 Stress —_—1 -0.34(-1.23,0.54) 0.7
Rayen 2014 No stress —_— -0.31(-1.2,0.57) 0.7
Boulle 2016a No stress —T— -0.31(-1.09,0.46)  0.81
Rodriguez-Porcel 2011 Female FLX —— -0.29(-1.15,0.57)  0.72
Rayen 2011 Male no stress —— -0.27 (-1.15,0.62) 0.7
Hansen 1997 5 mg/kg —— -023(-1.17,071)  0.65
Hansen 1997 30 mg/kg —o—— -0.14(-1.14,0.86) 06
Knaepen 2013 Stress —_— -0.13(-1.12,0.85)  0.62
Hansen 1997 20 mg/kg — o -0.13(-1.09,0.83) 0.64
Nagano 2012 No stress % — -0.1(-0.78,0.57) 093
Gobinath 2016 Male no stress — -0.1(-1.16, 0.96) 0.56

Altieri 2015 Female cohort 3 FLX
Simpson 2011 Female

0.01(-0.84,087)  0.72
0.04 (-0.67,0.76) 0.87

Hansen 1997 10 mg/kg —t 0.08 (-0.87, 1.04) 0.64
Khatri 2014 Cohort 2 +— 0.09 (-0.45, 0.63) 1.1
Rodriguez-Porcel 2011 Female CIT —— 0.09 (-0.77,0.95) 0.72
Rebello 2014 Exposure P12-P21 o 0.14(-0.48,0.76) 0.99
Nagano 2017 Male ESC —_— 0.22(-0.93, 1.38) 05
Boulle 2016b Stress —o— 024(-056,1.05)  0.78
Rayen 2011 Male stress {ﬁ% 0.28(-0.61,1.16) 0.7
Nagano 2012 Stress f% 0.33(-0.35,1.01) 0.92
Knaepen 2013 No stress — T 0.37 (-0.62, 1.36) 0.61
Sarkar 2014b Cohort 2 o 048(-041,137) 069
Rayen 2011 Female no stress o 051(-038,1.41) 069
Boulle 2016a Stress T 0.64 (-0.15,1.43) 0.79
Gobinath 2016 Female no stress o 0.66(-0.41,1.73)  0.55
Sarkar 2014b Cohort 4 T 0.74(-045,1.93) 048
Hilakivi 1988a | 1.25(-0.03, 2.54) 0.42
Maciag 2006b o 132(-0.12,277) 035
Maciag 2006a H S A— 1.99 (0.41, 3.56) 0.31
Postnatal * -0.39 (-0.51,-0.27) 54.24
Activity and - Overall . -0.28(-0.38,-0.18) 100
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A. Anxiety

B. Anxiety - Sex

Weight Weight
Comparison SMD (95% Cl) (%) Comparison SMD (95% Cl) (%)
Salari 2016 Stress JERED S -3.02(-4.57,-146) 037  Salari 2016 Stress S H -3.02(-457,-146) 037
Francis-Oliveira 2013 Female P35 —_— 51(-2.66,-036)  0.56 daSilva 2014 —_—— -15(-285,-015) 045
dasilva 2014 —_— -15(-2.85,-0.15) 045  Ishikawa 2017 —o— i -1.19(-202,-036)  0.82
Noorlander 2008 FLX 0.8 mg/kg cohort 1 —_— 15(-277,-022) 049  Francis-Oliveira 2013 Male P35 - 78'32 “ ':9601';)8) 3’33
s Femaleesc DIORXIV preprint doi: 7/doi.org/10.1101/868265; Hits rsion Postet DECEIIEY 62019. The copyright holdgr for this preprint (which was, 5 aos 105
Noorlander 2008 FLx 0.8 mB@f cG@Ftified by peerreview)lis the author/funder, whodhas.grantees bioRixivos lieense to display the preprint inperpgtuity. It is made avallablgg (16,042 - 0o
Francis-Oliveira 2013 Male P35 —— under aBCsBYsNO4D Zs']e}"{nﬁméﬁmpm license. — oss 271'5 639)) o
Noorlander 2008 FLV —— -079(-1.86,028) 062 dyen alé No Stress 55 (1.5, 0. >
Zohar 2016 Female Stress — 073(-156,01) 082  Capello 2011 Male 11-12 mg/kg -0.53(-1.95,09) 3-79
Altieri 2015 Female P50 — 0.73(175,029) 065  Altieri 2015 Male P90 ESC om0 07
Altieri 2015 Male P300 ESC — 072(16,017) 077  Zohar2016 Male Stress o : 2 0'22; os
Kiryanova 2014 —o— 07(131,-008) 105  Nagano2012Stress 043 (149,062 063
Altieri 2015 Male P50 — 059(16,042) 066  Hamis201210mg/kg 43014508 065
Grimm 1987 Exposure G10-G20 ——1— -0.59(-16,042) 066 Harris 2012 5 mg/kg o avosh o7
Hilakivi 1988a OF — 058(-1.74,059) 055  Karpova2009 031(131.089) 067
Rayen 2011 Male No stress — 055(15,039) 071  Fivina2011PRX PRI ;
Capello 2011 Male 11-12 mg/k -053(195,09) 042  Matsumoto 2016 Male NSF 03114055 081
apetio ale 11-12 mg/kg L GoOBathy g Francis-Oliveira 2013 Male P75 029(-1.17,059) 077
Altieri 2015 Male P90 ESC —0— 53(-1.38,0.33) 0.79 Gobinath 2016 Male Stress 028 (-13,0.74) 0.66
Noorlander 2008 FLX 0.3 mg/kg —_——— 053¢157,052) 063 1R gk 026(122,07) 070
McAllister 2012 —o—t 047(117,022) 096 (I8 S markg 026(-157.105) 047
Zohar 2016 Male Stress —O—— 46 (-1.27,035) 0.84 Rayen 2011 Male Stress 0.24(-1.17,068) 073
Nagano 2012 Stress e “046(1.14,022) 097 353062017 Male FLX 021(128,087) 061
Noorlander 2008 FLX 0.6 mg/kg —_—— 044(-153,065) 060 ponce 109730 mgrkg 2019(-119,081)  0.67
Harris 2012 10 mg/kg —— 43(149,062) 063 oo oS Male -0.18 (-1, 0.64) 083
Rebello 2014 Exposure P12-P21 —— -0.43 (-1.06,0.2) 1.04 Harris 2012 20 mg/kg -0.12(-1.17,092) 064
Harris 2012 5 mg/kg —_—— -0.43 (-1.46,0.6) 0.65 Ansorge 2008 -0.1 (-0.64, 0.44) 114
Rodriguez-Porcel 2011 Female FLX —— -0.41(-1.28,046) 0.78 Gobinath 2016 Male No stress -0.06 (-1.11, 1) 063
K.ar.pova 2009 ——r— -0.34(-1.21,0.54)  0.78 Boulle 2016a Stress -0.05(-0.82,0.72)  0.88
Pivina 2011 PRX —_—T -0.31(-1.31,069)  0.67 Kiryanova 2016 No stress -0.05 (-0.71,0.62) 1.00
Matsumoto 2016 Male NSF —7— -0.3(-1.14,0.55) 081 Kiryanova 2016 Stress -0.04(-0.73,0.64)  0.97
Gobinath 2016 Female Stress —— -0.29(-1.33,0.75)  0.64 Bourke 2013 Stress -0.02(-1.16,1.11)  0.58
Matsumoto 2016 Female NSF —ot— -0.29(-113,055) 081 Hansen 1997 5 mg/kg 0(-0.94,0.94) 072
Francis-Oliveira 2013 Male P75 —0— -0.29(-1.17,059) 077 Bairy 2007 Male P30 8 mg/kg 0(-12,12) 0.53
Gobinath 2016 Male Stress —_—t— -0.28(-1.3,0.74) 0.66 Bairy 2007 Male P30 12 mg/kg 0.04 (-1.16, 1.24) 0.53
Altieri 2015 Female P300 ESC —Oq— -0.27(-1.16,0.61)  0.77 Altieri 2015 Male P300 FLX 0.05 (-0.83,0.93) 0.77
Nagano 2017 Female FLX —O— -0.27(-1.31,0.77)  0.64 Zheng 2011 FLV 0.07 (-1.13,1.27) 0.53
Hansen 1997 20 mg/kg —_—— -0.26 (-1.22,0.7) 0.70 Lee 2012 0.07 (-0.66, 0.8) 0.92
Capello 2011 Male 8 mg/kg —_—— 26(-1.57,1.05) 047 Altieri 2015 Male P90 FLX 0.08 (-0.78, 0.93) 0.79
Ehrlich 2015 Stress P90 —— -0.26(-1.06,0.55) 084 Lisboa 2007 Male 0.11(-061,083) 093
Coleman 1999 Female —0— -0.26(-1.08,0.57)  0.83 Sprowles 2016 Male 0.17(-059,0.94)  0.88
Rayen 2011 Male Stress — 24(-1.17,068) 0.73 Zheng 2011 FLX 0.2(-1.01,1.4) 053
Nagano 2017 Male FLX —— -0.21(-1.28,0.87) 061 Salari 2016 No stress 0.2(-0.79,1.18) 0.68
Altieri 2015 Female P300 FLX —OT— -0.21(-1.07,0.66)  0.79 Hansen 1997 10 mg/kg 0.23(-0.73,1.19) 0.70
Hansen 1997 30 mg/kg —O— 19(-1.19,081) 067 Olivier 2011 Male OF 0.27 (-0.54,1.07) 0.84
Zohar 2016 Female No stress —r— -0.18(-0.99,0.62)  0.85 Nagano 2012 No stress 0.36 (-0.32, 1.04) 0.98
Coleman 1999 Male —n— -0.18(-1,0.64) 0.83 Bourke 2013 No stress 0.37(-0.77,1.52) 0.57
Ehrlich 2015 No stress P90 —of— -0.13(-095,069) 083  Bairy 2007 Male P56 8 mg/kg 04(-082,161) 052
Harris 2012 20 mg/kg —of— 0.12(-117,092) 064  Soga2012 042(-0.15,099) 1.1
Ansorge 2008 —o— -0.1(-0.64,044)  1.14  Boulle 2016a No stress 048(-:0.31,1.26) 087
Francis-Oliveira 2013 Female P75 —— -0.1(098,078) 077  Matsumoto 2016 Male EPM 065(-0.26,1.55) 075
Sprowles 2017 FLX —— 0.09(-0.61,043) 117  Toffoli2014 066(-025,1.56) 075
Altieri 2015 Female P90 ESC —— -0.07 (-0.83,068) 090  Zohar 2016 Male No stress 066(0.16,1.49) 082
Gobinath 2016 Male No stress — -0.06 (-1.11,1) 063  Rodriguez-Porcel 2011 Male FLX 067(016,149) 083
Boulle 2016a Stress —d 005 (-0.82,072) 088  Nagano2017 Male ESC 08104203 = 052
Kiryanova 2016 No stress —g— -0.05(-0.71,062) 1.00  Bairy 2007 Male P56 12 mg/kg 085(042,212) 049
Kiryanova 2016 Stress - 004(-0.73,064) 097  Jiang2009 110.55,1.45) 125
Ansorge 2004 - -0.04(-0.74,066) 095  Simpson2011 Male 105(025162) 088
Bourke 2013 Stress -002(-1.16,1.11) 058  Rodriguez-Porcel 2011 Male CIT 117(03,204 078
h 1.23(0.2,2.26) 065
Bairy 2007 Male P30 8 mg/kg - 0(1.2,12) 053  Sarkar2014b Cohort3
SF 1.28(0.2,237) 061
Hansen 1997 5 mg/kg S 0(-0.94,094) 072  Olivier2011 Male N
Bairy 2007 Female P30 12 mg/k — 0(12,12) 053  Sarkar2014aCohort1 1310027235 064
i 9/kg Mnie-Filali 2011 1.32(04,2.23) 074
Boulle 2016b Stress — 0(-0.8,0.8) 085 nie 1340026239 063
Bairy 2007 Female P30 8 mg/kg S 0(-1.2,12) 053  Sarkar2014b Cohort1 137(005.268) 047
Lishoa 2007 Female - 003(076,082) 085 Hiakiv 19882 T ety y
o arkar 2014b Cohort 4 1.37(0.06,269) 047
Olivier 2011 Female —— 0.03 (-0.85,0.9) 0.77 Sarkar 2014b Cohort 2 1.45 (0.4, 2.47) 0.66
Popa 2008 — 003(067,072) 096  Zou o502 oolS 178(047.308) 048
Bairy 2007 Male P30 12 mg/kg —— 004(-1.16,1.24) 053 00l 274(127.421) 040
Rayen 2011 Female No stress — 0.04(-0.88,0.96)  0.73 Pivina 2011 FLX 3.92(2.12,5.72) 029
Reb_ello 2014 Exposure P2-P21 — 0.04 (-0.58, 0.66) 1.05 Male 0.17(-0.01,0.34) 50.36
Ehrllch 2015 No stress P32 — 0.04 (-0.94, 1.02) 0.69 Noorlander 2008 FLX 0.8 mg/kg cohort 1 1.5 (-2.77,-0.22) 0.49
Altieri 2015 Female P90 FLX —— 0.05(-0.7,0.79) 091 Noorlander 2008 FLX 0.8 mg/kg cohort 2 0.87(-2.42,068) 037
Altieri 2015 Male P300 FLX —— 005(-0.83,093) 077 Noorlander 2008 FLV 079(186,028) 062
Boulle 2016b No stress — 0.06(074,086) 085 Grimm 1987 Exposure G10-G20 -059(16,042) 066
Zheng 2011 FLV — 007(-1.13,1.27) 053 Noorlander 2008 FLX 0.3 mg/kg -053(157,052) 063
Meyer 2018 - 007(-05,064) 110 Noorlander 2008 FLX 0.6 mg/kg -044(-153,065)  0.60
Lee 2012 —f 007(-066,08) 092 Repello 2014 Exposure P12-P21 043(-1.06,02)  1.04
Altieri 2015 Male P90 FLX — 0.08 (-0.78,0.93) 0.79 Sprowles 2017 FLX -0.09 (-0.61,0.43) 117
Rayen 2011 Female Stress —f— 0.09(-0.84, 1.01) 0.73 Ansorge 2004 -0.04(-0.74,0.66)  0.95
Lisboa 2007 Male —— 0.11(-0.61,0.83) 093 Rebello 2014 Exposure P2-P21 0.04 (-0.58, 0.66) 1.05
Simpson 2011 Female —p— 011(061,082) 094  Meyer2018 007 (-0.5,0.64) 1.10
Capello 2011 Female 11-12 mg/kg o 0.11(-1.28,1.5) 0.44 Sprowles 2017 CIT 0.13 (-0.39, 0.64) 117
Sprowles 2017 CIT —— 013(-039,064) 117 Forcelli 2008 02(-0.14,0.55) 138
Sprowles 2016 Male —— 017(-0.59,094) 088  Grimm 1987 Exposure P4-P8 029(-051.08) 086
Kiryanova 2017b Stress — 0.19(-0.73,112) 073 Volodina 2014 031(-015,078) 123
Zheng 2011 FLX —— 02(-1.01,1.4) 053 Lee2009 05(028,127) 088
Salari 2016 No stress —t— 02(-079,1.18) 068  Yu2014 05(-0.18,1.19) 097
Forcelli 2008 —+o— 02(-0.14,055 138 Khatri2014 Cohort2 073(0.12,133)  1.06
Hansen 1997 10 mg/kg — 0.23(-0.73,1.19) 070 Khatri 2014 Cohort 1 0.76 (0.4, 1.09) 1.40
Olivier 2011 Male OF —p— 0.27 (-0.54, 1.07) 0.84 Rebello 2014 Exposure P2-P11 0.85(0.21,1.5) 1.02
Grimm 1987 Exposure P4-P8 —o— 0.29 (-0.5, 1.08) 0.86 Smit-Rigter 2012 0.86(0.01,1.7) 0.80
Ehrlich 2015 Stress P32 — o 029(0.7,128) 068  Yu2012 094(0.18,1.7) 089
Rodriguez-Porcel 2011 Female CIT —o— 0.3(-0.57,1.16) 0.79 Mixed-sex 0.17 (-0.04,0.39) 20.33
Volodina 2014 o— 0.31(-0.15,0.78) 1.23 Francis-Oliveira 2013 Female P35 -1.51(-2.66,-0.36)  0.56
Capello 2011 Female 8 mg/kg 0.33(-0.98,1.65) 047 Nagano 2017 Female ESC -1(:219,0.18) 0.54
Nagano 2012 No stress —o— 0.36 (-0.32, 1.04) 0.98 Zohar 2016 Female Stress -0.73 (-1.56,0.1) 0.82
Bourke 2013 No stress —fo— 037(-0.77,1.52) 057 Altieri 2015 Female P50 073(175,029) 065
Bairy 2007 Male P56 8 mg/kg —fo—— 0.4(-0.82,1.61) 052 McAlister2012 047(1.17,022) 0.9
Soga 2012 [ N— 0.42 (-0.15,0.99) 111 Rodriguez-Porcel 2011 Female FLX -041(-1.28,046) 0.78
Boulle 2016a No stress o 048(031,1.26) 087  Gobinath 2016 Female Stress 029(-1.33,075) 064
Lee 2009 TP 0.5(-0.28,1.27) 0.88 Ma_tsL_Amoto 2016 Female NSF -0.29(-1.13,0.55) 081
Yu2014 i LA — 0.5(-0.18,1.19) 0.97 Altieri 2015 Female P300 ESC -0.27(-1.16,061)  0.77
Gobinath 2016 Female No stress e 063(044,17) 062  Nagano2017 Female FLX 0.27(1.31,077)  0.64
Bairy 2007 Female P56 12 mg/kg DG 64(-06,188) 051  Ehrlich 2015 Stress P90 -0.26(-1.06,055)  0.84
Matsumoto 2016 Male EPM [ LD 065 (026,155 075  Coleman 1999 Female -026(:1.08,057) 083
Toffoli 2014 D 066(:025156) 075  Altieri 2015 Female P300 FLX -021(-107,066) 079
Zohar 2016 Male No stress i D 066 (-0.16,1.49) 0.82 Zoh.ar2016 Female No stress -0.18(-0.99,0.62)  0.85
- Ehrlich 2015 No stress P90 -0.13(-0.95,0.69)  0.83
Rodriguez-Porcel 2011 Male FLX —— 0.67 (-0.16, 1.49) 0.83 P
N Francis-Oliveira 2013 Female P75 -0.1(-0.98,0.78) 0.77
Kiryanova 2017b No stress T 07(026,1.60) - 070 pitieri 2015 Female POO ESC -007(:0.83,068) 090
Khatri 2014 Cohort 2 —o— 073(012,133) 106 oSt 0(08,08) 0585
oulle ress .8, 0. .
Sprowles 2016 Female —O—— 076 (-0.08,1.59)  0.81 Bairy 2007 Female P30 8 mg/kg 0(12,1.2) 053
Khatri 2014 Cohort 1 ba 0.76(044,1.09) 140 g1y 5007 Female P30 12 mg/kg 0(12,12) 053
Matsumoto 2016 Female EPM o 079(013,17) 074 e 003(076,082) 086
Nagano 2017 Male ESC N 081(:04,203) 052 (jiiar 2011 Female 003(085,09) 077
Bairy 2007 Male P56 12 mg/kg ———— 085(042,212) 049 pooe 003(067.072) 096
Rebello 2014 Exposure P2-P11 —0— 0.85(0.21,1.5) 1.02 Rayen 2011 Female No stress 0.04 (-0.88, 0.96) 073
Smit-Rigter 2012 DG 086(0.01,17) 080 Ehrich 2015 Nostress P32 004(:094,1.02) 069
Bairy 2007 Female P56 8 mg/kg DG 088(:039,216) 049 pjtieri 2015 Female P90 FLX 005(:07,079) 091
Yu2012 — 094(018,1.7) 089 Boulle 2016b No stress 006 (-0.74,086)  0.85
Jiang 2009 —o= 1(0.55,145) 1.25 Rayen 2011 Female Stress 0.09(-0.84,1.01)  0.73
Simpson 2011 Male — 1.05(028,182) 088  Simpson 2011 Female 011(-061,082)  0.94
Rodriguez-Porcel 2011 Male CIT — 1.17(03,2.04) 078 Capello 2011 Female 11-12 mg/kg 011(-128,15 044
Sarkar 2014b Cohort 3 — 1.23(02,2.26) 065 Kiryanova 2017b Stress 0.19(0.73,1.12) 073
Olivier 2011 Male NSF — 128(0.2,237) 0.61 Ehrlich 2015 Stress P32 0.29(-0.7,1.28) 0.68
Sarkar 2014a Cohort 1 —— 131(0.27,235) 064 Rodriguez-Porcel 2011 Female CIT 03 (-0.57,1.16) 0.79
Mnie-Filali 2011 — 1.32(04,223) 0.74 Capello 2011 Female 8 mg/kg 0.33(-098,1.65) 047
Sarkar 2014b Cohort 1 — 134(029,239) 063 Gobinath 2016 Female No stress 0.63 (-0.44,1.7) 0.62
Hilakivi 1988a FT 1.37(005,268) 047  Bairy 2007 Female P56 12 mg/kg 064(-06,1.88) 051
Sarkar 2014b Cohort 4 1.37(0.06, 2.69) 0.47 Kiryanova 2017b No stress 0.7 (-0.26, 1.66) 0.70
Sarkar 2014b Cohort 2 R — 145(044,247) 066  Sprowles 2016 Female 076(-0.08,159) 081
Sarkar 2014a Cohort 2 _— 1.78(047,3.08) 048  Matsumoto 2016 Female EPM 079(-013,17) 074
Ko 2014 _— 274(1.27,421) 040  Bairy 2007 Female P56 8 mg/kg 088(-039,2.16) 049
Pivina 2011 FLX 0 392(212,572) 029  Female -0.04(-0.18,0.1) 2930
Anxiety - Overall 3 0.1(0,021) 10000  Anxiety- Overall 0.1(0,021)  100.00
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C. Anxiety - Stress exposure

