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Effects of maternal stress and/or anxiety interventions in the 
first 1000 days:Systematic review of reviews
Karen Matvienko-Sikara, Sarah Redsellb and Caragh Flannerya

aSchool of Public Health, University College Cork, Cork, Ireland; bSchool of Health Sciences, University of 
Nottingham, Nottingham, UK

ABSTRACT
Objective: Effective interventions are needed to mitigate effects of 
stress and anxiety from conception and up to two years postpartum 
(the first 1000 days), but it is unclear what works, for what popula-
tions and at what time points. This review aimed to synthesise 
evidence from existing reviews of the effects of stress and anxiety 
interventions.
Methods: A systematic review of systematic reviews was con-
ducted. PsycINFO, CINAHL, MEDLINE and the Cochrane databases 
were searched (inception to January 2020). Reviews were eligible if 
they examined effects of interventions during the first 1000 days on 
women’s stress and/or anxiety. Extracted data were narratively 
synthesised. Review quality was assessed using existing recommen-
dations including the AMSTAR tool .
Results: Thirty-four reviews were eligible for inclusion; 21 demon-
strated high methodological quality. Cognitive behavioural therapy 
demonstrates some beneficial effects for anxiety across the first 
1000 days for general and at-risk populations. Support-based inter-
ventions demonstrate effects for stress and anxiety for at-risk 
mothers in the postpartum. Music, yoga and relaxation demon-
strate some effects for stress and anxiety, but studies are limited 
by high risk of bias.
Conclusion: Existing evidence is inconsistent. Cognitive beha-
vioural therapy and support-based interventions demonstrate 
some benefits. Further methodologically and conceptually robust 
research is needed.
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Introduction

Conception to two years postpartum (the first 1000 days) is a transitional period during 
which an estimated 30% (Glover, 2011) and 15–20% (Dennis et al., 2017; National Mental 
Health Division HSE, 2017) of women experience stress and anxiety, respectively. Stress 
and anxiety are distinct yet highly related psychological constructs (Glover, 2011) asso-
ciated with adverse obstetric, maternal and child outcomes, including higher risk of 
maternal depression (Norhayati et al., 2015), lower maternal–child attachment and 
responsivity (Respler-Herman et al., 2012), risk of preterm birth (Lobel et al., 2008), low 
birth weight (Witt et al., 2014), child health and developmental outcomes (Ingstrup et al., 
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2012; King & Laplante, 2005). Stress and anxiety during the first 1000 days arise from 
social, psychological, and sociodemographic factors (Bayrampour et al., 2018; Dunkel 
Schetter, 2011; Raikes & Thompson, 2005). They also arise from stressful life events 
(Bayrampour et al., 2018), including changing roles and responsibilities (Huizink & De 
Rooij, 2018; Huizink et al., 2017), having a child who is unwell (Saisto et al., 2008) and/or 
requiring admission to the neonatal intensive care unit (NICU; Loewenstein et al., 2019). 
Stress and anxiety can develop at any time during the first 1000 days, and levels can 
fluctuate over time (Farewell et al., 2018; Rallis et al., 2014). Prenatal stress is also 
associated with postpartum distress (Huizink et al., 2017), indicating potential longitudinal 
effects.

Interventions developed to reduce and/or prevent stress and anxiety differ by type, 
content and foci, including, for example, cognitive behavioural therapy (CBT), psychoe-
ducation, social support, relaxation and mindfulness. Interventions have targeted both 
general and vulnerable populations, including those experiencing or at risk for stress and/ 
or anxiety, or who have experienced stressful life events. Interventions targeting more 
vulnerable populations are suggested to have greater effects (Fontein-Kuipers et al., 
2014), although it remains unclear what interventions are best suited to what vulnerable 
populations. It is similarly unclear what interventions are most effective in general 
populations, and there is a lack of clarity about the impact of timing of intervention 
delivery on outcomes in both populations. Identifying effective interventions for women 
across the first 1000 days is critically important to improve maternal and child outcomes.

