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Abstract

Objectives Loneliness and low social support are associated with poor mental health in the perinatal period
(pregnancy and one year postnatal). However, no reviews have explored systematically whether interventions aimed
at improving perinatal mental health also improve loneliness and/or social support satisfaction (SSS). We aimed to
address this gap in the literature, to improve our understanding of mechanisms underlying interventions addressing
perinatal mental health and loneliness and/or SSS.

Methods We conducted a systematic review of studies evaluating the effectiveness of interventions to address
perinatal mental health and also measuring either loneliness or SSS. We searched six electronic databases and eight
grey literature sources. Two reviewers independently screened papers for eligibility and assessed risk of bias. Findings
were presented as a narrative synthesis.

Results Of 6,422 unique retrieved records, we included 26 eligible studies (measuring both mental health and either
loneliness or SSS). Of these, four studies measured mental health and loneliness, 21 measured mental health and SSS,
and one measured mental health and both loneliness and SSS. Only eight of the 26 included studies were deemed to
present low risk of bias. Of 17 included randomised controlled trials (RCTs), six identified significant improvements in
loneliness/SSS compared to controls, but only three of these also identified significant improvements in anxiety and/
or depression. Interventions with some evidence of effectiveness in improving loneliness/SSS were those facilitated
by professionals, whilst those with some evidence of effectiveness in improving mental health were those that
involved peer contact. Only one study conducted formal mediation analysis to delineate the pathways between these
outcomes, finding no support for their hypothesis that an improvement in SSS mediates a reduction in depression.

Conclusion We found evidence that some (but not all) interventions that address perinatal mental health also
improve loneliness and/or SSS. We found little empirical work to explain the pathways between these variables. Our
findings suggest the need for further work exploring the relationships between loneliness/SSS and mental ill-health
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among perinatal parents. This will identify opportunities to prevent the onset or worsening of mental ill-health in
parents (and their children) at risk of mental health problems.

Keywords Perinatal care, Mental health, Anxiety, Depression, Loneliness, Social support, Systematic review

Background

The perinatal period (encompassing pregnancy and one
year postnatally) carries an increased risk of depression,
with an estimated 15-65% of pregnant women experi-
encing antenatal depression [16] and one in five women
experiencing postnatal depression [57]. Similarly, preva-
lence of any anxiety disorder is estimated to affect one in
five perinatal women in the general population [20]; and
17% of women with a history of bipolar disorder are likely
to relapse experiencing severe episodes in the postnatal
period [59]. The prevalence of perinatal anxiety in men
ranges from 3.4% to 25% during the antenatal period, and
from 2.4% to 51.0% during the postnatal period [43].

Perinatal psychiatric disorders can impact parent-
infant interactions, with severe physical and emotional
consequences for postnatal parents and their children
[24]. There is growing evidence supporting the reciprocal
relationship between loneliness and depression among
parents, with impacts on children [40] and of preg-
nancy as a potential preventive opportunity for postnatal
depression [25]. Potential risk factors for mental ill-health
in the perinatal period are loneliness and dissatisfaction
with social support [38], suggesting that these social fac-
tors may be viable intervention targets. Similarly, a recent
systematic review and meta-analysis [6] identified signifi-
cant correlations between low social support and the risk
of depression and anxiety in pregnant women.

A scoping review [29] identified that around 32-42%
of perinatal women report loneliness, with estimates as
high as 100% for specific populations of perinatal par-
ents (e.g. gender minority parents, or parents of children
with specific health conditions, etc.). This compares with
loneliness estimates of around 3-12% among young and
middle-aged men and women in European countries
[56]. Considering the established longitudinal associa-
tion between loneliness and depression and anxiety in
the wider population [36] and a time-sensitive window in
which to treat perinatal difficulties, it is crucial to iden-
tify interventions focused on social support that might
address perinatal mental disorders.

Loneliness describes the experience in which a person
perceives the quality of their relationships as inadequate
compared with those they desire [41]. It is related to
other subjective aspects of social relationships, but par-
ticularly to perceived social support: the quality of prac-
tical and emotional support an individual believes they
have available to them [58]. While some authors have
defined perceived social support as the subjective evalu-
ation of the availability of support [12], others add to this

concept the degree of satisfaction with this social support
[48]. ‘Social support satisfaction’ (SSS) describes whether
an individual’s social relationships and perceived support
match those they desire. Therefore, loneliness and SSS
are similar concepts reflecting a mismatch between an
individual’s actual experience of social relationships and
their expectations. In this review, both these subjective
aspects of dissatisfaction with social relationships were
treated as adjacent to remain comprehensive and also to
attempt to understand the relationship between them.

Interventions targeting loneliness in populations with
mental health problems, but not specifically in the peri-
natal period, are broadly classified into ‘direct interven-
tions’ (to reduce loneliness or enhance social support
specifically) or ‘indirect interventions’ (addressing
broader wellbeing approaches that could impact loneli-
ness) [35]. Direct interventions are sub-classified into
psychological interventions intended to change maladap-
tive cognitions, social skills training, supported sociali-
sation, and wider community approaches to promote
integration [35]. Of these, the evidence suggests that
changing cognitions is the most promising for alleviating
loneliness among people with mental health problems,
but more robust evidence is needed [35]. The accept-
ability of interventions is also critical, and this is likely to
vary in the perinatal context by formal (organisations and
healthcare specialists, e.g. hospitals, midwives) and infor-
mal (individuals, e.g. relatives, friends) support sources,
and by whether support is psychological, instrumental,
educational or informational [1]. For example, survey
evidence suggests that postpartum women show lower
levels of satisfaction with formal social support than
informal sources of support [1].