D. Anxiety - SSRI exposure period

Weight Weight
Comparison SMD (95%Cl) (%) Comparison SMD (95% Cl) (%)
Francis-Oliveira 2013 Female P35 _— -1.51(-2.66,-0.36) 0.56 Noorlander 2008 FLX 0.8 mg/kg cohort 1 —_— -1.5(-2.77,-022) 049
daSilva 2014 —_—— -15(-2.85,-0.15) 045 Noorlander 2008 FLX 0.8 mg/kg cohort 2 -0.87 (-2.42,068) 037
Noorlander 2008 FLX 0.8 mg/kg cohort 1 —_— -1.5(-2.77,-0.22) 049 Noorlander 2008 FLV _—— -0.79(-1.86,0.28)  0.62
Ishikawa 2017 —— -1.19(-2.02,-036) 082  Grimm 1987 Exposure G10-G20 —— 059(-16,042) 066
Nz?:.?;§£Jio?sﬂi'igécpga§zqynprepn nt doi: NES;7/doi.org/10.1101/868265; this Y&/Sign ﬁéstc%ﬂ%&é@%ﬂﬁé}ro 6721719. The copyright holdér for this preprint (which Wil (150%, o5
Francis-Oliveira 2013 Male@E certified by peer rewew—}ts the author/funder, WhOOhﬂSsgDamtedfsbIORO(IMda oense to/display the preprint in-perpetuity. It is made availables 153065 060
Noorlander 2008 FLV LEENI2 %ﬁ %@Mgﬁ -0.26(-157,1.05) 047
Altieri 2015 Female P50 HH e under ag(? g\g g{I 0. I@l '? ress & license. —— 0.26(-1.06,0.55)  0.84
Altieri 2015 Male P300 ESC —— -0.72(-16,0.17) 077 Coleman 1999 Female — -0.26 (-1.08,0.57)  0.83
Kiryanova 2014 —0—]| -0.7(-1.31,-0.08)  1.05 Coleman 1999 Male —Or— -0.18(-1,0.64) 0.83
Altieri 2015 Male P50 ——1 059(-16,042) 066  Ehrlich 2015 No stress P90 —p— 0.13(-0.95,0.69) 083
Grimm 1987 Exposure G10-G20 —_—1 -0.59(-16,042) 066  Bourke 2013 Stress T 0.02(-1.16,1.11) 058
Hilakivi 1988a OF —_— -0.58(-1.74,0.59)  0.55 Bairy 2007 Female P30 12 mg/kg — 0(-12,1.2) 0.53
Rayen 2011 Male No stress —— -0.55(-15,039) 071  Bairy 2007 Male P30 8 mg/kg — 0(-12,12) 053
Capello 2011 Male 11-12 mg/kg -0.53(-1.95,09) 042  Bairy 2007 Female P30 8 mg/kg — 0(-12,1.2) 053
Altieri 2015 Male P90 ESC —— -0.53(-138,033) 079  Olivier 2011 Female — 003(-085,09) 077
Noorlander 2008 FLX 0.3 mg/kg ——t— -053(-1.57,0.52) 0.63  Bairy 2007 Male P30 12 mg/kg — 0.04(-1.16,1.24) 053
McAllister 2012 —— -047(-1.17,0.22) 0.96 Ehrlich 2015 No stress P32 — 0.04(-0.94,1.02)  0.69
Noorlander 2008 FLX 0.6 mg/kg —_— -0.44(-1.53,0.65 060  Capello2011 Female 11-12mg/kg 0.11(-1.28,1.5) 0.44
Harris 2012 10 mg/kg DG 043(-1.49,062) 063  Olivier 2011 Male OF —o— 027(-054,107) 084
Rebello 2014 Exposure P12-P21 ——t -043(-1.06,02) 104  Ehrlich 2015 Stress P32 —o— 0.29(-07,1.28) 0.68
Harris 2012 5 mg/kg PR A -0.43 (-1.46, 0.6) 0.65 Capello 2011 Female 8 mg/kg 0.33(-0.98, 1.65) 047
Rodriguez-Porcel 2011 Female FLX ——— -0.41(-1.28,046) 078  Bourke 2013 No stress —— 037(-077,152) 057
Karpova 2009 —_— -0.34(-1.21,0.54) 078 Bairy 2007 Male P56 8 mg/kg —_—— 0.4(-0.82,1.61) 0.52
Matsumoto 2016 Male NSF —_—— -03(-1.14,055) 081  Bairy 2007 Female P56 12 mg/kg — 0.64(-0.6,1.88) 051
Matsumoto 2016 Female NSF —_—— -0.29(-1.13,055) 081  Bairy 2007 Male P56 12 mg/kg ——— 0.85(-042,212) 049
Francis-Oliveira 2013 Male P75 —f— -0.29(-1.17,059) 077  Smit-Rigter 2012 —— 0.86(0.01,1.7) 0.80
Altieri 2015 Female P300 ESC —t— -0.27(-1.16,061) 077  Bairy 2007 Female P56 8 mg/kg —_ 0.88(-0.39,2.16)  0.49
Nagano 2017 Female FLX —_—— -0.27(-131,077) 064  Olivier 2011 Male NSF —— 1.28(0.2,237) 0.61
Hansen 1997 20 mg/kg —_—r— 0.26(-122,07) 070  Prenatal * 0.01(-0.18,0.21) 18.19
Capello 2011 Male 8 mg/kg 026(157.105) 047  Salari 2016 Stress —— -3.02(-4.57,-1.46) 037
Coleman 1999 Female — o -0.26 (-1.08,057) 0.83 Francis-Oliveira 2013 Female P35 —_—— -1.51(-2.66,-0.36)  0.56
Nagano 2017 Male FLX ol 021(128,087) 061  Francis-Oliveira 2013 Male P35 —— 0.85(-1.89,0.18)  0.64
Altieri 2015 Female P300 FLX —ot— -021(-1.07,0.66) 079 ~ Zohar2016 Female Stress — 073(1.56,0.) 082
Hansen 1997 30 mg/kg —n— 0.19(-119,081) 067  Kiryanova2014 —— 07(131,-008)  1.05
Zohar 2016 Female No stress —on— 0.18(-099,062) 085  McAllister2012 —O -047(-1.17,022) 0.9
Coleman 1999 Male ol 018 (-1,0.64) 083  Zohar2016 Male Stress —0— -0.46(-1.27,035)  0.84
Ehrlich 2015 No stress P90 — o — -0.13(-0.95,0.69) 0.83  Matsumoto 2016 Male NSF O 03(-1.14,055) 081
Harris 2012 20 mg/kg ol 0.12(-1.17,092) 064  Matsumoto 2016 Female NSF —0T -0.29(-1.13,055 081
Ansorge 2008 — ol 0.1 (-0.64, 0.44) 114 Francis-Oliveira 2013 Male P75 —— -0.29(-1.17,0.59)  0.77
Francis-Oliveira 2013 Female P75 B 0.1(:098,078) 077  Zohar2016 Female No stress —or— -0.18(:099,062) 085
Sprowles 2017 FLX e 20.09(-061,043) 1.17 Francis-Oliveira 2013 Female P75 —_—— -0.1(-0.98,0.78) 0.77
Altieri 2015 Female P90 ESC — 0.07(-0.83,0.68) 090  SProwles2017FLX — -0.09(-061,043)  1.17
Gobinath 2016 Male No stress — -0.06 (-1.11,1) 063  Kiryanova 2016 No stress —G— -0.05(-071,062)  1.00
Kiryanova 2016 No stress —— 0.05(0.71,062) 100  Kiryanova 2016 Stress j* -0.04(-073,0.64) 097
Ansorge 2004 P 0,04 (-0.74,066) 095 Lisboa 2007 Female —— 0.03(-0.76,0.82)  0.86
Bairy 2007 Female P30 8 mg/kg % 0(1.2,12) 053  Meyer2018 - 0.07(-05,064)  1.10
Bairy 2007 Female P30 12 mg/kg S 0(1.2,1.2) 053  Lisboa2007 Male —p 011(-061,083) 093
Bairy 2007 Male P30 8 mg/kg T 0(12,1.2) 053  Sprowles2017CIT —— 013(-0.39,064)  1.17
Hansen 1997 5 mg/kg 0(-0.94,0.94) 072 Sprowles 2016 Male —th— 0.17 (-0.59, 0.94) 0.88
Lisboa 2007 Female P 003(076,082) 086 Kiryanova2017b Stress — :H 0.19(-073,1.12) 073
Olivier 2011 Female - 003(-085,09) 077 iz"ac’e'lfi%%g“ stress 7,‘? g-; E'gﬁ' ;;i; ?-Zz
Popa 2008 — 0.03(-067,0.72) 096 T PRBihe g

Bairy 2007 Male P30 12 mg/kg 004(1.16.124) 053  Matsumoto 2016 Male EPM o 065(-026,155) 075
Rayen 2011 Female No stress S 004(-088,096) 073 offoli2014 e 066(-0.25,156) 075
Rebello 2014 Exposure P2-P21 - 004(-058,066) 105  Zohar2016Male Nostress I 066(-0.16,149) 082
Ehrlich 2015 No stress P32 S 04(-094,1.02) 069  Kirvanova2017bNostress I 07(026,1.66) 070
Altieri 2015 Female P90 FLX — 5 005(-07,079 091 ﬁﬂp“’w'es 2016 Female —o— 076(-0.08,159) 081
Altieri 2015 Male P300 FLX [ 005(-083,093) 077 Matsumoto2016 Female EPM 1 079(013,17) 074
Boulle 2016b No stress — s 0.06(-0.74,0.86)  0.85 zres-'landzpﬁmatal - 41106 ;—o.zs. 01.14) 24,23
Zheng 2011 FLV [ 007(1.13,127) o053 dasiva20 ° ; 15285015 045
Meyer 2018 Kk 007 (0.5, 0.64) 110 Ishikawa 2017 _— : -1.19(-2.02,-0.36)  0.82
Lee 2012 S 007 (:0.66,0.8) 092 Nagal_wo 2017 Female ESC %H. -1(-2.19,0.18) 0.54
Altieri 2015 Male P90 FLX % 008(-078,093) 079 Altieri2015Female P50 o -073(175,029) 065
Lisboa 2007 Male — 011(061,083) 093  Altieri2015 Male P300 ESC T 072(16,017) 077
" Altieri 2015 Male P50 —_——f— -0.59 (-1.6,0.42) 0.66

Simpson 2011 Female —— 0.11(-061,082) 094 en < H
? Hilakivi 1988a OF — 058 (-1.74,059) 055