Bringing together findings from reviews of different interventions across the first 
1000 days is essential to identify the most effective interventions, including for potentially 
vulnerable subgroups of women. Systematic reviews of reviews facilitate examination of 
the overall body of evidence that exists for a particular topic and enable the findings of 
individual reviews to be compared and contrasted (Aromataris et al., 2015). This is useful 
when reviews, potentially demonstrating heterogeneity, already exist (Aromataris et al., 
2015). Systematic reviews of reviews consolidate findings across reviews to answer 
questions that are broader in scope than the original reviews (Higgins et al., 2020). By 
synthesising a broad body of evidence, systematic reviews of reviews can provide clearer 
information for healthcare decision-makers including researchers, healthcare providers, 
and patients (Higgins et al., 2020; Wolfenden et al., 2021). Given the diversity and 
heterogeneous findings for interventions for stress and anxiety in the first 1000 days 
noted in existing reviews, and the urgent need to better support women during this 
period, a systematic review of reviews provides a useful and efficient approach to examine 
effectiveness of stress and anxiety interventions in the first 1000 days. The aim of this 
systematic review of reviews is to examine the effectiveness of interventions for stress and 
anxiety during the period from conception to two years postpartum. This includes 
examination of effects in vulnerable populations, and by timing of intervention delivery 
and intervention characteristics.
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Methods

Searches

This review is registered on PROSPERO (CRD42020165613) and conducted and reported in 
accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) statement (Moher et al., 2009). PsycINFO, CINAHL, MEDLINE and the Cochrane 
databases were searched from inception to January 2020. Reference lists of identified 
reviews were also searched.

Search terms
Search terms were designed to maximise identification of different intervention types 
through the use of a single ‘intervention’ term, and specific terms related to types of 
interventions, such as ‘cognitive behaviour* therapy’. See Supplementary File 1.

Eligibility criteria
Studies were eligible for inclusion if they were a published systematic review, or 
a systematic review including a meta-analysis, that: (1) examined effects of interventions 
delivered at any point from conception to two years postpartum; and (2) included women 
from conception, during pregnancy and/or the first two years postpartum; and (3) 
examined effects on maternal stress and/or anxiety. Only studies published in English 
were eligible; there were no restrictions on date of publication.

Screening and data extraction

Two reviewers (KMS, CF) independently screened titles and abstracts against eligibility 
criteria; Cohen’s Kappa statistic indicated good inter-rater agreement (κ = .74, p < .0005); 
disagreements were discussed and resolved by consensus or recourse to a third reviewer 
(SR). Full-texts were screened against eligibility criteria by two reviewers (KMS, CF), with 
100% reviewer agreement. Data were extracted using a standardised data extraction form 
by one reviewer (KMS) and checked by a second reviewer (CF). Data extracted included: 
review author, publication year, review focus, search strategy, participant characteristics, 
intervention characteristics, and results of the interventions on stress and anxiety out-
comes; see Supplementary File 2. Findings of intervention effects were extracted at the 
level of included reviews rather than the original studies (Aromataris et al., 2015). Where 
reviews reported outcomes other than stress or anxiety, only stress and anxiety findings 
were extracted. The number of studies included in these reviews that reported on stress 
and anxiety and those that reported on additional/other outcomes were also noted.

Quality assessment

Methodological quality was assessed using the 11-item assessment of multiple systematic 
reviews (AMSTAR) tool (Shea et al., 2009) and recommendations from Smith et al. (2011). 
Two reviewers (KMS, CF) independently rated the quality of half the included reviews 
each, with all ratings cross-checked by the third reviewer (SR).