It is possible that some interventions addressing peri-
natal mental health might also have indirect effects on
loneliness and/or SSS (or indeed in some cases, direct
effects). Understanding the impact of perinatal men-
tal health interventions on experiences of loneliness
and social support among perinatal parents is impor-
tant because interventions that achieve both these goals
have the potential for substantial public health impact
for a defined population in a unique transitional phase.
This might be realised in terms of longer-term positive
impacts on parental and child mental health and social
functioning [24, 25, 40]. It is also important to under-
stand the mechanisms of change in interventions of this
kind, for example the temporal nature of changes in
social and mental health outcomes. To our knowledge,
no systematic reviews have examined the effectiveness of
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interventions aiming to improve perinatal mental health
that also measure loneliness and/or SSS. We aimed to
address this gap in the literature and contribute to an
understanding of mechanisms and potential improve-
ments in perinatal mental healthcare.

Methods

We conducted a systematic review of studies evaluat-
ing the effectiveness of interventions to address perina-
tal mental health and also measuring either loneliness
or SSS. We followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines and pre-registered our protocol on the PROSPERO
database (CRD42021253688).

Eligibility criteria

Our review included studies that met the eligibility crite-
ria listed in Table 1, using the PICOS approach. We lim-
ited the search to full-text studies published in English or
Spanish, with no restrictions regarding publication date.

Table 1 Eligibility criteria using the PICOS approach
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Search strategy

We searched six electronic databases and eight sources
of grey literature between May and July 2021, updated on
18th September 2023. We used free text terms and MeSH
terms, such as “perinatal’; “mental* health”, “interven*”
and “lonel”;, for each of these databases following the
PICOS approach (Supplementary Table 1).

Study selection

We imported records to a systematic review software
package (EPPI-Reviewer) and deduplicated (automati-
cally using an 86% similarity threshold, and then manu-
ally). One researcher screened all deduplicated records
on title and abstract, and another researcher inde-
pendently screened a randomly selected 10% of these
records. Two researchers independently screened all full
text records. Inter-rater reliability was assessed using
an online Cohen’s kappa calculator (https://idostatisti
cs.com/cohen-kappa-free-calculator/).  Disagreements
were discussed first between the two screeners, and then
with other team members when needed to reach con-
sensus. To assess the eligibility based on outcomes, we
examined the construct that each loneliness or SSS scale

PICOS Eligibility criteria

Population

Intervention

Comparisons

Outcomes

Study designs

Parents at any stage of the perinatal period (from pregnancy up to 12 months after giving birth or in the context of a miscar-
riage or stillbirth). There were no restrictions regarding parents'gender, age or nature of parental relationship to offspring (e.g.,
genetic, adoptive, step, partner of pregnant individual, etc.).

Interventions addressing any mental health symptom/diagnosis in the perinatal period, with no restrictions on format (remote,
in-person, individual, group, digital). Studies exclusively targeting substance use/dependence but with no mental health symp-
tom measurement (i.e, lacking a measure of anxiety, depression, or other aspect of mental wellbeing) were excluded?. We did
not stipulate that included studies had to state an explicit intention of the intervention to improve loneliness or social support
as a means of improving participants’mental health or conduct a formal mediation analysis involving these variables. Given our
criteria for eligible outcomes (i.e. mental health and either loneliness or social support satisfaction; SSS), we assumed that any
evaluation of an intervention designed to improve perinatal mental health that also measured these outcomes was presumed
have a positive influence on both (and/or that the intervention would involve loneliness or SSS in its mechanistic pathways).
Studies that either included a control group (exposed to another intervention or treatment as usual) or used pre/post compari-
son for single groups were included.

a) Subjective aspects of social relationships: A quantitative self-reported measure of two specific subjective aspects of social
relationships as outcome(s) was required for inclusion: either loneliness or social support satisfaction (SSS). Measures to capture
these might include the UCLA Loneliness Scale [47] or the Social Support Questionnaire [48] and could be either a validated

or unvalidated measure®. Only measures assessing the subjective experience of having/lacking adequate emotional and/or
instrumental social support were eligible as SSS measures. Studies where individuals self-reported how satisfied they were

with the support provided exclusively by one specific person or specific group (e.g., partner or intervention facilitators) were
excluded as these did not ascertain perceptions of total support in omitting the context of other support providers. When
measures included multiple dimensions of social support, only the subscale relevant to SSS was considered.

AND

b) Mental health: A quantitative measure of any mental health symptom as outcome(s) was required for inclusion. This includ-
ed (but was not limited to) general mental wellbeing, maternal psychopathology, depression, anxiety, stress, post-traumatic
stress disorder, and features of personality disorder. Again, these could be validated measures, such as the Edinburgh Postnatal

Depression Scale [15] for measuring depression, or unvalidated measures °.

Randomised controlled trials (RCT), non-randomised controlled trials and single group studies with pre/post comparison were
included. Cohort studies were also eligible when they used longitudinal data to simulate potential intervention effects of
exposure to interventions.