Capello 2011 Female 11-12 mg/kg — 0.11(-1.28,1.5) 0.44 H
Sprowles 2017 CIT 7('% 013(:039.064) 17 Ra)"er) 2011 Male No stress —0—= -0.55(-1.5,0.39) 0.71
Altieri 2015 Male P90 ESC ——t— -0.53(-138,0.33) 079
Sprowles 2016 Male —F 0.17059,0.94) 088 \a102012 Stress —o 046(-114,022) 097
e s I oS 925 Hamis201210mg/kg D . -043(149,062) 063
Forcelli 2008 ] Ki 020014055 138  Rebello 2014 Exposure P12-P21 —o— -043(-1.06,02)  1.04
Hansen 1997 10 mg/k ] 0'23 (_‘0 7'3 1 19) 0'70 Harris 2012 5 mg/kg —_——1— -0.43 (-1.46, 0.6) 0.65
- 9/k9 . o . Rodriguez-Porcel 2011 Female FLX ——— -0.41(-1.28,0.46) 0.78
Olivier 2011 Male OF —o— 027(-054,1.07) 084 Karpova 2009 P 034(121,054) 078
Grimm 1987 Exposure P4-P8 —o— 029(05,108) 086  pio b ooy H 031(131.069) 067
Rodriguez-Porcel 2011 Female CIT T 03(057,1.16) 079 Gopinath 2016 Female Stress D 029(133,075) 064
Volodina 2014 ives 031(0.15,078) 1.3 Gopinath 2016 Male Stress DS -028(13,074) 066
Capello 2011 Female 8 mg/kg 033(-098,1.65) 047 Apieri 015 Female P300 ESC — o — 027 (-116,061) 077
Nagano 2012 No stress —o— 0.36(-0.32,1.04)  0.98 Nagano 2017 Female FLX v 027 (71_31' 077) 064
Bourke 2013 No stress —_—— 037(-077,1.52) 057 .t 199720 mg/kg [ 026 (1 _22: 07) 070
zzg}; gg?; Male P56 8 mg/kg ] A a— 8::2('233.?;5;)9) ??T anen 2011 Male Stress —0 F -024(-117,068) 073
o— lagano 2017 Male FLX —_—— 0.21(-128,0.87) 061
Boulle 2016a No stress o— 048(-031,1.26) 087 Ajtiari 2015 Female P300 FLX — ot — 0.21(-107,066) 079
Lee 2009 EiDens 05(028,1.27) 088 pancen 1997 30 mg/kg — ot 0.19(-1.19,081)  0.67
Yu2014 T 05(018,1.19) 097 Hanis 2012 20 mg/kg — ot 0.12(-1.17,092)  0.64
Go_bmath 2016 Female No stress o s 0.63 (-0.44,1.7) 0.62 Ansorge 2008 PN [ 0.1 (-0.64, 0.44) 114
Bairy 2007 Female P56 12 mg/kg I 064(-06,188) 051 Altieri 2015 Female P90 ESC —— -0.07(-0.83,068)  0.90
Matsumoto 2016 Male EPM T 065(-026,1.55) 075 Gobinath 2016 Male No stress — 006(-111,1) 063
Toffoli 2014 T 066(-025,1.56) 075 Bojle 2016a Stress —— -0.05(:082,072) 088
Zoha.r 2016 Male No stress o 0.66 (-0.16,1.49)  0.82 Ansorge 2004 ! 0,04 (-0.74,0.66) 095
Rodriguez-Porcel 2011 Male FLX 00— 0.67(-0.16,1.49)  0.83 Boulle 2016b Stress Y 0(-08,0.8) 0.85
Kiryar_wva 2017b No stress —1—— 0.7 (-0.26, 1.66) 0.70 Hansen 1997 5 mg/kg : 0(-0.94,0.94) 072
Khatri 2014 Cohort 2 —— 0.73(0.12,1.33) 1.06 Popa 2008 003(:0.67,072) 096
Sprowles 2016 Female . 076(-0.08,1.59) 081 Rayen 2011 Female No stress 0.04(-0.88,096)  0.73
Khatri 2014 Cohort 1 —o 076(044,1.09) 140 gehello 2014 Exposure P2-P21 0.04(-0.58,0.66)  1.05
Matsumoto 2016 Female EPM —— 0.79(-0.13,1.7) 0.74 Altieri 2015 Female P90 FLX [ S— 0.05 (-0.7,0.79) 091
Nagano 2017 Male ESC o 081(-04,203) 052 Altieri 2015 Male P300 FLX — 0.05(-083,093) 077
Bairy 2007 Male P56 12 mg/kg o 085(042,2.12) 049 goylle 2016b No stress — 006 (-0.74,086)  0.85
Rel:?elk? 2014 Exposure P2-P11 —— 0.85(0.21,1.5) 102 Zheng 2011 FLV 007(-1.13,1.27) 053
Smit-Rigter 2012 e 086(001,17) 080 | ee2012 B 007 (-066.08) 092
Bairy 2007 Female P56 8 mg/kg ——— 0.88(-0.39,2.16) 049  Ajtieri 2015 Male P90 FLX — 8 0.08(-0.78,093)  0.79
Yu2012 —— 094(018,17) 089 Rayen 2011 Female Stress —— 0.09(-0.84,1.01) 073
Jiang 2009 —o— 1(0.55,1.45) 125 Simpson 2011 Female —— 0.11(-0.61,082) 094
Simpson 2011 Male —— 105(028,1.82) 088  Zheng 2011 FLX R S 0.2(-1.01,1.4) 053
Rodriguez-Porcel 2011 Male CIT —_—— 1.17(0.3,2.04) 0.78 Hansen 1997 10 mg/kg R b — 0.23(-073,1.19)  0.70
Sarkar 2014b Cohort 3 —— 1.23(02,226) 065  Grimm 1987 Exposure P4-P8 —lo— 029(-05,1.08) 086
Olivier 2011 Male NSF —— 1.28(02,237) 061  Rodriguez-Porcel 2011 Female CIT —o— 03(-057,1.16) 079
Sarkar 2014a Cohort 1 e 131(027,235) 064  vVolodina 2014 to— 031(-0.15,0.78)  1.23
Mnie-Filali 2011 —— 1.32(04,2.23) 074 Nagano 2012 No stress —to— 0.36(-0.32,1.04) 098
Sarkar 2014b Cohort 1 —_— 1.34(0.29, 2.39) 0.63 Soga 2012 o 042 (-0.15, 0.99) 1.1
Hilakivi 1988a FT 137(0.05,268) 047  Boulle 2016a No stress ——— 048(-031,1.26) 087
Sarkar 2014b Cohort 4 1.37(0.06,269) 047  Lee2009 LD S— 05(028,127) 088
Sarkar 2014b Cohort 2 —_—— 1.45(0.44,2.47) 0.66 Yu2014 J D — 0.5(-0.18,1.19) 097
Sarkar 2014a Cohort 2 —_— 1.78(0.47,3.08) 048  Gobinath 2016 Female No stress _— 0.63(-0.44,1.7) 0.62
Ko 2014 —a— 274(1.27,421) 040  Rodriguez-Porcel 2011 Male FLX T 067(-0.16,1.49)  0.83
No stress > 0.14(0.03,0.25) 87.76 Khatri 2014 Cohort 2 —o— 0.73(0.12,1.33) 1.06
Salari 2016 Stress —_— -3.02(-4.57,-1.46) 037 Khatri 2014 Cohort 1 —o— 0.76 (0.44,1.09) 1.40
Zohar 2016 Female Stress —0— -0.73(-1.56,0.1)  0.82 Nagano 2017 Male ESC —— 0.81(-0.4,2.03) 0.52
Zohar 2016 Male Stress —— -046(-1.27,0.35) 0.84 Rebello 2014 Exposure P2-P11 —_—— 0.85(0.21,1.5) 1.02
Nagano 2012 Stress ——t -0.46 (-1.14,0.22) 0.97 Yu2012 —— 0.94(0.18,1.7) 0.89
Pivina 2011 PRX — -0.31(-1.31,0.69) 0.67 Jiang 2009 —— 1(0.55, 1.45) 1.25
Gobinath 2016 Female Stress —_—t -0.29(-1.33,0.75) 0.64 Simpson 2011 Male — 1.05 (0.28, 1.82) 0.88
Gobinath 2016 Male Stress —_—— -0.28 (-1.3,0.74) 0.66 Rodriguez-Porcel 2011 Male CIT —_—— 1.17 (0.3, 2.04) 0.78
Ehrlich 2015 Stress P90 —— 0.26(-1.06,0.55) 0.84  Sarkar2014b Cohort3 —— 1.23(0.2,2.26) 0.65
Rayen 2011 Male Stress —— -0.24(-1.17,0.68)  0.73 Sarkar 2014a Cohort 1 —_—— 1.31(0.27,2.35) 0.64
Boulle 2016a Stress —a— 0.05(:0.82,0.72) 088  Mnie-Filali2011 — 1.32(0.4,2.23) 0.74
Kiryanova 2016 Stress — -0.04(-0.73,064) 097  Sarkar2014b Cohort 1 —— 134(0.29,239) 063
Bourke 2013 Stress %% -0.02(-1.16,1.11) 058 Hilakivi 1988a FT 137 (0.05,2.68)  0.47
Boulle 2016b Stress — 0(-08,0.8) 085  Sarkar2014b Cohort4 137 (0.06,2.69) 047
Rayen 2011 Female Stress —_—f— 0.09(-0.84,1.01) 073 Sarkar 2014b Cohort 2 —_—— 1.45 (0.44,2.47) 0.66
Kiryanova 2017b Stress —fo— 0.19(-073,112) 073  Sarkar2014a Cohort 2 R 1.78(047,3.08) 048
Ehrlich 2015 Stress P32 —o—— 029(-07,128) 068  Ko02014 —_— 274(127,421) 040
Pivina 2011 FLX H ——o————— 392(212,572) 029  Pivina2011 FLX —————0————— 392(212,572) 029
Stress - -0.16(-0.51,0.18) 12.24  Postnatal - 0.21(0.05,0.36) 57.13
Anxiety - Overall 3 0.1(0,0.21) 100.00 Anxiety - Overall > 0.1(0,0.21) 100.00

SSRI less anxiety SSRI more anxiety

SSRI less anxiety SSRI more anxiety
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Zohar 2016 Female No stress und er aCC-BY-NC-ND 4.0 International license. -1.74(-2.75,-0.73)