JOURNAL OF REPRODUCTIVE AND INFANT PSYCHOLOGY 3



Data synthesis

Findings from individual reviews were narratively synthesised and are presented by 
timing of intervention delivery and/or review focus, as prenatal, postpartum, or perinatal; 
findings are also presented separately for general and vulnerable or ‘at-risk’ populations 
within these time periods. Vulnerable populations include women experiencing or at risk 
of mental health issues, and mothers of infants born preterm, with low birth weight and/ 
or requiring admission to the NICU. Findings are also presented for intervention char-
acteristics including intervention length, delivery (e.g. group or individual) and interven-
tion components or types. All findings are synthesised at the level of the included reviews 
rather than the original studies (Aromataris et al., 2015); only those findings for stress and 
anxiety outcomes are included and presented in the narrative synthesis.

Results

The systematic search strategy identified 1188 unique reviews. Following title, abstract 
and full-text screening against eligibility criteria, 34 reviews were eligible for inclusion 
(Figure 1). Characteristics of reviews are presented in Table 1. Overall, the quality of 
included reviews was high; 21 reviews rated as high quality, six reviews were medium 
quality and seven reviews were low quality. Review components demonstrating lower 
quality included duplicate study selection and data extraction, and provision of full details 
of included and excluded studies (Supplementary File 3). Reviews were rated as high 
quality unless otherwise stated below. Details of population and intervention information 
for sub-group examinations are presented in Table 2.

Prenatal interventions

Thirteen reviews examined prenatal interventions; eight reviews examined intervention 
effects in general pregnant populations and five examined intervention effects in vulner-
able populations.

General populations
In general pregnant populations, findings from three reviews of mindfulness interven-
tions demonstrated inconsistent effects for stress and anxiety (Dhillon et al., 2017; Hall 
et al., 2016; Matvienko-Sikar et al., 2016). There were no effects of exercise on anxiety in 
one review (Davenport et al., 2018); inconsistent effects were reported for non- 
pharmacological interventions, including mind–body, psychological, educational and 
support-based interventions in another review (Evans et al., 2019). Two reviews of 
music interventions demonstrated reductions in anxiety relative to controls (Corbijn van 
Willenswaard et al., 2017; Lin et al., 2019); no effects were observed for stress in one of 
these reviews, which demonstrated medium methodological quality (Corbijn van 
Willenswaard et al., 2017). Relaxation interventions, operationalised as muscle relaxation, 
massage and yoga, were reported to reduce anxiety and stress in one low-quality review 
(Fink et al., 2012).
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Vulnerable populations
Five reviews examined interventions delivered to at-risk pregnant women. One review 
examining interventions including educational components or treatment regimens for 
women with pregnancy-specific anxiety and/or fear of childbirth reported no effect for 
pregnancy-specific anxiety (Stoll et al., 2018). One review of interventions for treating 
antepartum mental disorders identified one CBT intervention only which focused on 
anxiety disorder and demonstrated within-group anxiety reductions (Van Ravesteyn 
et al., 2017). One low-quality review of theory and group-based psychological interven-
tions for women with elevated symptoms and/or high risk of perinatal mental health 
issues reported no effects for mindfulness, CBT or interpersonal therapy (IPT) interven-
tions (Wadephul et al., 2016). Use of mindfulness interventions for women meeting self- 
report or diagnostic criteria for depressive or anxiety disorder demonstrated inconsistent 

Records identified from:
Databases (n = 1788 )

Records removed before 
screening:

Duplicate records removed 
(n = 600)
Records marked as ineligible 
by automation tools (n = 0)
Records removed for other 
reasons (n = 0)

Records screened
(n = 1188)

Records excluded**
(n = 1145)

Reports sought for retrieval
(n = 43)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 43)

Reports excluded:
Beyond 1000 days (n = 3 )
No stress/anxiety outcomes 
(n = 2)
Not English language (n = 1)
Not peer-reviewed review (n 
= 1)
No response from authors 
(n=2)

Studies included in review
(n = 34)
Reports of included studies
(n = 34)

Identification of studies via databases and registers
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Figure 1. Review of reviews flow diagram
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effects for stress and some benefits for anxiety in another low-quality review (Shi & 
MacBeth, 2017). No studies of interventions for pregnant women with a history of 
miscarriage were identified in a final review (San Lazaro Campillo et al., 2017).