? We did not exclude studies where perinatal parents had comorbid drug/alcohol difficulties

®In our original protocol we planned to only include studies that used validated outcome measures. However, due to finding a number of studies at screening that
used an unvalidated measure we revised our protocol to include studies using either validated or unvalidated measures to be more comprehensive


https://idostatistics.com/cohen-kappa-free-calculator/
https://idostatistics.com/cohen-kappa-free-calculator/

Vasquez et al. BVIC Psychiatry (2026) 26:383

used, regardless of the name given to this variable, and
included those that matched the definitions described
above.

Data extraction

We extracted data from included studies using an adap-
tation of the Cochrane Data Extraction Form capturing:
study design, methods, intervention characteristics, and
findings related to loneliness/SSS and mental health.

Risk of bias

We assessed risk of bias using the Cochrane Risk-of-Bias
(RoB2) for RCTs [9, 54] or the ROBINS-I for non-ran-
domised and single-group designs [8, 53]. Two research-
ers independently assessed risk of bias for all selected
studies. Discrepancies were resolved through discus-
sions. We also tested for publication bias using Egger’s
Test [19].

Data analysis

We planned to conduct a meta-analysis to synthesise
quantitative findings unless high heterogeneity indicated
that a narrative synthesis was appropriate [44]. Hetero-
geneity was assessed by tabulating and comparing study
design, subpopulations (pre- and post-natal; sex), inter-
vention components, and outcome measures.

In the case of high heterogeneity, we aimed to follow
the Synthesis Without Meta-analysis (SWiM) guidelines
[10] and to synthesise the results by the social outcomes
measured (loneliness or SSS) as the main focus for our
systematic review. We also aimed to group studies by
their design (i.e.,, RCT vs. non-RCT) to improve meth-
odological comparability. The primary metric for cross-
study comparison was the presence or absence of a
positive direction of effect (i.e., significant improvement)
in the social outcome measure for the treatment group,
involving vote counting as the synthesis method.

We also aimed to report findings for loneliness and
SSS as distinct constructs, attempting (where they
were investigated together) to understand relationships
between them.

In our synthesis we considered our risk of bias assess-
ments and the number of studies with consistent findings
when assessing the certainty of our synthesis.

Data were presented using tables and narrative
synthesis.

Results

Studies identified

We screened a total of 6,422 unique records from elec-
tronic databases and 84 records from grey literature
sources on title and abstract. We identified that loneli-
ness and SSS were assessed using a variety of measures
across studies; authors verified that measures used in
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every included study met the definition and inclusion cri-
teria outlined in our protocol. We achieved a moderate
level of agreement for both the title/abstract screening
(Cohen’s kappa = 0.49; agreement = 92.4%), and full-text
screening (Cohen’s kappa = 0.57; agreement = 80.5%). We
identified 26 eligible papers (Fig. 1): 23 identified through
the 2021 searches and 3 from the 2023 searches [2, 42,
51].

Risk of bias

The quality of studies was judged to be poor overall, with
only 31% of 26 studies judged to be at low risk of bias.
Details are tabulated under the sub-categories below. Key
methodological issues noted were inappropriate statis-
tical analyses, confounding and missing outcome data.
Only three studies presented effect measures with stan-
dard errors (Supplementary Table 2), so we were only
able to conduct Egger’s test [19] based on three values
(Supplementary Fig. 1). This was therefore difficult to
interpret [55]. We noted that 7 of 26 studies reported
positive findings for loneliness or SSS outcomes and
11 of 26 studies reported positive findings for mental
health outcomes, so we considered publication bias to be
unlikely.

Data synthesis

Given the high degree of heterogeneity regarding inter-
ventions (different aims, facilitators, delivery formats)
and outcomes (Table 2), we conducted a narrative syn-
thesis following SWiM guidelines [10]. We grouped the
studies according to their design (RCT versus non-RCT)
and the social outcomes measured (loneliness; SSS)
alongside mental health outcomes. For all these studies
we identified whether each study presented a positive
direction of effect for the social outcome (loneliness or
SSS) and commented on whether the mental health inter-
vention appeared to take a direct or indirect approach to
addressing loneliness or SSS; we also commented on risk
of bias and estimated certainty of evidence.

Studies using an RCT design

Of the 26 studies, 17 were RCTs. As well as capturing
mental health outcomes, the majority of these (n = 12/17)
included SSS as the only eligible social outcome [3, 5, 14,
22, 27, 30, 32, 33, 46, 50-52]. Four trials measured lone-
liness [2, 17, 18, 42], and one measured both loneliness
and SSS [49].

RCTs assessing mental health and loneliness

The five RCTs assessing mental health and loneliness, of
which one also assessed SSS [49], were judged to be of
acceptable methodological quality: four trials were rated
at low risk of bias, while one raised some concerns about
risk of bias (Table 3).
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Fig. 1 Prisma flow diagram describing studies’selection. Source: Diagram created using PRISMA2020 [23]

All five of these RCTs were conducted in high-income
countries; four sampled postnatal women, whilst one tar-
geted pregnant women [2]. No studies targeted any male
population. One RCT assessed a direct intervention for
reducing loneliness [42], whilst the other four measured
interventions indirectly related to loneliness. These five
RCTs evaluated the effectiveness of interventions deliv-
ered via mobile or online formats that aimed to provide
emotional support and improve mental health, with all
compared to routine perinatal care (Table 4).