Sarkar 2014b Cohort 2 —_—— -1.69 (-2.87,-0.5) 0.93
Hilakivi 1987b —_—— -1.67 (-3.06,-0.27) 0.75
Hansen 1997 30 mg/kg —_—— 071
Sarkar 2014a Cohort 2 R 0.98
Sarkar 2014b Cohort 3 _—— -1.45 (- 259 -0.31) 0.98
Sarkar 2014a Cohort 1 —_— 41(-2.47,-0.35) 1.07
Popa 2008 —_— -1.36 (-2.13,-0.59) 147
Lisboa 2007 Female —_—— -1.35(-237,-033) 112
Hansen 1997 10 mg/kg 29 (-2.63,0.05) 0.8
Zohar 2016 Male No stress —— -122(-2.14,-029) 124
Nagano 2017 FLX —_—0— -1.18(-2.36,0) 0.94
Sarkar 2014b Cohort 1 —_—— 17 (-2.26,-0.09) 1.04
Ko 2014 —— -1.11(-2.19,-0.04) 1.05
Rebello 2014 FS —_——L -1.1(-1.96,-0.23) 132
Olivier 2011 Male EPM after stress e e -1.05(-2,-0.1) 121
Rebello 2014 Exposure P2-P11 SE —— -1.04 (-1.67,-0.41) 171
Boulle 2016b Stress —_—— -1.03(-1.9,-0.17) 133
Mnie-Filali2011 —O— -1(-2.01,0.02) 112
Rebello 2014 Exposure P2-P21 SE —_—— -0.93 (-1.6,-0.27) 1.65
Rayen 2011 Male Stress —_—— -0.91(-1.89,0.07) 116
Ansorge 2004 —_—— -0.89 (-1.64,-0.15) 151
Hansen 1997 20 mg/kg -0.89(-2.18,0.41) 0.84
Altieri 2015 Male cohort 3 FLX —0— -0.81(-1.73,0.1) 125
Yu2014 —— -0.8(-1.51,-0.1) 1.58
Gobinath 2016 Female Stress —_—O— 1 77 (-1.85,0.31) 1.05
Salari 2016 No stress —_— -0.73(-1.75,0.3) 112
Boulle 2016a Stress ——— -0.7 (-1.49,0.1) 143
Olivier 2011 Female FS —0 66 (-1.59,0.27) 1.23
Altieri 2015 Male cohort 1 — T -0.65 (-1.66, 0.36) 113
Altieri 2015 Male cohort 3 ESC —t -0.65(-1.53,0.23) 13
Boulle 2016b No stress — 64 (-1.46,0.19) 139
Freund 2013 Female stress Exp. P2-P9 inescap. -0.62 (-2.07,0.83) 0.71
Hansen 1997 5 mg/kg —_— -0.61(-1.87,0.64) 0.87
Rayen 2011 Female Stress —_—— 57(-1.52,0.37) 121
Yu 2012 — 55(-1.29,0.18) 153
Freund 2013 Female stress Exp. P9-P16 no shock 52(-1.95,0.91) 0.73
Freund 2013 Male no stress Exp. P2-P9 escap. 51(-1.94,0.92) 0.73
Freund 2013 Male stress Exp. P9-P16 no shock -0.51(-1.94,0.92) 0.73
Freund 2013 Female no stress Exp. P9-P16 inescap. -042(-1.84,1) 0.74
Freund 2013 Male no stress Exp. P9-P16 no shock —_—— 41(-1.82,1.01) 0.74
Freund 2013 Female no stress Exp. P9-P16 no shock —_— -0.39(-1.8,1.02) 0.74
Sprowles 2016 H.%— -038(-0.95,0.18)  1.83
Freund 2013 Female stress Exp. P2-P9 no shock —_—T 37(-1.78,1.04) 0.74
Freund 2013 Male no stress Exp. P2-P9 no shock — -0.34(-1.75,1.06) 0.74
Freund 2013 Male no stress Exp. P2-P9 inescap. -0.33(-1.73,1.08) 075
Altieri 2015 Female cohort 1 —_—— -0.32(-1.31,0.67) 1.16
Nagano 2017 ESC [ -0.29(-145,087) 096
Freund 2013 Male stress Exp. P2-P9 no shock -0.24(-1.64,1.15) 0.75
Freund 2013 Female stress Exp. P2-P9 escap. -0.24(-1.64,1.15) 0.75
Olivier 2011 Male FS — T -0.2(-1.08, 0.68) 13
Ishikawa 2017 — -0.19(-0.94,0.57) 1.49
Gobinath 2016 Male Stress —_— -0.14(-1.15,0.88) 113
Freund 2013 Female no stress Exp. P2-P9 inescap. -0.12(-1.51,1.27) 0.76
Rayen 2011 Male No Stress —_— -0.07 (-1,0.85) 124
Sprowles 2017 CIT ¥ -0.03 (-0.54, 0.47) 193
Zohar 2016 Male Stress — 0(-0.84,0.84) 137
Rebello 2014 Exposure P12-P21 SE — 0(-0.62,0.62) 173
Freund 2013 Female no stress Exp. P9-P16 escap. 0.02(-1.37,1.41) 0.76
Sprowles 2017 FLX >— 0.05 (-0.46, 0.55) 192
Altieri 2015 Female cohort 3 ESC ——— 0.13(-0.75,1.01) 13
Freund 2013 Male stress Exp. P9-P16 inescap. 0.13(-1.26,1.52) 0.76
Freund 2013 Male stress Exp. P2-P9 inescap. 0.14(-1.25,1.53) 0.76
Coleman 1999 Male — 00— 0.14 (-0.68, 0.96) 139
Boulle 2016a No stress —_—— 0.18(-0.59, 0.95) 147
Zohar 2016 Female Stress ——— 0.18(-0.65,1.02) 137
Altieri 2015 Female cohort 2 ESC -—0— 0.19(-0.56, 0.95) 1.49
Bourke 2013 No stress —_—— 0.25(-0.89, 1.38) 0.98
Freund 2013 Female no stress Exp. P2-P9 no shock 0.25(-1.15, 1.65) 0.75
Altieri 2015 Female cohort 2 FLX o 0.25(-0.49,1) 151
Freund 2013 Female no stress Exp. P2-P9 escap. 0.28(-1.12, 1.68) 0.75
Freund 2013 Female stress Exp. P9-P16 escap. — T 0.28(-1.12, 1.68) 0.75
McAllister 2012 —to— 0.29 (-0.42,1) 157
Freund 2013 Male no stress Exp. P9-P16 inescap. 0.31(-1.09, 1.71) 0.75
Lisboa 2007 Male —— 0.33(-0.36, 1.02) 161
Bourke 2013 Stress —— 0.35(-0.79,1.5) 0.98
Altieri 2015 Female cohort 3 FLX o 0.36(-0.51,1.22) 132
Altieri 2015 Male cohort 2 FLX ——— 0.55(-0.33,1.42) 131
Coleman 1999 Female —_— 0.55(-0.28, 1.39) 137
Altieri 2015 Male cohort 2 ESC ——— 0.56 (-0.29, 1.42) 134
Rayen 2011 Female No stress ——— 0.58(-0.36, 1.53) 121
Gobinath 2016 Female No stress ——— 0.64(-0.43,1.71) 1.06
Freund 2013 Male no stress Exp. P9-P16 escap. 0.64 (-0.81, 2.09) 0.71
Freund 2013 Male stress Exp. P9-P16 escap. 0.66 (-0.8,2.12) 0.71
Freund 2013 Male stress Exp. P2-P9 escap. 0.67 (-0.79,2.13) 0.71
Gobinath 2016 Male No stress o 0.75 (-0.35, 1.86) 1.02
Karpova 2009 —— 0.89(-0.03,1.8) 126
Salari 2016 Stress ——0———  1.44(0.31,2.58) 0.99
Stress coping - Overall - -0.37(-0.52,-0.23) 100
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Hilakivi 1987b under aCC-BY-NC-ND 4.0-tnternatiorial license. 167(306 027 075
Hansen 1997 30 mg/kg —_—— -1.63(-3.09,-0.16)  0.71
Sarkar 2014a Cohort 2 —— -1.45(-2.6,-0.31) 0.98
Sarkar 2014b Cohort 3 —_—— -1.45(-2.59,-0.31) 0.98
Sarkar 2014a Cohort 1 —_—— -1.41(-247,-035)  1.07
Hansen 1997 10 mg/kg -1.29(-2.63,0.05) 0.8
Zohar 2016 Male No stress —_—— -1.22(-2.14,-0.29) 124
Nagano 2017 FLX —_—— -1.18(-2.36,0) 0.94
Sarkar 2014b Cohort 1 —_—— -1.17 (-2.26,-0.09) 1.04
Ko 2014 ——— -1.11(-2.19,-0.04) 1.05
Olivier 2011 Male EPM after stress —_—— -1.05(-2,-0.1) 1.21
Mnie-Filali 2011 —— -1(-2.01,0.02) 112
Rayen 2011 Male Stress —— -0.91(-1.89, 0.07) 1.16
Hansen 1997 20 mg/kg -0.89(-2.18,0.41) 0.84
Altieri 2015 Male cohort 3 FLX -0.81(-1.73,0.1) 1.25
Salari 2016 No stress -0.73(-1.75,0.3) 112
Boulle 2016a Stress -0.7(-1.49,0.1) 143
Altieri 2015 Male cohort 1 -0.65 (-1.66, 0.36) 113
Altieri 2015 Male cohort 3 ESC -0.65(-1.53,0.23) 13
Hansen 1997 5 mg/kg -0.61(-1.87,0.64) 0.87
Freund 2013 Male no stress Exp. P2-P9 escap. -0.51(-1.94,0.92) 073
Freund 2013 Male stress Exp. P9-P16 no shock -0.51(-1.94,0.92) 073
Freund 2013 Male no stress Exp.P9-P16 no shock —_—T— -041(-1.82,1.01) 0.74
Freund 2013 Male no stress Exp. P2-P9 no shock _—— -0.34(-1.75,1.06) 0.74
Freund 2013 Male no stress Exp. P2-P9 inescap. —_ -0.33(-1.73,1.08) 075
Nagano 2017 ESC —_—— -0.29(-1.45,0.87) 0.96
Freund 2013 Male stress Exp. P2-P9 no shock -0.24(-1.64,1.15) 075
Olivier 2011 Male FS — 0T -0.2(-1.08, 0.68) 13
Ishikawa 2017 — T -0.19(-0.94,0.57) 1.49
Gobinath 2016 Male Stress —o—— -0.14(-1.15,0.88) 113
Rayen 2011 Male No Stress R -0.07 (-1,0.85) 1.24
Zohar 2016 Male Stress —— 0(-0.84,0.84) 137
Freund 2013 Male stress Exp. P9-P16 inescap. 0.13(-1.26,1.52) 0.76
Freund 2013 Male stress Exp. P2-P9 inescap. 0.14(-1.25,1.53) 0.76
Coleman 1999 Male —— 0.14(-0.68, 0.96) 139
Boulle 2016a No stress T 0.18(-0.59, 0.95) 1.47
Bourke 2013 No stress —_—— 0.25(-0.89, 1.38) 0.98
Freund 2013 Male no stress Exp. P9-P16 inescap. 0.31(-1.09,1.71) 0.75
Lisboa 2007 Male —o— 0.33(-0.36, 1.02) 1.61
Bourke 2013 Stress —_—— 0.35(-0.79, 1.5) 0.98
Altieri 2015 Male cohort 2 FLX — 00— 0.55(-0.33, 1.42) 131
Altieri 2015 Male cohort 2 ESC ——0— 0.56 (-0.29, 1.42) 134
Freund 2013 Male no stress Exp. P9-P16 escap. 0.64 (-0.81,2.09) 071
Freund 2013 Male stress Exp. P9-P16 escap. —_—t 0.66 (-0.8,2.12) 0.71
Freund 2013 Male stress Exp. P2-P9 escap. 0.67 (-0.79,2.13) 0.71
Gobinath 2016 Male No stress —_— 0.75 (-0.35, 1.86) 1.02
Karpova 2009 —— 0.89 (-0.03, 1.8) 1.26
Salari 2016 Stress ——O0———  1.44(031,2.58) 0.99
Male - -0.39(-0.6,-0.18)  51.65
Rebello 2014 FS ——= -1.1(-1.96,-0.23) 132
Rebello 2014 Exposure P2-P11 SE —0— -1.04(-1.67,-0.41) 171
Rebello 2014 Exposure P2-P21 SE —0—+ -0.93 (-1.6,-0.27) 1.65
Ansorge 2004 —— -0.89 (-1.64,-0.15) 1.51
Yu 2014 —0— -0.8(-1.51,-0.1) 1.58
Yu 2012 —0 -0.55(-1.29,0.18) 1.53
Sprowles 2016 —— -0.38 (-0.95,0.18) 1.83
Sprowles 2017 CIT ﬁ:& -0.03 (-0.54,0.47) 1.93
Rebello 2014 Exposure P12-P21 SE — 0(-0.62,0.62) 173
Sprowles 2017 FLX —D— 0.05 (-0.46, 0.55) 192
Mixed-sex - -0.52(-0.8,-0.23) 16.72
Freund 2013 Female stress Exp. P9-P16 inescap. -4.58(-8.03,-1.14)  0.16
Zohar 2016 Female No stress —_—— -1.74(-275,-073) 113
Popa 2008 —_—— -1.36(-2.13,-0.59) 1.47
Lisboa 2007 Female —_—— -1.35(-2.37,-0.33) 112
Boulle 2016b Stress —— -1.03(-1.9,-0.17) 133
Gobinath 2016 Female Stress —— -0.77 (-1.85,031) 1.05
Olivier 2011 Female FS —0 -0.66 (-1.59, 0.27) 1.23
Boulle 2016b No stress — -0.64(-1.46,0.19) 139
Freund 2013 Female stress Exp. P2-P9 inescap. -0.62(-2.07,0.83) 071
Rayen 2011 Female Stress —_—— -0.57 (-1.52,0.37) 1.21
Freund 2013 Female stress Exp. P9-P16 no shock -0.52(-1.95,0.91) 073
Freund 2013 Female no stress Exp. P9-P16 inescap. -042(-1.84,1) 0.74
Freund 2013 Female no stress Exp. P9-P16 no shock — -0.39(-1.8,1.02) 0.74
Freund 2013 Female stress Exp. P2-P9 no shock — -0.37 (-1.78,1.04) 0.74
Altieri 2015 Female cohort 1 —_—— -0.32(-1.31,067) 1.16
Freund 2013 Female stress Exp. P2-P9 escap. -0.24(-1.64,1.15) 075
Freund 2013 Female no stress Exp. P2-P9 inescap. -0.12(-1.51,1.27) 0.76
Freund 2013 Female no stress Exp. P9-P16 escap. B —— 0.02(-1.37,1.41) 0.76
Altieri 2015 Female cohort 3 ESC ——— 0.13(-0.75,1.01) 13
Zohar 2016 Female Stress ——— 0.18(-0.65,1.02) 137
Altieri 2015 Female cohort 2 ESC ——o— 0.19(-0.56, 0.95) 1.49
Freund 2013 Female no stress Exp. P2-P9 no shock 0.25(-1.15,1.65) 075
Altieri 2015 Female cohort 2 FLX o— 0.25(-0.49, 1) 1.51
Freund 2013 Female no stress Exp. P2-P9 escap. 0.28(-1.12,1.68) 075
Freund 2013 Female stress Exp. P9-P16 escap. 0.28 (-1.12, 1.68) 0.75
McAllister 2012 Llo— 0.29(-0.42,1) 1.57
Altieri 2015 Female cohort 3 FLX —— 0.36 (-0.51,1.22) 132
Coleman 1999 Female —_— 0.55 (-0.28, 1.39) 137
Rayen 2011 Female No stress —— 0.58 (-0.36, 1.53) 1.21
Gobinath 2016 Female No stress — 00— 0.64 (-0.43,1.71) 1.06
Female - -0.27 (-0.53,-0.01) 31.63
Stress coping - Overall - -0.37 (-0.52,-0.23) 100
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Sarkar 2014b Cohort 2 under aCC-BY-NC-ND 4.0 International license. -1.69(-2.87,-0.5) 093
Hilakivi 1987b —_—— 27) 075
Hansen 1997 30 mg/kg _ -1.63(-3.09,-0.16)  0.71
Sarkar 2014a Cohort 2 —— -1.45(-2.6,-0.31) 0.98
Sarkar 2014b Cohort 3 ——— -1.45(-259,-031) 098
Sarkar 2014a Cohort 1 _—— -1.41(-247,-035)  1.07
Popa 2008 —_—— -1.36 (-2.13,-0.59) 147
Lisboa 2007 Female —_— -135(-237,-033) 112
Hansen 1997 10 mg/kg -1.29(-2.63,0.05) 08
Zohar 2016 Male No stress —— -1.22(-214,-029) 124
Nagano 2017 FLX —0— -1.18(-2.36,0) 0.94
Sarkar 2014b Cohort 1 —_—— -1.17 (-2.26,-0.09) 1.04
Ko 2014 —0— -1.11(-219,-0.04)  1.05
Rebello 2014 FS —_—— -1.1(-1.96,-0.23) 1.32
Olivier 2011 Male EPM after stress —— -1.05(-2,-0.1) 1.21
Rebello 2014 Exposure P2-P11 SE —— -1.04(-1.67,-041) 171
Mnie-Filali 2011 —o— -1(-2.01,0.02) 112
Rebello 2014 Exposure P2-P21 SE —0— -0.93(-1.6,-0.27) 1.65
Ansorge 2004 —_—— -0.89 (-1.64,-0.15) 1.51
Hansen 1997 20 mg/kg -0.89(-2.18,0.41) 0.84
Altieri 2015 Male cohort 3 FLX —0— -0.81(-1.73,0.1) 1.25
Yu 2014 —— -0.8(-1.51,-0.1) 1.58
Salari 2016 No stress — -0.73(-1.75,0.3) 112
Olivier 2011 Female FS — -0.66 (-1.59, 0.27) 1.23
Altieri 2015 Male cohort 1 —O -0.65 (-1.66, 0.36) 113
Altieri 2015 Male cohort 3 ESC —t -0.65 (-1.53,0.23) 13
Boulle 2016b No stress — -0.64 (-1.46,0.19) 139
Hansen 1997 5 mg/kg —_——— -0.61(-1.87,0.64) 0.87
Yu 2012 —O -0.55(-1.29,0.18) 1.53
Freund 2013 Male no stress Exp. P2-P9 escap. -0.51(-1.94,0.92) 0.73
Freund 2013 Female no stress Exp. P9-P16 inescap. -0.42(-1.84,1) 0.74
Freund 2013 Male no stress Exp. P9-P16 no shock -0.41(-1.82,1.01) 0.74
Freund 2013 Female no stress Exp. P9-P16 no shock —_— T -0.39(-1.8,1.02) 0.74
Sprowles 2016 — -0.38(-0.95,0.18) 1.83
Freund 2013 Male no stress Exp. P2-P9 no shock —_— -0.34(-1.75,1.06) 0.74
Freund 2013 Male no stress Exp. P2-P9 inescap. — -0.33(-1.73,1.08) 0.75
Altieri 2015 Female cohort 1 P -0.32(-1.31,0.67) 116
Nagano 2017 ESC —_—— -0.29 (-1.45,0.87) 0.96
Olivier 2011 Male FS — -0.2(-1.08,0.68) 13
Ishikawa 2017 —aoT— -0.19(-0.94,0.57) 1.49
Freund 2013 Female no stress Exp. P2-P9 inescap. -0.12(-1.51,1.27) 0.76
Rayen 2011 Male No Stress —_—— -0.07 (-1,0.85) 124
Sprowles 2017 CIT — -0.03 (-0.54,0.47) 1.93
Rebello 2014 Exposure P12-P21 SE Ha 0(-0.62,0.62) 173
Freund 2013 Female no stress Exp. P9-P16 escap. 0.02(-1.37,1.41) 0.76
Sprowles 2017 FLX —— 0.05 (-0.46, 0.55) 1.92
Altieri 2015 Female cohort 3 ESC ——— 0.13(-0.75,1.01) 13
Coleman 1999 Male — 0.14 (-0.68, 0.96) 1.39
Boulle 2016a No stress o 0.18 (-0.59, 0.95) 1.47
Altieri 2015 Female cohort 2 ESC 10— 0.19 (-0.56, 0.95) 1.49
Bourke 2013 No stress —_— T 0.25(-0.89, 1.38) 0.98
Freund 2013 Female no stress Exp. P2-P9 no shock 0.25(-1.15, 1.65) 0.75
Altieri 2015 Female cohort 2 FLX —o— 0.25(-049,1) 1.51
Freund 2013 Female no stress Exp. P2-P9 escap. 0.28(-1.12,1.68) 0.75
McAllister 2012 —— 0.29(-042, 1) 1.57
Freund 2013 Male no stress Exp. P9-P16 inescap. 0.31(-1.09,1.71) 075
Lisboa 2007 Male —0— 0.33(-0.36, 1.02) 1.61
Altieri 2015 Female cohort 3 FLX o 0.36(-0.51,1.22) 132
Altieri 2015 Male cohort 2 FLX ——— 0.55(-0.33,1.42) 131
Coleman 1999 Female —_ 137
Altieri 2015 Male cohort 2 ESC 134
Rayen 2011 Female No stress o 0.58 (-0.36, 1.53) 1.21
Gobinath 2016 Female No stress ——— 0.64(-043,1.71) 1.06
Freund 2013 Male no stress Exp. P9-P16 escap. 0.64 (-0.81,2.09) 0.71
Gobinath 2016 Male No stress —— 0.75 (-0.35, 1.86) 1.02
Karpova 2009 —— 0.89(-0.03, 1.8) 1.26
No stress - -0.41(-0.58,-0.25) 79.74
Freund 2013 Female stress Exp. P9-P16 inescap. -4.58 (-8.03,-1.14)  0.16
Boulle 2016b Stress —_—— -1.03(-1.9,-0.17) 133
Rayen 2011 Male Stress —_—— -0.91(-1.89,0.07) 116
Gobinath 2016 Female Stress ——t1 -0.77(-1.85,0.31) 1.05
Boulle 2016a Stress —t -0.7 (-1.49,0.1) 1.43
Freund 2013 Female stress Exp. P2-P9 inescap. -0.62 (-2.07,0.83) 0.71
Rayen 2011 Female Stress —T -0.57 (-1.52,0.37) 1.21
Freund 2013 Female stress Exp. P9-P16 no shock -0.52(-1.95,0.91) 0.73
Freund 2013 Male stress Exp. P9-P16 no shock -0.51(-1.94,0.92) 0.73
Freund 2013 Female stress Exp. P2-P9 no shock —— -0.37(-1.78,1.04) 0.74
Freund 2013 Male stress Exp. P2-P9 no shock -0.24(-1.64,1.15) 0.75
Freund 2013 Female stress Exp. P2-P9 escap. -0.24 (-1.64,1.15) 0.75
Gobinath 2016 Male Stress — o -0.14(-1.15,0.88) 113
Zohar 2016 Male Stress ———— 0(-0.84,0.84) 137
Freund 2013 Male stress Exp. P9-P16 inescap. 0.13(-1.26,1.52) 0.76
Freund 2013 Male stress Exp. P2-P9 inescap. 0.14(-1.25,1.53) 0.76
Zohar 2016 Female Stress —o— 0.18(-0.65, 1.02) 137
Freund 2013 Female stress Exp. P9-P16 escap. 0.28(-1.12,1.68) 0.75
Bourke 2013 Stress —T— 0.35(-0.79, 1.5) 0.98
Freund 2013 Male stress Exp. P9-P16 escap. 0.66 (-0.8,2.12) 0.71
Freund 2013 Male stress Exp. P2-P9 escap. 0.67 (-0.79, 2.13) 0.71
Salari 2016 Stress ———O0———  1.44(031,258) 0.99
Stress P -0.22(-0.51,0.08) 20.26
Stress coping - Overall - -0.37(-0.52,-0.23) 100
T T T T T T T T
-6 -5 -4 3 -2 1 0 1 2
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Olivier 2011 Male FS under aCC-BY-NC-ND 4.0 Internationat ticense. 0210068 13
Coleman 1999 Male —— 0.14(-0.68, 0.96) 139
Bourke 2013 No stress —T— 0.25(-0.89, 1.38) 0.98
Bourke 2013 Stress —_— T 0.35(-0.79, 1.5) 0.98
Coleman 1999 Female ——— 0.55(-0.28,1.39) 137
Prenatal - -0.09(-0.53,0.34) 847
Zohar 2016 Female No stress —_—— -1.74(-275,-073) 113
Lisboa 2007 Female —— -135(-237,-033) 1.2
Zohar 2016 Male No stress —— -1.22(-2.14,-029)  1.24
Salari 2016 No stress —_—— -0.73(-1.75,0.3) 112
Sprowles 2016 —— -0.38 (-0.95,0.18) 1.83
Sprowles 2017 CIT — -0.03 (-0.54, 0.47) 1.93
Zohar 2016 Male Stress %ZQ 0(-0.84,0.84) 137
Sprowles 2017 FLX —H— 0.05 (-0.46, 0.55) 1.92
Zohar 2016 Female Stress ——o— 0.18(-0.65, 1.02) 137
McAllister 2012 o— 0.29 (-0.42,1) 1.57
Lisboa 2007 Male —o— 0.33(-0.36,1.02) 161
Salari 2016 Stress ——O0———  1.44(031,2.58) 0.99
Pre-and postnatal - -0.23(-0.62,0.16) 17.18
Freund 2013 Female stress Exp. P9-P16 inescap. -4.58 (-8.03,-1.14)  0.16
Jiang 2009 —_—— -1.74(-2.81,-0.68) 1.07
Sarkar 2014b Cohort 2 —_—— -1.69 (-2.87,-0.5) 093
Hilakivi 1987b —_—— -1.67 (-3.06,-0.27)  0.75
Hansen 1997 30 mg/kg —_— -1.63(-3.09,-0.16)  0.71
Sarkar 2014a Cohort 2 —_—— 0.98
Sarkar 2014b Cohort 3 —_—— 0.98
Sarkar 2014a Cohort 1 —_—— -1.41(-247,-035  1.07
Popa 2008 —_— -1.36(-2.13,-0.59) 147
Hansen 1997 10 mg/kg -1.29(-2.63,0.05) 08
Nagano 2017 FLX —_—0— 0.94
Sarkar 2014b Cohort 1 —— -1.17(-226,-009)  1.04
Ko 2014 —— -1.11(-2.19,-0.04) 1.05
Rebello 2014 FS —0—F -1.1(-1.96,-0.23) 132
Rebello 2014 Exposure P2-P11 SE —— -1.04 (-1.67,-0.41) 171
Boulle 2016b Stress —— -1.03(-1.9,-0.17) 133
Mnie-Filali2011 —0— -1(-2.01,0.02) 112
Rebello 2014 Exposure P2-P21 SE —— -0.93 (-1.6,-0.27) 1.65
Rayen 2011 Male Stress —— -0.91(-1.89,0.07) 1.16
Ansorge 2004 —— -0.89 (-1.64,-0.15) 1.51
Hansen 1997 20 mg/kg -0.89 (-2.18,0.41) 0.84
Altieri 2015 Male cohort 3 FLX —— -0.81(-1.73,0.1) 1.25
Yu 2014 —0— -0.8(-1.51,-0.1) 1.58
Gobinath 2016 Female Stress e e -0.77 (-1.85,0.31) 1.05
Boulle 2016a Stress —0—— -0.7 (-1.49,0.1) 143
Altieri 2015 Male cohort 1 —_——— -0.65 (-1.66, 0.36) 113
Altieri 2015 Male cohort 3 ESC —— -0.65 (-1.53,0.23) 13
Boulle 2016b No stress —— -0.64 (-1.46,0.19) 139
Freund 2013 Female stress Exp. P2-P9 inescap. -0.62 (-2.07,0.83) 0.71
Hansen 1997 5 mg/kg —_— -0.61(-1.87,0.64) 0.87
Rayen 2011 Female Stress —_— -0.57 (-1.52,0.37) 121
Yu 2012 — -0.55(-1.29,0.18) 153
Freund 2013 Female stress Exp. P9-P16 no shock -0.52(-1.95,0.91) 0.73
Freund 2013 Male no stress Exp. P2-P9 escap. -0.51(-1.94,0.92) 073
Freund 2013 Male stress Exp. P9-P16 no shock -0.51(-1.94,0.92) 073
Freund 2013 Female no stress Exp. P9-P16 inescap. -0.42(-1.84,1) 0.74