Postpartum interventions

Eleven reviews focused on interventions delivered in the postpartum period.

General populations
Two reviews were identified for general populations. One review of internet-delivered CBT 
interventions for women who had given birth in the last two years reported reductions in 
stress symptoms and anxiety (Lau et al., 2017). One medium-quality review of postnatal 
debriefing for women who had given birth in the last month found no effect of debriefing 
on anxiety (Bastos et al., 2015).

Vulnerable populations
Seven reviews examined interventions for mothers of infants born preterm, low birth 
weight and/or requiring admission to the NICU. CBT reduced anxiety but not stress for 
mothers of preterm infants in one review (Seiiedi-Biarag et al., 2019). Psychotherapeutic, 
behavioural, educational, or complementary and alternative interventions (Mendelson 
et al., 2017), and e-health interventions generally (Dol et al., 2017), did not demonstrate 
effects on anxiety or stress for mothers of infants in the NICU. Individualised, support- 
based and educational interventions reduced stress for mothers of preterm and low birth 
weight infants in two reviews (Brett et al., 2011; Mirghafourvand et al., 2017) and reduced 
anxiety for mothers of preterm infants in one review (Mirghafourvand et al., 2017). 
However, one of these reviews was rated as being of low quality (Brett et al., 2011). 
Music therapy demonstrated short-term reductions in anxiety for mothers of preterm 
infants in one medium-quality review (Bieleninik et al., 2016). Effects of kangaroo care 
were inconsistent for mothers of preterm and low birth weight infants in one low-quality 
review (Athanasopoulou & Fox, 2014).

Two reviews examined other vulnerable populations. One was a review of psychosocial 
interventions for women experiencing stress in the postpartum period, which reported 
reductions in stress for support-based stress-management programmes (Song et al., 
2015). A medium-quality review of home-based support delivered by a professional or 
trained lay-professional for economically disadvantaged women who gave birth in the 
last 12 months found no evidence of positive effects of home visiting on stress or anxiety 
(Bennett et al., 2008).

Perinatal interventions

Ten reviews focused on interventions delivered across the perinatal period. Six reviews 
were conducted in general populations.
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General populations
One review of mind–body interventions, including hypnotherapy and yoga, reported 
inconsistent effects across interventions (Marc et al., 2011). One review of parenting 
education interventions reported small to very small positive effects for interventions 
on parenting stress, with no long-term effects (Pinquart & Teubert, 2010). One review of 
CBT interventions reported reductions in anxiety within groups and relative to controls 
(Maguire et al., 2018), while a low-quality review examining computer and web-based 
interventions, including CBT, relaxation and behavioural activation found no evidence of 
effects for stress or anxiety (Ashford et al., 2016). One medium-quality review of mind-
fulness interventions reported within-subjects reductions in stress and anxiety but no 
effects relative to controls (Taylor et al., 2016). Finally, one low-quality review of yoga 
interventions reported reductions in anxiety and stress, although the studies included 
were of high risk of bias (Sheffield & Woods-Giscombé, 2016).

Vulnerable populations
Four reviews focused on at-risk populations during the perinatal period. One review of 
psychotherapeutic interventions for women meeting self-report or diagnostic criteria for 
anxiety and/or depression reported within-group reductions in anxiety for a mindfulness- 
based cognitive therapy (MBCT) intervention and three CBT interventions (Loughnan 
et al., 2018). Another review of internet-delivered psychotherapeutic interventions for 
women meeting self-report or diagnostic criteria for anxiety and/or depression reported 
reductions in anxiety relative to controls for CBT and behavioural activation interventions 
(Loughnan et al., 2019). Similarly, a review of perinatal mental health interventions for 
women experiencing stress, anxiety and depression reported reductions in anxiety for 
one behavioural activation intervention, one mindfulness intervention and one MBCT 
intervention relative to controls (Lavender et al., 2016). A medium-quality review of 
interventions to treat depression, anxiety and trauma-related disorders identified one 
CBT intervention that demonstrated reductions in anxiety (Nillni et al., 2018).