All five RCTs measured depression, whilst two also
measured anxiety [18, 49]. Of these 5 RCTs, one assessed
loneliness as primary outcome [42] whilst the remaining
RCTs measured loneliness as secondary outcome. Addi-
tionally, one trial captured child-care stress [17], and
another measured social connectedness [42].

None of these RCTs conducted formal moderation
or mediation analyses to explore the temporal relation-
ship of loneliness/SSS and mental health outcomes, so
were unable to convey an understanding of mechanisms.
Instead, they reported the findings of group compari-
sons (using t-tests, odds ratios, logistic regression and
linear mixed models) for both social and mental health
variables.

Two of the five trials found significant differences in
mental health and in loneliness scores, favouring the
intervention group. One of these evaluated a mHealth

service providing pregnant women in Japan with access
to interactive synchronous communication with health
professionals, reporting a significant reduction in loneli-
ness and depressive symptoms in the intervention group
at three months post-delivery [2]. The other trial evalu-
ated a 6-week songwriting workshop for postpartum
women in the UK involving 60-minute online synchro-
nous sessions led by music professionals, finding a signif-
icant reduction in loneliness and depression scores both
post-intervention and at follow-up in the intervention
group, as well as a significant improvement in social con-
nectedness at follow-up [42].

These two interventions with evidence of mental health
and loneliness improvements [2, 42] were the only ones
involving contact with professionals: the mHealth service
for Japanese pregnant women involved perinatal health
professionals [2] whilst the songwriting workshop was
facilitated by music professionals with no health qualifi-
cations [42]. The other three trials that found no signifi-
cant differences in loneliness scores were facilitated by
peer volunteers [17, 18, 49].

All five RCTs found significant group differences in
depression scores favouring the intervention group at
post-randomisation. None of the three trials that assessed
anxiety-related variables found significant group differ-
ences in anxiety scores [18, 49] or child-care stress [17].
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Table 2 Summary characteristics of the included studies (for detailed characteristics see Tables 4, 6 and 8)

Variable RCTs assessing RCTs assess- Non-RCTs (all All studies
loneliness ing SSS only assessed SSS; (N=26)
(N=5) (N=12) N=9)
N % N % N % N %
Study design RCT 5 100% 12 100% 0 0% 17 65%
Non-randomised controlled trial 0 0% 0 0% 4 44% 4 15%
One group - controlled before and after 0 0% 0 0% 4 44% 4 15%
Cohort-study 0 0% 0 0% 1 1% 1 4%
Location of High-income country 5 100% 11 92% 7 78% 23 88%
intervention Middle- or low-income country 0 0% 1 8% 2 22% 3 12%
Sex of participants  Female 5 100% 9 75% 9 100% 23 88%
Parents in dyads (heterosexual couples) 0 0% 3 25% 0 0% 3 12%
Parents in dyads (same sex couples) 0 0% 0 0% 0 0% 0 0%
Perinatal period Pregnant 1 20% 4 33% 1 11% 6 23%
Postnatal 4 80% 4 33% 3 33% 1 42%
Pregnant and postnatal 0 0% 4 33% 5 56% 9 35%
Marital status Single mothers 0 0% 2 17% 1 11% 3 13%
Married / cohabiting couples 3 100% 3 25% 2 22% 8 33%
No predominant marital status 0 0% 7 58% 6 67% 13 54%
Sample’s predomi-  Socioeconomically vulnerable (ethnic minority, low 0 0% 6 50% 5 67% 11 42%
nant demographic income, and/or refugees)
characteristics® Vulnerable to or had mental health problems 4 80% 3 25% 4 44% 10 38%
Previous perinatal problems 1 20% 2 17% 0 0% 3 12%
Type of Direct interventions 1 20% 4 33% 5 56% 1 42%
intervention Indirect interventions 4 100% 8 67% 4 44% 15 58%
Components of Social skills training 0 0% 2 17% 3 33% 5 19%
intervention® Support for developing social interactions 1 20% 3 25% 2 22% 6 23%
Parenting skills 0 0% 7 58% 5 56% 12 46%
Parent-infant interaction 0 0% 2 17% 2 22% 4 15%
Emotional / mental health support 4 80% 8 67% 8 89% 20 77%
Intervention Home visits 0 0% 4 33% 3 33% 7 27%
formats® Mobile communication (phone calls / apps) 4 80% 5 42% 0 0% 9 35%
Individual psychotherapy 0 0% 2 17% 2 22% 4 15%
Support groups / group therapy 1 20% 3 25% 5 56% 9 35%
Intervention Self-help (manual / app / making time for self) 0 0% 3 25% 1 11% 4 15%
facilitator? Peer-support (mothers with similar background) 3 60% 3 25% 4 44% 10 38%
Professional support (health visitors, psychologists, 1 20% 10 83% 5 56% 16 62%
social workers)
Other (music professionals)
Comparison group  Treatment as usual (TAU) 5 100% 12 100% 4 44% 21 81%
Active treatment 0 0% 0 0% 1 11% 1 4%
Baseline measures (single group) 0 0% 0 0% 4 44% 4 15%
Study arms One (no parallel control group) 0 0% 0 0% 4 44% 4 15%
Two (control group: TAU or active treatment) 5 100% 9 75% 4 44% 18 69%
Three (two active treatment groups +TAU) 0 0% 2 17% 0 0% 2 8%
Four (three active treatment groups + TAU) 0 0% 1 8% 1 11% 2 8%
Subjective Loneliness 4 80% 0 0% 0 0% 4 31%
aspect of social Social support satisfaction 0 0% 12 100% 9 100% 21 81%
relationships Loneliness and social support satisfaction 1 20% 0 0% 0 0% 1 4%
Mental health Depressive symptoms 5 100% 11 92% 8 100% 24 92%
outcomes? Anxiety and/or stress 2 40% 5 42% 3 33% 10 38%
Significant differ-  Yes 2 40% 4 33% 1 11% 7 27%
ences in loneliness  Compared to control group 2 4 0 6
/SsSoutcomes g 3 60% 8 &% 8 89% 19 73%
Compared to control group 3 8 5 16
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Table 2 (continued)
Variable RCTs assessing RCTs assess- Non-RCTs (all All studies
loneliness ing SSS only assessed SSS; (N=26)
(N=5) (N=12) N=9)
N % N % N % N %
Significant differ-  Yes 5 100% 1 8% 5 56% 11 42%
ences in mental Compared to control group 5 1 3 9
health outcomes 0 0% N o92% 4 44% 15 58%
Compared to control group 0 11 3 14
@ Categories are not mutually exclusive, so percentages will not add up to 100%
Table 3 Risk of bias assessment of RCTs assessing loneliness (RoB2)
Reference Randomisation Deviations fromin-  Missing outcome Measurement of Selection of the Overall
process tended interventions data the outcome reported result bias
judgement
Arakawa [2] Some concerns Low Low Low Low Low
Dennis, [17] Low Some concerns Low Low Low Low
Dennis [17] Low Low Low Low Low Low
Perkins [42] Low Low Low Low Some concerns Low
Shorey [49] Low Low Some concerns Some concerns Low Some
concerns