—
Freund 2013 Male no stress Exp. P9-P16 no shock —_— -0.41(-1.82,1.01) 074
Freund 2013 Female no stress Exp. P9-P16 no shock B -0.39(-1.8,1.02) 074
Freund 2013 Female stress Exp. P2-P9 no shock —_ -037(-178,1.04) 074
Freund 2013 Male no stress Exp. P2-P9 no shock _ -0.34(-1.75,1.06) 0.74
Freund 2013 Male no stress Exp. P2-P9 inescap. [ N -0.33(-1.73,1.08) 075

Altieri 2015 Female cohort 1 —_—T -0.32(-1.31,0.67) 116
Nagano 2017 ESC —_—— 0.96
Freund 2013 Male stress Exp. P2-P9 no shock 0.75
Freund 2013 Female stress Exp. P2-P9 escap. 0.75
Ishikawa 2017 —oT— 149
Gobinath 2016 Male Stress —o—— -0.14(-1.15,0.88) 113
Freund 2013 Female no stress Exp. P2-P9 inescap. -0.12(-1.51,1.27) 0.76
Rayen 2011 Male No Stress R -0.07 (-1,0.85) 124
Rebello 2014 Exposure P12-P21 SE — 0(-0.62,0.62) 173
Freund 2013 Female no stress Exp. P9-P16 escap. 7L 0.02(-1.37,1.41) 076
Altieri 2015 Female cohort 3 ESC —— 0.13(-0.75,1.01) 13
Freund 2013 Male stress Exp. P9-P16 inescap. 0.13(-1.26, 0.76
Freund 2013 Male stress Exp. P2-P9 inescap. 0.14 (-1.25, 0.76
Boulle 2016a No stress —_—o— 0.18(-0.59, 147
Altieri 2015 Female cohort 2 ESC -— 10— 0.19(-0.56, 1.49
Freund 2013 Female no stress Exp. P2-P9 no shock 0.25(-1.15, 1.65) 075
Altieri 2015 Female cohort 2 FLX —o— 0.25(-0.49,1) 151
Freund 2013 Female no stress Exp. P2-P9 escap. 0.28(-1.12, 1.68) 0.75
Freund 2013 Female stress Exp. P9-P16 escap. 0.28(-1.12,1.68) 0.75
Freund 2013 Male no stress Exp. P9-P16 inescap. 0.31(-1.09,1.71) 0.75
Altieri 2015 Female cohort 3 FLX 40— 0.36 (-0.51,1.22) 132
Altieri 2015 Male cohort 2 FLX —_—— 0.55(-0.33,1.42) 131
Altieri 2015 Male cohort 2 ESC ——0— 0.56 (-0.29, 1.42) 134
Rayen 2011 Female No stress T 0.58 (-0.36, 1.53) 1.21
Gobinath 2016 Female No stress o 0.64(-0.43,1.71) 1.06
Freund 2013 Male no stress Exp. P9-P16 escap. 0.64 (-0.81,2.09) 0.71
Freund 2013 Male stress Exp. P9-P16 escap. 0.66 (-0.8,2.12) 0.71
Freund 2013 Male stress Exp. P2-P9 escap. 0.67 (-0.79,2.13) 071
Gobinath 2016 Male No stress ——— 0.75(-0.35, 1.86) 1.02
Karpova 2009 —Oo—— 0.89(-0.03,1.8) 1.26
Postnatal - -0.44 (-0.6,-0.28)  74.35
Stress coping - Overall - -0.37 (-0.52,-0.23) 100

SSRI more passive coping SSRI more active coping
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A. Social behavior

Comparison

Weight
SMD (95% Cl) (%)

Maciag 2006a

Rodriguez Por HIORKIY Fﬁfeprl ntdoi—htt

fot certified wme

Kiryanova 2016
Maciag 2006b
Sarkar 2014a
Soga 2012
Harris 2012 10 mg/kg

Olivier 2011 SPL

Ehrlich 2015 No stress cohort 1
Rodriguez-Porcel 2011 Female CIT
Rodriguez-Porcel 2011 Male CIT
Maciag 2006¢

Kiryanova 2016 No stress
Gemmel 2017 Male no stress
Rayen 2013 No stress

Simpson 2011 Female

Simpson 2011 Male

Khatri 2014 Cohort 2

Hansen 1997 30 mg/kg

Harris 2012 20 mg/kg
Rodriguez-Porcel 2011 Female FLX
Gemmel 2017 Female no stress
Ehrlich 2015 Stress cohort 1
Singh 1998

Gouvea 2008

Hansen 1997 5 mg/kg

Lisboa 2007

Vieira 2013

Sprowles 2016

Ehrlich 2015 Stress cohort 2
Rayen 2013 Stress

Olivier 2011 SEX

Khatri 2014 Cohort 1

Harris 2012 5 mg/kg

Coleman 1999 Female
Sprowles 2017 CIT

Sprowles 2017 FLX

Ehrlich 2015 No stress cohort 2
Hansen 1997 10 mg/kg
Kiryanova 2014

Rayen 2014 No stress

Rayen 2014 Stress.

Dos Santos 2016

Gemmel 2017 Male stress
Hansen 1997 20 mg/kg

Meyer 2018

Coleman 1999 Male

Cagiano 2008

Yu 2014

Svirsky 2016 Male

Gemmel 2017 Female stress

Ko 2014

Svirsky 2016 Female

Social behavior - Overall

JJLLJJJL{lJLllllllllii%%%%%%%%%%%%%
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B. Social behavior - Sex
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-0.93(-1.69,-0.17)

0.92(-1.98,0.14) 155
-0.89(-2.02,024) 155
-0.89(-1.93,0.16)  1.68
-0.88(-1.74,-0.02) 1.97
7,004) 195
64,002) 203
0.81(-15,-0.11) 226
0.76(-1.87,035) 158
0.73(-1.64,0.18)  1.88
0.71(-1.43,001) 222
0.71(-1.43,001) 222
0.52(-1.09,004) 25
051 (-1.52,051) 1.72
0.48(-1.55,059) 1.63
0.26(-1.13,06) 195
0.25(-1.31,082) 1.64
0.24(-1.23,074) 176
0.23(-12,074) 179
0.23(-1.22,076) 175
0.23(-1.17,072) 1.83
0.19(:0.97,059) 2.1
-0.09(-0.97,078)  1.94
-0.05(-0.61,052) 249
0.06(-0.74,0.86)  2.07
007(-0.8,095 194
0.08(-0.81,096) 1.93
009 (-0.25,042) 288
0.1(-091,1.1) 1.73
0.18(-0.61,097)  2.09
027(0.27,08) 256
03(-0.24,084) 255
031(-051,1.13) 203
032(-0.64,1.29) 18
034(037,1.05) 223
043 (-046,132)  1.92
049(-0.4,139) 191
055(-0.37,1.48) 1.86
0.57(-071,1.85) 135
07(:029,169) 176
082(022,141) 244
0.88(0.04,1.71)  2.01
096(0.02,1.89)  1.84
1.03(-011,217) 153
1.09(0.14,2.04) 181
231(052,411) 087
254(1.13,395) 121
366(2.12,519)  1.08
-0.07 (-0.27,0.13) 100

T
-3

T
-2

SSRI less pro-social SSRI more pro-social

C. Social behavior - Stress exposure

Comparison

Weight
SMD (95% Cl) (%)

Maciag 2006a
Rodriguez-Porcel 2011 Male FLX
Maciag 2006b

Sarkar 2014a

Soga 2012

Harris 2012 10 mg/kg

Olivier 2011 SPL

Ehrlich 2015 No stress cohort 1
Rodriguez-Porcel 2011 Female CIT
Rodriguez-Porcel 2011 Male CIT
Maciag 2006c

Kiryanova 2016 No stress
Gemmel 2017 Male no stress
Rayen 2013 No stress

Simpson 2011 Female
Simpson 2011 Male

Khatri 2014 Cohort 2

Hansen 1997 30 mg/kg

Harris 2012 20 mg/kg
Rodriguez-Porcel 2011 Female FLX
Gemmel 2017 Female no stress
Singh 1998

Gouvea 2008

Hansen 1997 5 mg/kg

Lisboa 2007

Vieira 2013

Sprowles 2016

Olivier 2011 SEX

Khatri 2014 Cohort 1

Harris 2012 5 mg/kg

Coleman 1999 Female
Sprowles 2017 CIT

Sprowles 2017 FLX

Ehrlich 2015 No stress cohort 2
Hansen 1997 10 mg/kg
Kiryanova 2014

Rayen 2014 No stress

Dos Santos 2016

Hansen 1997 20 mg/kg

Meyer 2018

Coleman 1999 Male

Cagiano 2008

Yu2014

Svirsky 2016 Male

Ko 2014

Svirsky 2016 Female

No stress

Kiryanova 2016 Stress

Ehrlich 2015 Stress cohort 1
Ehrlich 2015 Stress cohort 2
Rayen 2013 Stress

Rayen 2014 Stress

Gemmel 2017 Male stress
Gemmel 2017 Female stress
Stress

Social behavior - Overall

-144(-2.84,-0.03) 1.21
-1.32(-22,-043) 193
-1.02(-2.39,0.34)  1.25
-0.93(-1.92,005) 176
-0.93(-1.69,-0.17) 215
-0.92(-1.98,0.14)  1.65
-0.89(-2.02,0.24) 155
-0.89(-1.93,0.16)  1.68
-0.88(-1.74,-0.02) 1.97
-0.83(-1.7,004) 195
-0.81(-1.64,002)  2.03
-0.81(-15,-0.11) 226
-0.76 (-1.87,0.35) 158
-0.73(-1.64,0.18)  1.88
-0.71(-143,001) 222
-0.71(-143,001) 222
-0.52(-1.09,004) 25
-0.51(-1.52,051) 172
-0.48(-1.55,0.59)  1.63
-0.26(-1.13,06)  1.95
-0.25(-1.31,082) 1.64
-023(-12,074) 179
-0.23(-1.22,076) 175
-0.23(-1.17,072)  1.83
-0.19(-0.97,059) 2.1
-0.09(-0.97,0.78)  1.94
-0.05(-0.61,0.52)  2.49
0.08(-0.81,096)  1.93
0.09(-0.25,042)  2.88
0.1(-091,1.1) 173
0.18(-061,097)  2.09
0.27(-027,08) 256
0.3(-0.24,084) 255
0.31(-051,1.13) 2,03
032(-064,129) 18
0.34(-037,1.05) 223
0.43(-046,132)  1.92
0.55(-037,148)  1.86
07(-0.29,169) 176
0.82(0.22,141) 244
0.88(0.04,1.71) 2,01
0.96(0.02,1.89)  1.84
1.03(-0.11,217) 153
1.09(0.14,204) 181
254(1.13,395) 121
3.66(2.12,5.19) 1.08
-0.1(-0.31,0.12) 87.91
-1.11(-1.85,-0.37) 218
-0.24(-1.23,074) 176
0.06 (-0.74,0.86)  2.07
0.07 (-0.8,0.95) 1.94
049(-04,139) 191
0.57(-0.71,1.85) 135
231(0.52,4.11) 087
0.12(-0.51,0.75) 12.09
-0.07 (-0.27,0.13) 100