Intervention characteristics
Three reviews examined intervention length and reported no differences in outcomes 
based on intervention duration (Maguire et al., 2017; Mendelson et al., 2017; Wadephul 
et al., 2016). Eighteen reviews included group interventions or interventions including 
a group component but did not examine intervention effects by group format. Eleven 
reviews included individual interventions; a greater proportion of reviews examining 
individual interventions (63.63%) reported beneficial effects than reviews of group inter-
ventions (44.44%). Reviews of group interventions were more likely to report inconsistent 
findings (33.33%) and less likely to report null findings (22.22%) than reviews of individual 
interventions (18.18% and 36.36%, respectively).

Fourteen reviews examined potential differences in intervention effects by interven-
tion components or ‘type’. Reviews rated as high-quality reported that music interven-
tions were more effective when participants listened to music of their choosing in their 
own home than the music provided by the study team and in a medical setting (Lin et al., 
2019). Imagery was reported as more effective than music for reducing anxiety in one 
review (Marc et al., 2011). Davenport et al. (2018) reported that yoga had a beneficial 
effect on prenatal anxiety; other forms of exercise did not. Interventions based on or 
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including mindfulness-based stress-reduction components were reported as more effec-
tive than other mindfulness interventions in one review (Hall et al., 2016). Song et al. 
(2015) reported that support-based interventions are more effective than educational or 
interactive interventions, while Mendelson et al. (2017) found no difference between 
psychotherapy, behavioural or educational interventions. No differences were found for 
therapist-delivered iCBT (Lau et al., 2017). One review reported that interventions focusing 
on women only were more effective than interventions including couples (Pinquart & 
Teubert, 2010).

Discussion

The current review identified 34 reviews examining effects of interventions for stress and/ 
or anxiety during the first 1000 days. Intervention effects were inconsistent across 
included reviews and although the quality of the included reviews was high, reviews 
reported variable quality of included studies. Overall, this systematic review of reviews 
found insufficient evidence to definitively recommend any one intervention in pregnancy, 
postpartum, or across the first 1000 days from conception to two years postpartum, for 
either vulnerable or general populations. However, several potentially useful interven-
tions were identified including CBT, support-focused interventions, music interventions 
and yoga and relaxation.

CBT demonstrated more consistent benefits for maternal anxiety than other interven-
tion approaches, which is unsurprising as it is a well-validated treatment for anxiety in 
diverse populations (Maguire et al., 2018; Van Dis et al., 2019). The current review provides 
some support for the effectiveness of CBT across online and in-person group and 
individual modalities. Findings for maternal stress were less-frequently examined, limiting 
the inferences that can be made for this outcome. Support-focused interventions demon-
strated benefits for both stress and anxiety but only in the postpartum period. Support- 
based interventions involve individualised or group-based provision of emotional, prac-
tical, and/or social support by healthcare professionals, and/or peers, partners, family and 
friends (Evans et al., 2019; Song et al., 2015). Support-based interventions were predomi-
nantly examined in the postpartum period, and further examination of effects during 
pregnancy would be beneficial. Music, yoga and relaxation interventions also demon-
strated some reductions in stress and anxiety across the perinatal period in the included 
reviews, although reviews reported poor quality of included studies, indicating a need for 
more robust research to better determine intervention effects. Importantly, reviews 
reported no adverse effects of these approaches, or other approaches demonstrating 
inconsistent effects, such as exercise.

The findings of this review highlight a significant focus on depression, which has been 
noted previously for midwifery-delivered perinatal mental health interventions (Alderdice 
et al., 2013). This is evidenced by the high number of included reviews examining 
depression in addition to stress and anxiety, which were identified even though the 
literature search focused solely on stress and anxiety. Although highly associated, anxiety 
and stress conceptually differ from depression (Eysenck & Fajkowska, 2018). Similarly, 
where reviews examined both stress and anxiety, there was a greater focus on effects of 
interventions on anxiety than stress. Although anxiety and stress are also highly asso-
ciated, they are distinct constructs with potentially differential mechanisms of effect on 
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maternal and child outcomes (Glover, 2011). As perinatal distress is a complex and 
multifaceted construct (Wadephul et al., 2020), future trials of interventions should 
incorporate a broad range of outcomes, including stress and anxiety (Alderdice et al., 
2013).