Given the mixed evidence in relation to improvements
in loneliness outcomes and depression, formal mediation
analyses are needed to explore whether reductions in
loneliness (or in depression) mediate observed improve-
ments in depression (or in loneliness respectively), or
whether these are mutually reinforcing.

RCTs assessing mental health and SSS (but not loneliness)
Twelve of the total 17 RCTs measured SSS but not lone-
liness. Four of the 12 RCTs were judged to have a low
risk of bias; five raised some concerns regarding their
methodological quality, due to minor issues related to
deviations from intended interventions and selection of
reported results; whilst three trials were judged to be at
high risk of bias (Table 5).

Participants in all these RCTs were perinatal women,
except for three that included perinatal men and women
within parental dyads [50-52]. Four trials evaluated
interventions delivered during pregnancy only, four dur-
ing the postnatal period, and four during both periods
(Table 6).

Of these 12 RCTs, four evaluated direct interventions
for developing interpersonal skills [32, 33] or improving
social interactions [27, 30] alongside addressing peri-
natal mental health. The remaining eight trials assessed
indirect interventions in relation to enhancing SSS; these
aimed to provide emotional or mental health support,
parenting skills training, or support to improve parent-
infant attachment.

Five of the 12 RCTs included SSS as primary outcome
[14, 22, 30, 32, 50] while seven considered SSS as a sec-
ondary outcome [3, 5, 27, 33, 46, 51, 52]. Eleven of the
12 RCTs assessed depressive symptoms as the primary

outcome, while one trial assessed anxiety as the primary
outcome without assessing depression [30]. Alongside
depression, four trials also measured anxiety-related
symptoms [14, 27, 51, 52] and general mental wellbeing
[3].

Only two of the 12 RCTs in this category described
an explicit intention to test a hypothesis about media-
tion; in both cases to investigate the mediating effect of
SSS in improving participants’ mental health [27, 30].
Only one [27] conducted formal mediation analyses to
test this hypothesis, whilst the other presented separate
models for social and mental health outcomes but no for-
mal mediation analysis [30]. The remaining ten trials pre-
sented group comparisons (¢-tests, analysis of covariance,
or mixed models) for social and mental health variables
separately.

In a formal mediation analysis, among a sample of 110
pregnant, rural, minority, low-income women at risk for
antepartum depression, Jesse et al. [27] found that a Cul-
turally Tailored Cognitive Behavioural Intervention had
no significant effect on SSS and that SSS did not medi-
ate a reduction in either of the two depression outcomes
measured. While the included paper did not report the
effect of the intervention on mental health outcomes, an
earlier published analysis of the same (but slightly larger)
sample of 146 women reported that those in the interven-
tion group had a significant reduction in past-fortnight
depression scores (but not past-week depression scores),
but this only applied to the sub-sample of women rated as
low-moderate risk for antepartum depression and not to
the sub-sample rated as high-risk for antepartum depres-
sion [28]. The authors did not present a comparison
for the full sample, and these sub-group analyses were
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Table 5 Risk of bias assessment of RCTs assessing SSS (RoB2)

Reference Randomisation Deviations Missing outcome  Measurementof  Selection of the Overall Bias
process from intended data the outcome reported result judgement

interventions

Barlow [3] Low Some concerns Low Low Low Low

Barnet [5] Low Some concerns Some concerns Low Some concerns Some concerns

Cote-Arsenault [14] Low Some concerns Low Some concerns Low Some concerns

Gjerdingen [22] Some concerns Some concerns Low Low Some concerns Some concerns

Jesse [27] Some concerns Some concerns High Low High High

Langer [30] Low High High Some concerns Low High

Lenze [32] Some concerns High Low Some concerns Low High

Lenze [33] Low Some concerns Some concerns Some concerns Low Some concerns

Reid [46] Low Some concerns Low Some concerns Some concerns Some concerns

Shorey [50] Low Some concerns Low Low Low Low

Shorey [52] Low Low Some concerns Low Low Low

Shorey [51] Low Low Some concerns Low Low Low

underpowered. We inferred from both studies that there
was: uncertainty (due to power issues) over whether the
intervention was effective at reducing depression scores
in pregnant women at low risk of antepartum depression,
no evidence that the intervention improved SSS, and no
evidence of a mediating effect of SSS improvements on
improved antepartum depression [27].