SSRI less pro-social SSRI more pro-social

SSRI less pro-social SSRI more pro-social

Weight
Comparison SMD (95% Cl) (%)
Maciag 2006a -1.44(-2.84,-0.03) 1.21
€efgion posted Dgé@gvﬁggﬁg"m‘w‘”‘rhe copyright holder for this preprint (wﬁf(@'h@@ ot
eRkse o display th&ptepnnim perpetuity. It is made axailable 125
-0.93(-1.92,0.05) 1.76
+ -0.93(-1.69,-0.17) 215
Harris 2012 10 mg/kg —_——1 -0.92(-1.98,0.14)  1.65
Olivier 2011 SPL —— -0.89(-2.02,024) 1.55
Rodriguez-Porcel 2011 Male CIT —_— -0.83(-1.7,0.04) 1.95
Maciag 2006c —— -0.81(-1.64,0.02) 203
Kiryanova 2016 No stress —— -0.81 (-1. 11) 226
Gemmel 2017 Male no stress —_—— -0.76 (-1.87,0.35)  1.58
Rayen 2013 No stress —0—r -0.73(-1.64,0.18) 1.88
Simpson 2011 Male —— -0.71(-1.43,0.01) 222
Hansen 1997 30 mg/kg —_——t -0.51(-1.52, 51) 1.72
Harris 2012 20 mg/kg —_—— -0.48(-1.55,0.59) 1.63
Gouvea 2008 —— -0.23(-1.22,0.76) 175
Hansen 1997 5 mg/kg —— -023(-1.17,072) 1.83
Lisboa 2007 — -0.19(-0.97,059) 2.1
Vieira 2013 —_—— -0.09(-0.97,0.78)  1.94
Rayen 2013 Stress —_— 0.07 (-0.8,0.95) 1.94
Olivier 2011 SEX —_— 0.08 (-0.81,0.96) 193
Harris 2012 5 mg/kg —— 0.1(-0.91,1.1) 1.73
Hansen 1997 10 mg/kg —i— 0.32(-0.64, 1.29) 1.8
Kiryanova 2014 —r— 0.34(-0.37,1.05) 223
Gemmel 2017 Male stress —_——— 057(-0.71,1.85 135
Hansen 1997 20 mg/kg —_—— 0.7 (-0.29, 1.69) 1.76
Coleman 1999 Male —0—— 0.88(0.04,1.71) 2,01
Cagiano 2008 —— 0.96 (0.02, 1.89) 1.84
Svirsky 2016 Male _—— 1.09 (0.14, 2.04) 1.81
Ko 2014 F—— 254(113,395) 121
Male - -0.26 (-0.53,0.02) 56.2
Khatri 2014 Cohort 2 —— -0.52(-1.09, 0.04) 25
Singh 1998 —_—Or— -0.23(-1.2,0.74) 179
Sprowles 2016 —8— -0.05(-0.61,0.52)  2.49
Khatri 2014 Cohort 1 0 0.09 (-0.25,0.42) 2.88
Sprowles 2017 CIT —ro— 0.27 (-0.27,0.8) 256
Sprowles 2017 FLX o 0.3(-0.24,0.84) 255
Meyer 2018 —0— 0.82(0.22,1.41) 244
Yu2014 —o— 1.03(-0.11,2.17) 1.53
Mixed-sex < 0.16(-0.13,0.46) 18.74
Ehrlich 2015 No stress cohort 1 —0——r -0.89(-1.93,0.16)  1.68
Rodriguez-Porcel 2011 Female CIT —_—— -0.88 (-1.74,-0.02) 1.97
Simpson 2011 Female —0— -0.71(-1.43, 222
Rodriguez-Porcel 2011 Female FLX —r— -0.26 (-1.13, 1.95
Gemmel 2017 Female no stress —0T— -0.25(-1.31, 164
Ehrlich 2015 Stress cohort 1 —O— -0.24(-1.23,0. 176
Ehrlich 2015 Stress cohort 2 —_— 0.06 (-0.74,0.86)  2.07
Coleman 1999 Female —o— 0.18(-0.61,097)  2.09
Ehrlich 2015 No stress cohort 2 —r— 031(-051,1.13) 2,03
Rayen 2014 No stress — 043(-046,1.32)  1.92
Rayen 2014 Stress ——— 0.49 (-0.4,1.39) 191
Dos Santos 2016 ——— 0.55(-0.37,1.48) 1.86
Gemmel 2017 Female stress —_—— 231(0.52,4.11) 087
Svirsky 2016 Female —_——— 3.66(2.12,5.19) 1.08
Female - 0.18(-0.28,0.64) 25.06
Social behavior - Overall - -0.07 (-0.27,0.13) 100
T T T T T T T
-3 -2 -1 0 1 2 3 4
SSRI less pro-social SSRI more pro-social
o . .
D. Social behavior - SSRI exposure period ;.
Comparison SMD (95% Cl) (%)
Olivier 2011 SPL —— -0.89 (-2.02,0.24) 1.55
Ehrlich 2015 No stress cohort 1 —— -0.89(-1.93,0.16) 1.68
Ehrlich 2015 Stress cohort 1 —— -0.24(-1.23,0.74) 176
Singh 1998 —— -0.23(-1.2,0.74) 1.79
Ehrlich 2015 Stress cohort 2 —— 0.06 (-0.74, 0.86) 207
Olivier 2011 SEX —— 0.08(-0.81,0.96) 1.93
Coleman 1999 Female —ho— 0.18(-0.61,0.97) 2.09
Ehrlich 2015 No stress cohort 2 —ro— 0.31(-051,1.13) 203
Coleman 1999 Male o 0.88(0.04,1.71) 201
Cagiano 2008 00— 0.96 (0.02, 1.89) 1.84
Svirsky 2016 Male —_— 1.09 (0.14, 2.04) 1.81
Svirsky 2016 Female —_— 3.66(2.12,5.19) 1.08
Prenatal o 0.34(-0.16,0.84)  21.65
Kiryanova 2016 Stress —_—— 218
Kiryanova 2016 No stress —— 226
Gemmel 2017 Male no stress e 1.58
Gemmel 2017 Female no stress —O— 1.64
Gouvea 2008 —0— 1.75
Lisboa 2007 —— 211
Vieira 2013 —— -0.09 (-0.97,0.78) 1.94
Sprowles 2016 —&— -0.05(-0.61,0.52)  2.49
Sprowles 2017 CIT o 0.27 (-0.27,0.8) 256
Sprowles 2017 FLX <o 0.3(-0.24,0.84) 255
Kiryanova 2014 —— 0.34(-0.37,1.05) 223
Dos Santos 2016 —_.— 0.55(-0.37,1.48) 1.86
Gemmel 2017 Male stress B 0.57(-0.71,1.85) 135
Meyer 2018 — 0.82(0.22,1.41) 244
Gemmel 2017 Female stress R —— 231(0.52,4.11) 0.87
Pre-and postnatal - 0.03(-0.29,0.35) 29.82
Maciag 2006a — -144(-2.84,-0.03) 1.21
Rodriguez-Porcel 2011 Male FLX —_— -1.32(-2.2,-043) 1.93
Maciag 2006b —_——— -1.02(-2.39,034) 125
Sarkar2014a —— ,0.05) 1.76
Soga 2012 —— ,-0.17) 215
Harris 2012 10 mg/kg —_—— ,0.14) 1.65
Rodriguez-Porcel 2011 Female CIT —— ,-002)  1.97
Rodriguez-Porcel 2011 Male CIT —— ,0.04) 1.95
Maciag 2006¢ —0— -0.81(-1.64,0.02) 203
Rayen 2013 No stress —0— -0.73(-1.64,0.18)  1.88
Simpson 2011 Female —— ,001) 222
Simpson 2011 Male —— ,001) 222
Khatri 2014 Cohort 2 —0— -0.52(-1.09, 0.04) 25
Hansen 1997 30 mg/kg —_—— -0.51(-1.52,0.51) 1.72
Harris 2012 20 mg/kg —— ,0.59) 163
Rodriguez-Porcel 2011 Female FLX —r— -0.26 (-1.13,0.6) 1.95
Hansen 1997 5 mg/kg —_—— -0.23(-1.17,0.72) 1.83
Rayen 2013 Stress —_—— 0.07 (-0.8,0.95) 1.94
Khatri 2014 Cohort 1 —+0— 0.09(-0.25,0.42) 288
Harris 2012 5 mg/kg — 0.1(-091,1.1) 173
Hansen 1997 10 mg/kg —_— 0.32(-0.64,1.29) 1.8
Rayen 2014 No stress — 00— 0.43(-0.46, 1.32) 1.92
Rayen 2014 Stress ——— 0.49 (-0.4,1.39) 1.91
Hansen 1997 20 mg/kg —“—— 0.7 (-0.29, 1.69) 1.76
Yu2014 ——— 1.03(-0.11,2.17) 1.53
Ko 2014 —C— 2.54(1.13,3.95) 1.21
Postnatal - -0.32(-0.58,-0.05) 48.53
Social behavior - Overall - -0.07 (-0.27,0.13) 100
T T T T T T T
-3 -2 -1 0 1 2 3 4
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A. Learning and memory Weight
Comparison SMD (95% Cl) (%)
Rebello 2012 —_—— -1.26 (-2.12,-041) 191
Rebello 2014 —— -1.07 (-1.67,-0.47) 2.74
chrowes 2017 BIGR&iv preprintdgihittps://doi.org/10.110 g %1
Kiryanova 2016ﬂ éertmed by pEQJ—fEVIE‘W) is the aUthOr/tbl(ﬂ

Simpson 2011
Sprowles 2017 FLXRWM

051 (-1.35,033)

Hﬁ
Volodina 2014 —0— -0.5(-0.97,-0.03) 3.29
Sprowles 2016 MWM ——4 -043(-0.97,0.11)  2.99
Sprowles 2017 CIT MWM —0— -0.43(-0.94,0.08) 3.12
Schaefer 2013 10 mg/kg —0t— -0.42(-1.28,0.44) 1.9
Sarkar 2014a —— -0.4(-1.33,0.54) 171
Cagiano 2008 10 mg/kg —_—— -0.36(-1.76,1.05)  0.95
Sprowles 2017 FLX MWM —OT -0.27 (-0.78,0.25) 3.1
Ehrlich 2015 No stress cohort 2 —O— -0.19(-1.01,0.63)  2.01
Svirsky 2016 Male — -0.18(-1.05,0.7) 1.85
Meyer 2018 —0r— -0.17 (-0.75,0.4) 2385
Vorhees 1994 Female 1 mg/kg —0— -0.16 (-0.71,0.39)  2.94
Vorhees 1994 Female 5 mg/kg —— -0.14(-0.69,0.41) 294
Ishiwata 2005 No stress —— -0.13(-0.93,0.67)  2.06
Bairy 2007 Male 8 mg/kg —_—— -0.12(-1.33,1.08) 121
Vorhees 1994 Female 12 mg/kg —— -0.11(-0.64,0.42)  3.03
Kiryanova 2016 No stress —— -0.08(-0.74,0.59)  2.51
Sprowles 2017 FLX CWM —— -0.07 (-0.62,0.48)  2.95
Sprowles 2017 CIT CWM —— -0.04(-0.58, 0.5) 3
Ishiwata 2005 Stress —— -0.03(-0.83,0.77)  2.06
Sprowles 2016 CWM —— 0.08(-0.47,0.62)  2.97
Ehrlich 2015 No stress cohort 1 —_—— 0.08 (-0.9, 1.06) 1.61
McAllister 2012 —— 0.1(-0.58,0.79) 244
Bairy 2007 Female 8 mg/kg —_—f 0.1(-1.1,1.31) 121
Christensen 2000 Female —f— 0.12(-0.7,0.94) 2.01
Vorhees 1994 Male 1 mg/kg —0— 0.13(-0.42,0.68)  2.94
Ehrlich 2015 Stress cohort 2 —o— 0.2(-0.6,1.01) 2.06
Kiryanova 2014 —— 0.21(-0.49,0.9) 24
Vorhees 1994 Male 5 mg/kg —ao— 0.24(-031,079) 294
Christensen 2000 Male —io— 0.28(-0.54, 1.11) 2
Ehrlich 2015 Stress cohort 1 — 0.31(-0.68, 1.3) 159
Kroeze 2016 —— 0.34(-0.42,1.09) 22
Vorhees 1994 Male 12 mg/kg —0— 44(-0.1,0.97) 3.02
Ishikawa 2017 — 0.49 (-0.56, 1.54) 146
Kiryanova 2017b Stress ——— 0.65(-0.31,1.6) 1.66
Kiryanova 2017b No stress ——— 0.68(-0.27,1.64)  1.66
Olivier 2011 ———— 0.91(-0.02, 1.84) 1.72
Cagiano 2008 5 mg/kg —— 0.99 (-0.53,2.5) 0.84
Svirsky 2016 Female _—— 2.18(1.02,3.33) 1.28
Bairy 2007 Male 12 mg/kg —_— 2.27(0.64,3.91) 0.74
Bairy 2007 Female 12 mg/kg R — 2.44(0.75,4.13) 0.7
Learning and memory - Overall < -0.04(-0.2,0.11) 100
T T T T T T T
-3 -2 -1 0 1 2 3 4
SSRI'worse memory SSRI better memory
.
C. Learning and memory - Stress exposure
Comparison SMD (95% Cl)  Weight (%)
Rebello 2012 —_—— -1.26(-2.12,-0.41)  1.91
Rebello 2014 —— -1.07 (-1.67,-047) 274
Sprowles 2017 CIT RWM —— -0.85(-1.66,-0.04) 2.04
Schaefer 2013 15 mg/kg —— -0.79(-1.67,0.09)  1.84
Simpson 2011 —_—— -0.57 (-1.73,0.6) 1.26
Sprowles 2017 FLXRWM ——— -0.51(-1.35,033) 1.95
Volodina 2014 —o—] -0.5(-0.97,-0.03) 329
Sprowles 2016 MWM —0—r -043(-0.97,0.11)  2.99
Sprowles 2017 CIT MWM —0— -043(-0.94,0.08) 3.12
Schaefer 2013 10 mg/kg —_— -0.42(-1.28,0.44) 19
Sarkar 2014a — -0.4(-1.33,0.54) 171
Cagiano 2008 10 mg/kg —_—— -0.36(-1.76,1.05)  0.95
Sprowles 2017 FLX MWM —— -0.27 (-0.78, 0.25) 31
Ehrlich 2015 No stress cohort 2 —Or— -0.19(-1.01,0.63) 2,01
Svirsky 2016 Male —_—— -0.18(-1.05,0.7) 1.85
Meyer 2018 —— -0.17 (-0.75,0.4) 285
Vorhees 1994 Female 1 mg/kg —or— -0.16 (-0.71,0.39)  2.94
Vorhees 1994 Female 5 mg/kg —— -0.14(-0.69,0.41) 2,94
Ishiwata 2005 No stress —— -0.13(-0.93,0.67) 2.06
Bairy 2007 Male 8 mg/kg —_—— -0.12(-1.33,1.08)  1.21
Vorhees 1994 Female 12 mg/kg —o— -0.11(-0.64,042)  3.03
Kiryanova 2016 No stress —— -0.08(-0.74,0.59) 251
Sprowles 2017 FLX CWM —— -0.07 (-0.62,0.48)  2.95
Sprowles 2017 CIT CWM —— -0.04 (-0.58,0.5) 3
Sprowles 2016 CWM —— 0.08(-0.47,0.62)  2.97
Ehrlich 2015 No stress cohort 1 —— 0.08 (-0.9, 1.06) 1.61
McAllister 2012 —— 0.1(-0.58,0.79) 244
Bairy 2007 Female 8 mg/kg —— 0.1(-1.1,1.31) 121
Christensen 2000 Female — 0.12(-0.7,0.94) 201
Vorhees 1994 Male 1 mg/kg —o— 0.13(-0.42,068)  2.94
Kiryanova 2014 —ro— 0.21(-0.49,0.9) 24
Vorhees 1994 Male 5 mg/kg —4o— 0.24(-031,079)  2.94
Christensen 2000 Male —io— 0.28(-0.54,1.11) 2
Kroeze 2016 —— 0.34(-0.42, 1.09) 22
Vorhees 1994 Male 12 mg/kg —o— 0.44(-0.1,0.97) 3.02
Ishikawa 2017 —r—— 0.49(-0.56,1.54)  1.46
Kiryanova 2017b No stress —_—— 0.68(-0.27,1.64)  1.66
Olivier 2011 ———— 0.91(-0.02, 1.84) 1.72
Cagiano 2008 5 mg/kg —_— 0.99 (-0.53,2.5) 0.84
Svirsky 2016 Female e 2.18(1.02,3.33) 128
Bairy 2007 Male 12 mg/kg —_—— 2.27(0.64,3.91) 0.74
Bairy 2007 Female 12 mg/kg . — 244 (0.75,4.13) 0.7
No stress <+ -0.05 (-0.22,0.11) 90.24
Kiryanova 2016 Stress —0— -0.61(-1.31,0.09) 238
Ishiwata 2005 Stress 2,06
Ehrlich 2015 Stress cohort 2 i 2.06
Ehrlich 2015 Stress cohort 1 1 0.31(-0.68,1.3) 159
Kiryanova 2017b Stress U 0.65 (-0.31, 1.6) 1.66
Stress . 0.03(:0.4,046) 976
Learning and memory - Overall : -0.04(-0.2,0.11) 100
T T f T T T T
-3 -2 -1 0 1 2 3 4

SSRI worse memory

SSRI better memory

B. Learning and memory - Sex

Weight
Comparison SMD (95% Cl) (%)
Rebello 2012 + -1.26(-212,-041) 191
Schaefer 2013 15 mg/kg -0.79(-1.67,0.09) 1.84

fefiarcense.