This review noted that most reviews examining vulnerable populations focused on 
mothers of preterm or low birth weight infants, and infants in the NICU. While these 
populations highly deserve stress and anxiety reduction supports, there is less evidence of 
the role of interventions in ‘general’ populations. Given the prevalence rates of perinatal 
stress and anxiety (National Mental Health Division HSE, 2017), general populations may 
include women with varying levels of stress and anxiety and women at-risk due to 
alternative predisposing factors. Further, only three reviews examining interventions 
related to other external sources of stress were identified; one of these represented an 
empty systematic review (San Lazaro Campillo et al., 2017). Given increasing the increas-
ing impact of external stressors such as coronavirus disease 2019-related factors (Moyer 
et al., 2020) and climate-related natural disasters (Harville et al., 2010) on perinatal mental 
health, development and examination of interventions for stress and anxiety in the 
context of such stressors are needed.

Clearer understanding of effective intervention components is needed to guide future 
intervention development also. As less than half of included reviews examined the role of 
intervention components, no clear pattern can be identified for intervention components 
or types in the current review. Future research should also give greater consideration to 
timing of intervention delivery and how this may map on to women’s needs across the 
first 1000 days. The reviews included in this review did not tend to examine the timing of 
the intervention delivery. Stress and anxiety can fluctuate over the first 1000 days 
(Farewell et al., 2018) and fluctuations may be compounded by differences in population 
type, with different vulnerabilities or predisposing factors eliciting higher or lower levels 
of distress at different time points. In-depth examinations of women’s experiences and 
needs across the first 1000 days are essential to inform future intervention development 
and delivery (Alderdice et al., 2013).

The current review includes reviews of heterogeneous intervention types, which limits 
inferences that can be made about overall effectiveness across reviews. However, the aim 
of this systematic review of reviews was to provide an overview of the current state of the 
evidence supporting interventions for perinatal stress and anxiety. Thus, it was expected 
that a range of interventions would be examined. There is also heterogeneity related to 
the focus of some reviews on the modality of intervention delivery (e.g. internet- 
delivered) or a broader range of interventions (e.g. non-pharmacological interventions). 
These reviews tended to report more inconsistent effects, most likely due to the hetero-
geneity of the intervention ‘types’ included. Despite these limitations, this systematic 
review of reviews reaffirms the conclusions of some individual reviews and further high-
lights that interventions such as CBT and support-focused interventions demonstrate the 
most consistent benefits of the interventions reviewed. Synthesising a broad range of 
interventions in a systematic review of reviews provides up-to-date conclusions on the 
effects of stress and anxiety interventions in the first 1000 days beyond conclusions that 
can be obtained from individual reviews of more specific intervention types (Smith et al., 
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2011). The findings of the current review therefore provide a definitive synthesis of 
intervention effects to inform future research and practice to reduce stress and anxiety 
from conception and up to two years postpartum (Smith et al., 2011).

Conclusions

There is limited evidence to definitively support any one type of intervention across the 
first 1000 days. Findings of this review provide some evidence for CBT as a useful 
approach to address anxiety across the first 1000 days in general and vulnerable popula-
tions; individualised support-based interventions can reduce stress and anxiety for vul-
nerable populations in the postpartum. There is a need for more robust examinations of 
intervention effects, which adopt multifaceted conceptualisations of perinatal mental 
health and take population, intervention timing and delivery modality into account. 
Improving research on intervention effects in the first 1000 days is needed to better 
develop and implement effective interventions with the potential for real and meaningful 
change in the lives of women and infants.
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