A trial assessing a parenting programme for perina-
tal heterosexual couples in Singapore was the only RCT
of the twelve in this category to evidence significant
improvements in both SSS and mental health (depres-
sion and anxiety) scores [52]. The Supportive Educa-
tional Parenting Program (SEPP) assessed was an indirect
intervention focused on parenting skills, whereby peri-
natal couples received two educational telephone calls
from midwives (one prenatal and one postnatal) and one
month’s access to a mobile health app (including a dis-
cussion forum where asynchronous communication was
enabled with other participant couples and midwives).
Control couples received routine care and optional edu-
cational classes on mother and infant care.

Two other RCTs studied SEPPs for heterosexual cou-
ples in Singapore and identified significant improvements
in SSS scores but not in mental health outcomes com-
pared to controls [50, 51]. The SEPPs evaluated in these
two RCTs included telephone educational calls with mid-
wives or any synchronous communication with health-
care professionals [50, 51]. One of these RCTs evaluated
the delivery of SEPP for couples in the postnatal period
only [50], whilst the other evaluated delivery in both
perinatal periods [51]. Additionally, the latter matched
participants with trained volunteers who offered peer
support via private or group chats [51].

In addition to the aforementioned Singaporean trials
assessing educational parenting programmes [50-52],
one other RCT (of the twelve in this category) found a
significant increase in SSS scores, but no significant dif-
ference in mental health outcomes after the intervention

compared to controls [32]. This RCT evaluated a direct
intervention comprising eight individual brief Interper-
sonal Psychotherapy (IPT) sessions aimed at improving
interpersonal skills and providing mental health sup-
port in a US sample of pregnant women, with the control
group receiving routine care [32]. Another RCT of eight
brief IPT sessions for pregnant women with similar con-
trol group conditions included eight additional IPT-Dyad
sessions after delivery but did not find any significant
group differences in SSS or depression scores [33].

Apart from the Singaporean trial including telephone
educational sessions with midwives [52], no other trials
in this category found a significant improvement in men-
tal health outcomes after the intervention compared to
control groups. Two of these RCTs provided emotional
and practical support via telephone and home visits [22,
30] and three RCTs promoted parenting skills via home
visits [3, 5, 14], but none found significant group differ-
ences in SSS or in mental health scores post-intervention.

In summary, only one trial in this category presented a
formal mediation analysis, which did not support a medi-
ating effect of SSS in improving antenatal depression [27].
Three trials identified significant improvements in SSS
but none in mental health, eight trials found no improve-
ments in either SSS or mental health, and one trial pro-
vided evidence to support effectiveness in improving
both SSS and mental health but did not conduct formal
mediation analyses [52] (Table 6). One RCT measured
both loneliness (see above) and SSS and found no signifi-
cant group difference in loneliness, SSS or anxiety scores
but identified a significant decrease in depression scores
at three months follow-up [49]. Together these studies do
not provide evidence to support the hypothesis that SSS
mediates improvements in mental health. These find-
ings should be interpreted with caution, as the certainty
of the evidence is hampered by the use of vote-counting
methods rather than meta-analysis, which was precluded
given substantial heterogeneity.
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Studies using a non-RCT design

The nine non-RCT studies were considered to be at mod-
erate (n=4), serious (n=3), or critical (n=2) risk of bias
(Table 7). These studies included four quasi-RCTs, four
single-group designs comparing measures pre- and post-
intervention, and one prospective cohort study compar-
ing groups defined by exposure to a self-help intervention
(Table 8).

All nine non-RCT studies targeted women as partici-
pants: one during pregnancy, three postnatally, and five
addressed both perinatal periods. Five of the nine studies
assessed direct interventions for promoting interpersonal
skills or developing social interactions. Additionally,
these five interventions provided emotional support and
promoted parenting skills or parent-infant attachment.
The other four studies evaluating indirect interventions
provided emotional support and/or parenting skills
training.

All nine studies assessed depression as primary out-
come except one that measured postnatal stress [26]. In
addition to depression, two studies measured anxiety [4,
31]. All nine studies measured SSS (eight as a primary
outcome), but none measured loneliness. No study con-
ducted formal investigation of SSS as a putative mod-
erator or mediator of the effect of the intervention on
mental health outcomes.

Only one of the nine non-RCT studies, an English
single-group pre- and post-intervention design, found
a significant increase in SSS scores and also identified
significant post-intervention improvements in mental
health; specifically, anxiety and depression measures [4].
This direct intervention provided home visits by trained
volunteers to develop informal support networks and
parenting skills.