Ishiwata 2005 No stress

Bairy 2007 Male 8 mg/kg
Kiryanova 2016 No stress
Ishiwata 2005 Stress

Vorhees 1994 Male 1 mg/kg
Kiryanova 2014

Vorhees 1994 Male 5 mg/kg
Christensen 2000 Male

Kroeze 2016

Vorhees 1994 Male 12 mg/kg
Ishikawa 2017

Olivier 2011

Cagiano 2008 5 mg/kg

Bairy 2007 Male 12 mg/kg
Male

Rebello 2014

Sprowles 2017 CIT RWM
Simpson 2011

Sprowles 2017 FLXRWM
Volodina 2014

Sprowles 2016 MWM
Sprowles 2017 CIT MWM
Sprowles 2017 FLX MWM
Meyer 2018

Sprowles 2017 FLX CWM
Sprowles 2017 CIT CWM
Sprowles 2016 CWM
Mixed-sex

Ehrlich 2015 No stress cohort 2
Vorhees 1994 Female 1 mg/kg
Vorhees 1994 Female 5 mg/kg
Vorhees 1994 Female 12 mg/kg
Ehrlich 2015 No stress cohort 1
McAllister 2012

Bairy 2007 Female 8 mg/kg
Christensen 2000 Female
Ehrlich 2015 Stress cohort 2
Ehrlich 2015 Stress cohort 1
Kiryanova 2017b Stress
Kiryanova 2017b No stress
Svirsky 2016 Female

Bairy 2007 Female 12 mg/kg
Female

Learning and memory - Overall
T
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76,1.05)
-1.05,0.7)
93,0.67)
-0.12(-1.33,1.08)
-0.08 (-0.74,0.59)
-0.03 (-0.83,0.77)
0.13 (-0.42,0.68)
0.21(-0.49,0.9)
0.24(-0.31,0.79)
0.28(-0.54,1.11)
0.34(-0.42,1.09)
0.44(-0.1,0.97)
0.49 (-0.56, 1.54)
0.91(-0.02,1.84)
0.99 (-0.53,2.5)
2.27 (0.64,3.91)
0.02 (-0.22, 0.26)
-1.07 (-1.67,-0.47)
-0.85 (-1.66,-0.04)
-0.57 (-1.73,0.6)
-0.51(-1.35,0.33)
-0.5(-0.97,-0.03)
-0.43(-0.97,0.11)
-0.43 (-0.94,0.08)
-0.27 (-0.78,0.25)
-0.17 (:0.75,0.4)
-0.07 (-0.62, 0.48)
-0.04(-0.58,0.5)
0.08 (-0.47,0.62)

older for this preprintpubichiwag
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0.95
1.85
2,06
1.21
251
206
294
24
294
2
22
3.02
1.46
172
0.84
0.74
40.63
274
204
1.26
1.95
329
299
312
31
285
295
3
297

-0.36 (-0.54,-0.17)32.25

-0.19 (-1.01,0.63)
-0.16 (-0.71,0.39)
-0.14 (-0.69, 0.41)
0.11(-0.64,0.42)
0.08 (-0.9, 1.06)
0.1(-058,0.79)
0.1(-1.1,131)
0.12(-0.7,0.94)
0.2(-06,1.01)
031(-0.68,1.3)
0.65(-0.31,1.6)
0.68 (-0.27, 1.64)
2.18(1.02,333)
2.44(0.75,4.13)
0.26 (-0.05, 0.57)
-0.04(-0.2,0.11)

201
294
294
3.03
1.61
244
121
201
2.06
1.59
1.66
1.66
1.28
0.7
2713
100

-3

SSRI worse memory SSRI better memory

D. Learning and memory - SSRI exposure period

Comparison SMD (95% Cl)  Weight (%)
Cagiano 2008 10 mg/kg —_—— -0.36(-1.76,1.05)  0.95
Ehrlich 2015 No stress cohort 2 —— 201
Svirsky 2016 Male —— 1.85
Vorhees 1994 Female 1 mg/kg —— -0.16 (-0.. 71 0 39) 294
Vorhees 1994 Female 5 mg/kg —— -0.14(-0.69,041)  2.94
Bairy 2007 Male 8 mg/kg —_—— -0.12(-1.33,1.08) 1.21
Vorhees 1994 Female 12 mg/kg —— -0.11(-0.64,042)  3.03
Ehrlich 2015 No stress cohort 1 —— 0.08 (-0.9, 1.06) 161
Bairy 2007 Female 8 mg/kg —_—— 0.1(-1.1,1.31) 121
Christensen 2000 Female — 0.12(-0.7,0.94) 201
Vorhees 1994 Male 1 mg/kg —o— 0.13(-0.42,0.68) 294
Ehrlich 2015 Stress cohort 2 —o— 0.2(-0.6,1.01) 206
Vorhees 1994 Male 5 mg/kg —o— 0.24(-0.31,0.79) 294
Christensen 2000 Male —— 0.28 (-0.54,1.11) 2
Ehrlich 2015 Stress cohort 1 —— 0.31(-0.68,1.3) 1.59
Vorhees 1994 Male 12 mg/kg —0— 044 (-0.1,0.97) 3.02
Cagiano 2008 5 mg/kg —_——— 0.99 (-0.53,2.5) 0.84
Svirsky 2016 Female —_— 2.18(1.02,3.33) 1.28
Bairy 2007 Male 12 mg/kg —_— 2.27(0.64,3.91) 0.74
Bairy 2007 Female 12 mg/kg B —— 244(0.75,4.13) 07
Prenatal > 0.23(-0.01,0.48) 37.84
Sprowles 2017 CIT RWM —— -0.85(-1.66,-0.04)  2.04
Kiryanova 2016 Stress —0— -0.61(-1.31,0.09) 238
Sprowles 2017 FLXRWM ——— -0.51(-1.35,0.33) 1.95
Sprowles 2016 MWM —0— -0.43(-0.97,0.11)  2.99
Sprowles 2017 CIT MWM —0— -0.43(-0.94,0.08)  3.12
Sprowles 2017 FLX MWM —O4— 31
Meyer 2018 —— 2.85
Kiryanova 2016 No stress —_—— -0.08(-0.74,0.59)  2.51
Sprowles 2017 FLX CWM —— -0.07 (-0.62,0.48)  2.95
Sprowles 2017 CIT CWM —— -0.04 (-0.58, 0.5) 3
Sprowles 2016 CWM —— 0.08 (-0.47,0.62) 297
McAllister 2012 —— 0.1(-0.58,0.79) 244
Kiryanova 2014 —iro— 0.21(-0.49,0.9) 24
Kroeze 2016 —— 0.34(-0.42,1.09) 22
Kiryanova 2017b Stress ——— 0.65 (-0.31, 1.6) 1.66
Kiryanova 2017b No stress O 0.68 (-0.27, 1.64) 1.66
Olivier 2011 —O—— 0.91(-0.02,1.84) 172
Pre-and postnatal - -0.09 (-0.28,0.09) 41.93
Rebello 2012 —_— -1.26(-2.12,-041) 191
Rebello 2014 —— -1.07 (-167,-047) 274
Schaefer 2013 15 mg/kg —— 1.84
Simpson 2011 —_——— 1.26
Volodina 2014 —0— -0.5(-0.97, 003J 329
Schaefer 2013 10 mg/kg ——— -0.42(-1.28,0.44) 19
Sarkar 2014a —0—— -0.4(-1.33,0.54) 171
Ishiwata 2005 No stress —— 2.06
Ishiwata 2005 Stress —— 206
Ishikawa 2017 — 00— 049(055 1 54J 1.46
Postnatal - -0.52(-0.81,-0.22) 20.23
Learning and memory - Overall < -0.04 .11) 100

SSRI'worse memory SSRI better memory
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A. Ingestive and reward

B. Ingestive and reward - Sex

Weight Weight
Comparison SMD (95%Cl) (%) Comparison SMD (95% CI) (%)
Galindo 2015 _— -2.76 (-4.05,-1.46) 325 Galindo 2015 —_—— 276 (-4.05,-146) 3.25
Popa 2008 [ 2163 (-2.43,-0.83) 465 Christensen 2000 Male R L n -045(-1.28,038) 455
Christensen 2000 Male | . . . oy | 1ol -045(-1.28,0.38) 455 Salari 2016 No stress . NPT . . -031(13,068) 408
salari 2016 Nostress ~ DIORXIV preprint doi: hitpsy/doi.org/10.1101/868265; tisugksionposte @e@(ﬁmmw@;zzom. The copyright h sr-this preprint (which wagesoss a1
) s . . Tva : L . . 1,1 .
Auitsur 2015 Female cohqg certified by peer review)is-the author/funder, whwhagl ranted biokXIV Alisense:to display the preprint in . Itis made availablg; oes, 120 30
vitsur ale cohor jﬁ 9 - + B i _— 0.18(-0.87,1.24) 39
Christensen 2000 Female — Under a@(@ al G)N(’?SN D %g&%watMM| I|Cense. —— 0.32(-0.34,0.97) 5.09
da Silva 2014 0.14(-1,1.27) 3.67 Ishikawa 2017 — o 0.39(-0.37,1.15) 476
Avitsur 2017 Male adult —_— 0.17(-0.88, 1.22) 39 Hilakivi 1987¢ 0 1.01(-0.05,2.07) 387
Avitsur 2017 Male young PR V* SR 0.18 (-0.87, 1.24) 39 Avitsur 2015 Male cohort 1 ——— 1.09(0.02,2.16) 384
Olivier 2011 — 027(-073,1.26)  4.06 Kummet 2012 Male —_—— 1.25(039,2.1) 4.48
da Silva 2015 —— 0.32(-0.34,097)  5.09 Hllak]vn 1987a 1.29(0.22,237) 3.83
. Salari 2016 Stress e —— 2.34(0.98, 3.69) 3.12
Ishikawa 2017 — o 039(-037,1.15) 476 -— 034
/ .34(-0.16,0.83) 56.44
Forcelli 2008 CSA —t— 046 (-0.53,1.46)  4.05 Forcelli 2008 CSA P P — 046 (-0.53,146) 405
Kummet 2012 Female To— 048(-0.08,1.04) 537 Forcelli 2008 CPP (I — 0.7 (0.03,137) 5.05
Avitsur 2017 Female adult 0.55(-0.53,1.62)  3.83 Mixed-sex D — 0.63(0.07, 1.18) 9.1
Avitsur 2017 Female young 0.56(-0.52,1.64)  3.83 Popa 2008 —— -1.63(-243,-0.83)  4.65
Avitsur 2015 Female cohort 1 B B 0.57(-0.43,1.58)  4.03 Avitsur 2015 Female cohort 2 —_—— -0.14(-1.12,0.84) 4.1
Forcelli 2008 CPP D 0.7 (0.03,1.37) 5.05 Christensen 2000 Female —_—p 0.04(-077,0.86) 459
Hilakivi 1987¢ 1010005207 387 Qvier2i1 — 027(073,1.26) 406
" ummet 2012 Female TTo— 0.48 (-0.08, 1.04) 537
/thsur 2021051 ;v\&lelcohort ! :gg (ggg g‘}s) 384 Avitsur 2017 Female adult — 0.55(-053,1.62)  3.83
ummet ale (0.39,2.1) 448 Avitsur 2017 Female young — e 056(-052,164) 383
Hilakivi 1987a S — 129(022,237) 383 Avitsur 2015 Female cohort 1 R — 057(0.43,158) 403
Salari 2016 Stress —— 2.34(0.98, 3.69) 3.12 Female —— 0.06 (-0.49,0.62) 34.45
Ingestive - Overall - 0.27 (-0.07,0.6) 100 Ingestive - Overall - 0.27(-0.07,0.6) 100
T T T T T T T T T T T T T T T T
-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4
SSRI less reward-seeking SSRI more reward-seeking SSRI less reward-seeking SSRI more reward-seeking
C. Ingestive and reward - Stress exposure wegnt  D. Ingestive and reward - SSRI exposure period Weight
Comparison SMD (95% Cl) (%) Comparison SMD (95% Cl) (%)
Galindo 2015 —_—— -2.76 (-4.05,-1.46)  3.25 Christensen 2000 Male : -045(-1.28,0.38) 455
Popa 2008 _—— -1.63(-243,-0.83) 465 Avitsur 2015 Female cohort 2 + -0.14(-1.12,0.84) 4.1
Christensen 2000 Male —— 045(-128,0.38) 455 Avitsur 2015 Male cohort 2 T 0(-0.98,098) 41
Salari 2016 No stress —_— -0.31(-1.3,0.68) 4.08 Christensen 2000 Female T 0.04(-0.77,0.86) 459
Avitsur 2015 Female cohort 2 —_—— 0.14(-1.12,084) 41 Avitsur 2017 Male adult — T 0.17(-:088,1.22) 39
Avitsur 2015 Male cohort 2 — 0(-0.98,0.98) 41 Avitsur 2017 Male young — 018(-:087,124) 39
Christensen 2000 Female j:% 004(-0.77,086) 459 Olivier 2011 — T 0.27(:073,1.26) 406
da Silva 2014 0.14(-1,127) 367 Avitsur 2017 Female adult R e 0.55(-0.53,1.62) 383
Olivier 2011 [ 4 027 (-0.73,1.26) 206 Avitsur 2017 Female young —_— 0.56 (-0.52, 1.64) 383
daSilva 2015 15 032 (-0.34,0.97) 500 Av]tsur 2015 FeTa\e thon 1 —_— 0.57 (-0.43,1.58) 4.03
Ishikawa 2017 o 039(:037,1.15) 476 /;::;:‘razlms Male cohort 1 :ﬁ (1’-29( ‘,‘,"35’ g-‘s‘;" Aj;‘;
Forcelli 2008 C5A e 046(0.53,1.46) 405 Salari 2016 No stress B 031(13,068) 408
Kummet 2012 Female TTo— 0.48(-0.08, 1.04) 537 "
! Forcelli 2008 CSA — 046(-0.53,146) 405
Avitsur 2015 Female cohort 1 —_— 0.57 (-0.43,1.58) 4.03 "
" Forcelli 2008 CPP o 0.7 (0.03,1.37) 5.05
Forcelli 2008 CPP ——— 0.7(0.03,1.37) 5.05 i
Yl Salari 2016 Stress B —— 2.34(0.98, 3.69) 3.12
Hilakivi 1987¢ 1.01(-0.05,207) 387 5 ¥
N Pre-and postnatal 0.71(-0.16,1.58) 163
Avitsur 2015 Male cohort 1 1.09 (0.02, 2.16) 3.84 Galindo 2015 P — 276(-4.05,-1.46) 325
Kgmmgl 2012 Male 1.25(0.39,2.1) 448 Popa 2008 [ 163(-2.43,-0.83) 465
Hilakivi 1987a 1.29(0.22,2.37) 3.83 da Silva 2014 0.14(-1,1.27) 367
No stress 0.17(:0.21,055)  81.43 dasSilva 2015 —fo— 032(:034,097) 509
Avitsur 2017 Male adult 0t 0.17 (-0.88,1.22) 39 Ishikawa 2017 o 039(037,115) 476
Avitsur 2017 Male young — T 0.18(-0.87,1.24) 39 Kummet 2012 Female o 0.48 (-0.08, 1.04) 537
Avitsur 2017 Female adult 0.55 (-0.53, 1.62) 383 Hilakivi 1987¢ 00— 1.01(-0.05,2.07) 3.87
Avitsur 2017 Female young 0.56 (-0.52, 1.64) 383 Kummet 2012 Male —_— 1.25(0.39,2.1) 448
Salari 2016 Stress B — 2.34(0.98,3.69) 312 Hilakivi 1987a O 1.29(0.22,2.37) 3.83
Stress 0.68 (0, 1.36) 18.57 Postnatal 0.09(-0.64,0.82) 38.97
Ingestive - Overall j 0.27(-0.07,0.6) 100 Ingestive - Overall 0.27(-0.07,0.6) 100
T T T T T T T T T T T T T T T T
-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4