Four of the nine non-RCT studies found a significant
improvement in depression symptoms but not in SSS
scores compared to controls or baseline, but none of
these assessed any other mental health outcome [11, 21,
34, 45]. Three of these studies evaluated direct psycho-
social interventions for developing social interactions

Page 12 of 18

or interpersonal skills among pregnant and postnatal
women. Of these, one evaluated ‘mentor mothers’ deliv-
ering perinatal informational and educational support
(related to healthcare, feeding and health promotion) as
well as peer-delivered cognitive-behavioural group ses-
sions [21]. Two evaluated health professionals offering
individual IPT sessions [34, 45]. The other study that
found significant improvement in depression scores (but
not SSS) was an indirect intervention aiming to improve
maternal psychosocial functioning and enhance infant
attachment in a sample of pregnant non-violent offenders
in the US [11]. This single-group study compared mea-
sures pre- and post-intervention, which involved mental
health professionals delivering a programme enabling
access to individualised social services and a parenting
intervention based on the Circle of Security Perinatal
Protocol [13] during pregnancy (whilst participants lived
in a treatment facility) and in the postnatal period (when
participants lived in a residential facility).

The remaining four non-RCT studies found no evi-
dence to support improvements in mental health or SSS.
One evaluated a direct intervention for HIV-positive
mothers involving provision of psychosocial support
for improving interpersonal skills and mental health
[39]. The other three evaluated indirect interventions,
including a proxy for self-help [60], nurse-led teaching of
parenting skills and postnatal healthcare [26], and peer-
delivered teaching of parenting skills and provision of
practical and emotional support [31], and none reported
significant differences in SSS or mental health outcomes
attributable to the intervention.

In summary, only one non-RCT study provided some
evidence to support improvements in both SSS and men-
tal health, and none of these studies presented formal
mediation analyses. Four studies found improvements in
depression symptoms but not in SSS, whilst four studies
did not find significant changes in either mental health
symptoms or SSS. Together these non-RCT findings
suggest that the impacts of interventions on SSS appear
to be different to impacts on mental health outcomes.

Table 7 Risk of bias assessment of non-RCT study designs (ROBINS-I)

Reference Confounding Selection of Classifica- Deviations Missing Measure- Selectionof  Overall
participants tion of fromintended data ment of the reported Risk of
interventions interventions outcomes  result bias
judgement
Barlow [4] Serious Serious Low Low Critical Serious Low Critical
Cassidy [11] Moderate Low Low Serious Serious Low Low Serious
Futterman [21] Moderate Low Moderate Low Moderate  Low Low Moderate
Hung [26] Critical Critical Moderate Low Serious Low Low Critical
Lederer, [31] Serious Moderate Low Moderate Serious Moderate Low Serious
Lenze [34] Serious Low Low Moderate Serious Low Low Serious
Mundell [39] Moderate Low Low Moderate Moderate  Moderate Low Moderate
Posmontier [45]  Moderate Low Moderate Moderate Low Low Low Moderate
Woolhouse [60]  Low Low Moderate Moderate Moderate  Low Low Moderate
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effective interventions for treating perinatal depression.
The current evidence does not suggest that improve-
ments in loneliness/SSS necessarily mediate improve-
ments in perinatal mental health or vice versa. However,
given limited sample sizes and minimal formal media-
tion/moderation analyses in this review, further work
is needed to test mediation and moderation by each in
mechanistic pathways. Overall, only two RCTs described
an explicit intention to investigate mechanisms, but only
one of these conducted formal mediation analysis, and
did not find support for their hypothesis that reductions
in SSS mediate reductions in antenatal depression [27].
We therefore know little about mechanisms of change in
relation to interventions addressing perinatal social out-
comes and perinatal mental health. We recommend that
future interventional studies include mediation analyses
to understand the links between perinatal social out-
comes and perinatal mental health.

In our review only five studies reported effect sizes
and only three presented standard error estimates. This
precluded us from using quantitative synthesis methods
that could offer a more formal assessment of the certainty
of evidence collected. We encourage triallists of perina-
tal interventions to follow PRISMA guidelines and to
estimate effect sizes that are comparable with those for
similar evaluations, permitting formal methods for com-
bining data and improving precision of estimates.

Our review highlights not only the lack of mechanis-
tic studies but also the relative lack of trials of perina-
tal mental health interventions that measure loneliness
compared to those measuring SSS, and of trials measur-
ing perinatal mental health problems beyond depression
and anxiety. Future interventional research on perinatal
mental health interventions should specifically target
loneliness, given the high estimates of reported loneli-
ness among this population [29] and its role as a potential
risk factor for mental ill-health [38]. Such trials should
use validated loneliness measures and a broader range of
perinatal mental health outcomes.

Only one study [49] measured both loneliness and SSS,
but as neither were significantly ameliorated, this limited
the degree to which different mechanisms might explain
why interventions may influence one and/or the other.

We also identified that among interventional stud-
ies measuring perinatal loneliness, only one targeted
the antenatal period [2], suggesting the need for more
research on the impact of perinatal mental health inter-
ventions on loneliness during pregnancy.

Findings in the context of other studies

A key feature of studies in our review with positive find-
ings in improving depression were delivery of emotional
support via online or telephone communication. These
findings are consistent with those of a recent umbrella
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review of studies evaluating psychological interventions
for perinatal depression, which concluded that internet-
based interventions were time- and cost-effective [7].
They are also consistent with those of a broader review
of interventional studies delivering different modes of
parental support, which noted promising findings in
reducing loneliness for parental interventions involving
telehealth, home visiting peer support, parenting pro-
grammes, interpersonal skills training, and short-term
cognitive therapy [40]. Regarding preferences for for-
mal or informal support, previous survey findings sug-
gest that postpartum women prefer informal to formal
sources of support, and that postpartum depression is
negatively associated with satisfaction with formal and
informal instrumental support and informal psycho-
logical support [1]. In the context of those findings, our
results suggest a need to design and evaluate interven-
tions maximising formal and informal instrumental sup-
port and informal psychological support.

Strengths and limitations

We used a robust and systematic search strategy that was
sufficiently broad to retrieve studies addressing a wide
range of mental health symptoms in the perinatal period
and different subjective experiences of social relation-
ships of mothers and/or fathers. We did not restrict our
search to trials of evaluations in which the stated inten-
tion was to address loneliness/SSS, which broadened the
pool of studies from which we could draw valid infer-
ences. Our use of independent screening and quality
evaluation of all records, conducted by two reviewers,
was a strength, as was the clinical and research experi-
ence brought by members of our research team.

Nevertheless, despite the search aiming to include
studies published in English or Spanish, we only identi-
fied eligible studies in English, primarily based in high-
income countries. We acknowledge the possibility of
omitting some trials published in other languages from
low- and middle-income settings. Additionally, samples
in included studies were primarily female, and most stud-
ies assessing loneliness were focused on the postnatal
period. All included studies that presented significant
improvements in mental health and/or social outcomes
were conducted in high-income countries; participants
sampled in the majority of these studies were predomi-
nantly living with a partner, and were vulnerable to or
experiencing mental health difficulties. These limitations
on sample representativeness limit the generalisability of
our results.

We also recognise that our grey literature search was
limited to eight search engines, and excluded some
important grey literature databases, and this may have
overlooked important findings. We included studies
using unvalidated measures with the aim of broadening
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the scope of our search, provided that they met our inclu-
sion criteria. Although only five of the included studies
used unvalidated measures, this represented a potential
measurement bias (highlighted in tables) and should be
considered when interpreting findings.

The heterogeneity of studies meant that a meta-anal-
ysis could not be conducted, and the low proportion of
studies rated at low risk of bias (31%) prompts caution
in interpreting our overall findings. Without the option
of meta-analysis, results were synthesised using vote
counting based on the direction of effect, which limited
a formal assessment of the certainty of evidence, but
throughout our review we considered differences in study
quality, tabulating magnitude of effect sizes for context.

Clinical, policy and research implications

Considering the unique biological and psychosocial risk
factors applied to the perinatal period and the damaging
consequences to families of poor mental health, there is a
clear potential for perinatal mental health interventions
to make an important contribution to social connected-
ness and vice versa. However, we found that most of the
studied interventions that significantly improved mental
health symptoms did not appear to alleviate loneliness/
SSS. We also found little evidence to suggest that address-
ing loneliness/SSS can improve perinatal mental health
or vice versa, largely due to the lack of formal mediation
analyses. We also noted that our searches identified no
evaluations of perinatal mental health interventions that
included approaches addressing social cognitions in peri-
natal parents. Given that this type of intervention has
been identified as promising for alleviating loneliness in
populations of people with mental health problems [35]
and in the general population [37], this would be worth
developing for the perinatal period.

The heterogeneity in the components of the interven-
tions and the outcomes identified in our review suggest
that it may be important to investigate further the fol-
lowing intervention components in the perinatal popu-
lation: type of synchronous interactions, the content of
information provided, the models of emotional support
offered, the role of facilitators and the nature of the skills
delivered. More mechanistic trials that explicitly evalu-
ate potential mediating effects are needed to evaluate the
effectiveness of perinatal mental health interventions, as
well as cost-effectiveness studies, so that policy decisions
can be made about whether addressing loneliness and
SSS might improve perinatal parents’ mental health.

Future research should also evaluate the effectiveness
of appropriate interventions in low- and middle-income
countries, parents in the antenatal period, single parents,
male parents, gender minority groups, and special risk
populations (such as parents of preterm infants, parents
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with psychiatric histories, and those bereaved by miscar-
riage or stillbirth).

This information will be key for gaining a better under-
standing of perinatal needs and identifying contexts and
populations in which targeting loneliness might be rel-
evant to improving parents’ mental health in the perina-
tal period. Future research should also examine resource
requirements for potential implementations of effec-
tive interventions. This would have implications for evi-
dence-based guidelines on perinatal care nationally, with
potential benefits for parental wellbeing and childhood
psychosocial development.

Conclusions

Our findings highlight the limited evidence describing
the effectiveness of interventions for improving mental
health during the perinatal period that also alleviate lone-
liness/SSS, and specifically the lack of mechanistic stud-
ies delineating these pathways. We did not find evidence
that addressing loneliness/SSS can improve perinatal
mental health or vice versa, due to the lack of studies
investigating mechanisms formally. There is a clear need
for further mechanistic evaluations of interventions that
address subjective aspects of social relationships as well
as preventing or treating a broad range of mental health
outcomes perinatally, particularly where intervention
occurs early on (i.e. in pregnancy). This systematic review
identifies clear evidence gaps, focussing interest on areas
for future work by those who develop and trial perinatal
mental health interventions.
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