SSRI less reward-seeking SSRI more reward-seeking

SSRI less reward-seeking SSRI more reward-seeking
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A. Motoric behavior

wegn  B. Motoric behavior - Sex

Weight
Comparison SMD (95% Cl) (%) Comparison SMD (95% Cl) (%)
Lee 2012 e -1.64(-2.49,-0.78) 496 Lee 2012 —_— 164(-249,-078)  4.96
Bairy 2007 Male 8 mg/kg -0.98(-227,031) 276 Bairy 2007 Male 8 mg/kg/ . i . 098 2'2-2% 031) 2272
Capello 2011 Vale s mloRXiv preprint doi:https:/fdoi-org/10.1101/868265; this version este&ﬁé’gﬁ%ﬁﬁ‘ﬁﬁf"@ '9019. The copyright pider for this preprint (which wiegs! o
m L . .
el s Y8t certified by peer regge w) is the author/funder, whd}ia hted bioRxiveasligense to display the preprintin-perpetuity. It is made availablet 522
Christensen 2000 Female A under aGC-BYANC-ND 4P Ratibrial lisgnse. o141 246
Capello 2011 Female 8 mg/kg —_— -0.31(-1.62,1.01)  2.68 Kiryanova 2014 -0.03 ( 6.24
Christensen 2000 Male *O:f— -0.29(-1.11,0.53)  5.22 Schaefer 201315 mg/kg 0(-0.85, 0. 85] 5.03
Schaefer 2013 10 mg/kg —r -02(-105,065 501 '%‘c‘ﬂrly 2007 Male 12 mg/kg 24321(? (7:4340111;) 4‘1 ;;
- — -0.14 (-1.53,1. ’ 2o ULl A
Capello 2011 Male 11-12 mg/kg > 0.14(-1.53,1.24) 246 Sprowles 2017 CIT 014(043,015) 1122
Sprowles 2017 CIT —T -0.14(-043,0.15)  11.22 Sprowles 2016 0.07(-046,031) 1002
Sprowles 2016 — -0.07 (-0.46,031)  10.02 Sprowles 2017 FLX 001(:028,031) 1116
Kiryanova 2014 R -0.03(-0.74,0.67)  6.24 Grimm 1987 032 (-0.66, 1.31) 411
Schaefer 2013 15 mg/kg E— 0(-0.85,0.85) 5.03 Mixed-sex -0.05(-0.23,0.12) 36.51
Sprowles 2017 FLX — 0.01(-0.28,031) 11.16 Bairy 2007 Female 8 mg/kg 2,96
Capello 2011 Female 11-12 mg/kg 0.14(-1.25,1.53) 246 Christensen 2000 Female 5.18
ol o el e
McAllister 2012 H o 047(-023,116) 635 NicAllster 2012 9 D 047(:023,116) 635
Bairy 2007 Female 12 mg/kg - 192(04,3.44) 211 Bairy 2007 Female 12 mg/kg — 1.92(04,3.44) 21
Bairy 2007 Male 12 mg/kg ——o———  242(074,411) 1.77 Female 0.13(-0.49,0.75)  21.74
Motoric- Overall - -0.12(-0.36,0.12) 100 Motoric - Overall - -0.12(-0.36,0.12) 100
T T T T
-2 0 4 -2 0 2
SSRI less skilled SSRI more skilled SSRI less skilled SSRI more skilled
C. Motoric behavior - SSRI exposure period Weight
Comparison SMD (95% Cl) (%)
Bairy 2007 Male 8 mg/kg -0.98(-2.27,0.31) 276
Capello 2011 Male 8 mg/kg -0.61(-195,073) 26
Bairy 2007 Female 8 mg/kg -0.59 (-1.83,0.64) 296
Christensen 2000 Female —0— -0.41(-124,042) 5.18
Capello 2011 Female 8 mg/kg -031(-162,1.01) 268
Christensen 2000 Male —OH -0.29(-1.11,0.53) 522
Capello 2011 Male 11-12 mg/kg q -0.14(-1.53,1.24) 246
Capello 2011 Female 11-12 mg/kg 0.14(-1.25,1.53) 246
Grimm 1987 032(-0.66,1.31) 41
Bairy 2007 Female 12 mg/kg —_— 1.92(0.4,3.44) an
Bairy 2007 Male 12 mg/kg R —— 242(0.74,4.11) 177
Prenatal 0.02(-0.49,0.53)  34.31
Kroeze 2016 —0—H -0.53(-13,023) 571
Sprowles 2017 CIT —O -0.14 (-0.43,0.15) 1.2
Sprowles 2016 — -0.07 (-0.46,031)  10.02
Kiryanova 2014 — -0.03 (-0.74,0.67) 624
Sprowles 2017 FLX — 0.01(-0.28,031) 1116
McAllister 2012 - 047 (-0.23,1.16) 635
Pre-and postnatal - -0.06 (-0.22,0.11)  50.69
Lee 2012 —_— -164(-249,-078) 496
Schaefer 2013 10 mg/kg . 0.2 (-1.05,0.65) 5.01
Schaefer 2013 15 mg/kg — 0(-0.85,0.85) 5.03
Postnatal — -0.61(-1.62, 0.4) 15
Motoric - Overall - -0.12(-0.36,0.12) 100
T T
-2 0 4

SSRI less skilled SSRI more skilled
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A. Sensory processing

Weight

B. Sensory processing - Sex Weight

Comparison SMD (95% Cl) (%) Comparison SMD (95% Cl) (%)
Lee 2009 _— -2.38(-34,-1.35) 472 Zhou 2015 Male R -167(-257,-0.77) 532
Zhou 2015 Male _————— -1.67(-257,-0.77) 532 Ko2014 - -141(:254,-0.28) 425
Ko 2014 e N 141 (-2.54,-028) 425 Vartazarmian 2005 Male —% 0.1(-0.94,0.74) 564
Nagano 2017 FLX 219 006 4.28 Kiryanova 2014 0.07 (-0.62,0.77) 6.46
Kiryanova 2017b No sBORXiV preprint doi: https://dai,ofg/10 1101/868265,_&@‘@ @'daostecmgéé‘émber 6, 2019. The copyright holder forthis] ich T
fatioois - not certified by peer review) is-the author/funder, whohas. Fa)aneed bioRix@ license to displ erpetulty. |tis made availa @139 a7
prowles e -0.52(:085,-0.19) 852
e e el under SECXBYINGIND 455 tional license. s il B A
Nagano 2017 ESC 032(142, 0.75) 438 gg:gmzi ggl? ar T D1 Los7 046) 72
Kiryanova 2017b Stress -0.15(-1.07,0.78)  5.19 MivedSex e 352
Sprowles 2016 —_—— -0.11 (-0.67, 0.46) 7.2 Nagano 2017 FLX 428
Vartazarmian 2005 Male -0.1(-0.94,0.74) 5.64 Kiryanova 2017b No stress ( 5.06
Sprowles 2017 CIT Y 0.02 (-0.52,0.55) 7.42 ﬁhou Zngr;?sac\e (- 622
Kiryanova 2014 0.07 (-0.62, 0.77) 6.46 \agano 031( 1 42 075) 438
M();Allisterzmz R Y 0.38(-031,1 06; 6.48 Kiryanova 2017b Stress -0.15(-1.07,078) 519
K 2016 0.63(:0.14. 1. 03 McAllister 2012 —_— 038(-031,1.06) 648
o .63 (-0.14, 1. X h
roeze 201 (0.14,1.4) 6 Vartazarmian 2005 Female 1 069(-0.18,1.56) 548
Vartazarmian 2005 Female —_—— 0.69 (-0.18,1.56)  5.48 Female -0.13(-0.56,029)  37.1
Sensory processing - Overall = -0.37 (-0.69, -0.06) 100 Sensory processing - Overall == -0.37 (-0.69,-0.06) 100
T T T T T T
-4 -2 0 2 -4 -2 0 2
SSRI less efficient SSRI more efficient SSRl less efficient SSRI more efficient
. . .
C. Sensory processing - Stress exposure wegt  D. Sensory processing - SSRI exposure period Weight
Comparison SMD (95% CI) (%) Comparison SMD (95% Cl) (%)
Lee 2009 _—— ' -238(-34,-135) 472 Vartazarmian 2005 Male -0.1(-0.94,0.74) 5.64
Zhou 2015 Male _— \ -1.67(-2.57,-0.77) 532 Vartazarmian 2005 Female —1———— 0.69 (-0.18, 1.56) 548
Ko 2014 _—— -141(-254,-028) 425 Prenatal 0.29(-0.49,1.07) 11.12
Nagano 2017 FLX -1.07(-219,006) 428 Kiryanova 2017b No stress -0.62(-157,033) 506
Kiryanova 2017b No stress 062(-157,033) 506 Sprowles 2017 FLX —t— 0.52(-106,003)  7.33
Khatri 2014 —ot -052(-085,-0.19) 852 ngg&%‘gﬁgb Stress o EAZ; g-:i; sl
Sprowles 2017 FLX —0t— -0.52 (-1.06, 0.03) 7.33 — 011 {-0.67, 0. -
Zhou 2015 Female 033(107,04) 622 iﬁ;‘;"r“/llf\fazzo(; 174C'T N 002 E-g-ziv g??: 4
Nagano 2017 ESC 032(142,078) 438 ! 070062, 0. -
—_— g y
Sprowles 2016 ——— 0.11(:067,046) 72 KMrf)/:g:‘zeorfsm 2 _ 038031100 648
Vartazarmian 2005 Male 0.1(094,074) 564 preSFApoRTEE] - : f’:g;&‘ 3\13)23) s
Sprowles 2017 CIT —_— 0.02 (-0.52, 0.55) 742 Lee 2009 o 238 i 34,-13 4‘72
Kiryanova 2014 0.07 (-0.62,0.77) 6.46 Zhou 2015 Male o Ryon y 532
McAllister 2012 —_— 038(-031,1.06) 648 Ko 2014 o P .41 (254 . e
Kroeze 2016 .- 0.63(-0.14,1.4) 6.03 Nagano 2017 FLX 107 (-219,006) 428
Vartazarmian 2005 Female B — 0.69 (-0.18, 1.56) 5.48 Khatri 2014 — 1052(:0.85,-0.19) 852
No stress -0.39(-0.72,-0.05) 94.81 Zhou 2015 Female 033(107,04) 622
Kiryanova 2017b Stress -0.15(-1.07,0.78) 5.19 Nagano 2017 ESC -0.32(-142,078) 438
Stress - -0.15(-1.07,0.78)  5.19 Postnatal —— -1.04(-1.59,-0.48) 37.71
Sensory processing - Overall ——— -0.37 (-0.69, -0.06) 100 Sensory processing - Overall ———— -0.37 (-0.69,-0.06) 100
T T T T T T
-4 -2 0 2 -4 -2 0 2

SSRI less efficient SSRI more efficient

SSRI less efficient SSRI more efficient
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A. Reflex and pain Weight B. Reﬂex and pain - Sex Weight

. 0, 0/ o
Comparison bioRXxiv prnprl t doi: hftr\c /ldoi. nrn/1 0.1101/868265: B 1% cop S chw MD (95%Ch (%)
Lee 2 35 -2.55,-0.15, .
4 not d by peer review) is the author/funder, whé Ha% grahted bioRKi Al isplay the repnnt in perpetwty Itis made availablg, (1551 o
Vartazarmian 2005 Female  ——o—— under 2ECBYNGAND 4.9igrational license—%; Dm0 o8
Vartazarmian 2005 Male —_—t -1.01(-1.91,-0.11) Coleman 1999 026 :105 6_5)3) 727
Glazova 2014 —0 -0.59(-1.11,-0.06) 8-17 Knaepen 2013 Stress 016(1.14,08) 657
Ishikawa 2017 —0 -0.54(-1.49,041)  6.69 Bairy 2007 Male 8 mg/kg - -005(-1.25,1.15) 579
Kroeze 2016 —or— 0.44(-12,032) 739 Lisboa 2007 T 0(-08,08) 724
Coleman 1999 -0.26 (-1.05,0.53)  7.27 Knaepen 2013 No stress L 0.02(-0.96, 1) 6.58
Bairy 2007 Female 8 mg/kg -021(-142,099) 577 Baity 2007 Male 12 mg/kg - L e
Knaepen 2013 Stress -0.16(-1.14,0.82)  6.57 Lee 2009 o ' 207(304,-111) 663
Bairy 2007 Male 8 mg/kg -0.05(-1.25,1.15)  5.79 Glazova 2014 —o—1| -059(-1.11,-0.06)  8.17
Lisboa 2007 0(-0.8,0.8) 7.24 Grimm 1987 L o 052 (0.04,1.01) 831
Knaepen 2013 No stress 0.02(-0.96, 1) 6.58 \hllli);ed-sex oS F o, H_r‘,— -0.65(-1.91,062)  23.11

i artazarmian emale -1.05(-1.96,-0.15 6.85
Grl_mm 1987 0.52(0.04,1.01) 831 Bairy 2007 Female 8 mg/kg —— -0.21 :4.42,0.99)) 5.77
Bairy 2007 Male 12 mg/kg 506(231,7.81) 228 Bairy 2007 Female 12 mg/kg v 606 (287 625 181
Bairy 2007 Female 12 mg/kg 6.06(2.87,9.25  1.81 Female e e —— 1(151,3.5) 14.43
Reflex and pain - Overall -0.25(-0.73,0.23) 100 Reflex and pain - Overall - -0.25(-0.73,023) 100

T T T T T T T T T T T T T T T T T T T T
2 2 3 4 5 6 7 8 9 2 1 0 1 2 3 4 5 6 7 8 9
SSRI slower response SSRI faster response SSRI slower response SSRI faster response

C. Reflex and pain - Stress exposure wegt  D. Reflex and pain - SSRI exposure period Weight

Comparison SMD (95% Cl) (%) Comparison SMD (95% Cl) (%)
Lee 2009 —_—— -2.07(-3.04,-1.11) 663 Vartazarmian 2005 Female —— -1.05(-1.96,-0.15)  6.85
Toffoli 2014 -1.35(-2.55,-0.15)  5.78 Vartazarmian 2005 Male — -1.01(-191,-0.11)  6.87
Vartazarmian 2005 Female -1.05(-1.96,-0.15)  6.85 Coleman 1999 —— -026(-1.05,053) 727
Vartazarmian 2005 Male 1.01(191,-011) 687 Bairy 2007 Female 8 mg/kg — -021(142,09) 577
Glazova 2014 059 (1.11,-006) 817 Bairy 2007 Male 8 mg/kg — -005(-1.25,1.15) 579
Ishikawa 2017 0.54(1.49,041)  6.69 Grimm 1987 —o— 0520004100 831
Kroeze 2016 044 (-1.2,032) 739 Bairy 2007 Male 12 mg/kg 5.06 (2.31,7.81) 228
Coleman 1999 0.26(-105,053) 727 [B’alry 20(]]7 Female 12 mg/kg 6.06 (2.87,9.25) 181
Bairy 2007 Female 8 mg/kg 021(-142,099) 577 jenata 037(-053,1.28)  44.94
Bai Toffoli 2014 —_—— -135(-255,-0.15) 578

airy 2007 Male 8 mg/kg -0.05(-1.25,1.15) 579 Kroeze 2016 o 739
Lisboa 2007 0(-038,0.8) 724 Lisboa 2007 ) 724
Knaepen 2013 No stress 0.02(-0.96, 1) 658 Pre-and postnatal zinl
Grimm 1987 0.52(0.04,1.01) 831 Lee 2009 o 663
Bairy 2007 Male 12 mg/kg 5.06(2.31,7.81) 228 Glazova 2014 — ot 059(-111.-006) 817
Bairy 2007 Female 12 mg/kg 6.06 (2.87,9.25) 1.81 Ishikawa 2017 D N - 054(-149,041) 669
No stress -0.25(-0.76,0.27) 93.43 Knaepen 2013 Stress — -0.16(-1.14,0.82) 657
Knaepen 2013 Stress -0.16 (-1.14, 0.82) 6.57 Knaepen 2013 No stress — 0.02 (- 6.58
Stress -0.16(-1.14,0.82)  6.57 Postnatal e 067 (-1.3,-0. 34.64
Reflex and pain - Overall ——— -0.25(-0.73,0.23) 100 Reflex and pain - Overall — -0.25(-0.73,0.23) 100

T T T T T T T T T T T T T T T T T T T T T T T
-2 -1 0 1 2 3 4 5 6 7 8 9 -2 1 0 1 2 3 4 5 6 7 8 9

SSRI slower response SSRI faster response SSRI slower response SSRI faster response
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A. Activity and exploration B. Anxiety
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E. Learning and memory

F. Ingestive and reward behavior
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