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Abstract
Problem: Prenatal depression and anxiety are linked to poor maternal and infant outcomes.
We need to understand predictors of poor mental health to identify at-risk women, and
targets for support.
Background: Previous research has demonstrated a relationship between low levels of
perceived social support, and depression and anxiety in pregnant women. However, there is
a lack of research into the factors that may mediate this relationship.
Aim: As social distancing measures (e.g., lockdown) are likely to negatively affect women’s
perceived support in the prenatal period, we investigated the relationship between
perceived social support and both anxiety and depression in UK-based pregnant women
during the COVID-19 pandemic. Further, we examined two potential mediators that may
contribute to psychological symptoms: repetitive negative thinking and loneliness.
Methods: We administered a battery of online measures to a sample of pregnant women
(N=205) between May-June 2020, during the first peak of the pandemic in the UK, when
perceived social support was likely to be low.
Results: Consistent with predictions, perceived social support was significantly negatively
related to depression, anxiety, loneliness and repetitive negative thinking. Furthermore,
repetitive negative thinking and loneliness mediated the relationship between perceived
social support and both depression and anxiety. Moreover, perceived social support and
loneliness were associated with specific types of online behaviours.
Conclusions: Taken together, the findings shed light on the processes through which social
support may exert its effects on depression and anxiety and highlight potential therapeutic
targets for interventions which aim to prevent and treat mood disorders in perinatal
cohorts.
Keywords: prenatal; anxiety; depression; repetitive negative thinking; social support; loneliness
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Statement of Significance

Problem
Prenatal depression and anxiety are linked to poor maternal and infant outcomes. We need
to understand predictors of poor mental health in order to identify at-risk women, and
targets for support.
What is Already Known
Pregnant women with lower perceived social support experience more depression and
anxiety symptoms. However, there is little research into the factors that may mediate this
relationship. Loneliness and repetitive negative thinking (RNT) are potential mediators that
are associated with all three variables.
What this Paper Adds
A new mediation model of the relationship between perceived social support and anxiety
and depression. The identification of potential strategies (focusing on support, loneliness
and RNT) to support prenatal wellbeing.
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Introduction
The perinatal window is a high-risk period for maternal mental health. One in four
pregnant women report mental health problems [1], and both depression [2] and anxiety [3]
are prevalent in the perinatal period. Psychological wellbeing is critical to expectant
mothers’ capacity to care for themselves and their unborn child, and poor perinatal mental
health has a host of adverse consequences for offspring both immediately and in the long
term [4–6].
The COVID-19 pandemic of 2020 had a significant impact in the UK, in terms of the
number of COVID-19 cases, mortality rate across the population, and the substantial strain
imposed on healthcare services. In addition, the pandemic brought with it multiple stressors
and potential risk factors for poor mental health, including fear of contracting the virus and
its consequences, and concerns about the health of vulnerable family members [7,8]. For
pregnant women (classed as ‘vulnerable’), these stressors were likely compounded by
worries about the potential consequences of contracting the virus on the foetus (which still
remain unknown), as well as general concerns about access to healthcare and support [9–
12]. Indeed, almost half of the pregnant responders in a large survey conducted in the UK
during the first peak of the pandemic reported concerns about access to healthcare, and
less than one-third of perinatal respondents (including pregnant women and postnatal
parents) felt confident that mental health support would be available should they need it
[12]. Lockdown periods (instituted to mitigate the spread of the virus) resulted in both
physical and social isolation, and thus likely reduced levels of apparent social support [7,13].
This situation may have disproportionately affected pregnant women, for whom a lack of
social support has been identified as a common source of distress [14] and an important
correlate of psychological wellbeing [15]. Furthermore, restrictions on movement led some
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hospitals to prohibit partners attending antenatal check-ups, which may have further
exacerbated a sense of lack of support. Thus, it is important to understand how a potential
reduction in perceived social support may have impacted the psychological wellbeing of
perinatal women during lockdown.
While there is emerging evidence of increases in perinatal depression and anxiety
during the global pandemic [16–19], we still know relatively little about the predictors of
psychological wellbeing of pregnant women in the context of COVID-19. However, a growing
body of evidence suggests that social support is related to psychological wellbeing in the
perinatal period [20] and previous studies have highlighted low levels of perceived social
support as a risk factor for depression and anxiety in pregnant women (for review see Biaggi
et al [15]) - although Milgrom et al [21] found that this relationship was stronger for
depression than anxiety. Given that lockdown restrictions limited access to social support at
a critical time for pregnant women, it is important to understand the relationship between
perceived social support and symptoms of anxiety and depression during this period, as well
as the psychological processes underpinning this association. In particular, understanding
the way in which potentially modifiable cognitive factors may mediate the relationship
between social support and psychological symptoms has scope to highlight potential targets
for evidence-based prevention and treatment approaches, both during the pandemic and
beyond.
One such factor is loneliness - defined as “a distressing feeling that accompanies the
perception that one’s social needs are not being met by the quantity or especially the
quality of one’s social relationships” [22]. Previous research has found that loneliness is
strongly associated with depression [23] and anxiety [24]. While few studies have focused
on perinatal loneliness [25,26], there is some evidence that these associations are also
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present in antenatal and postnatal periods [27]. Loneliness has also been hypothesised as a
mediator by Stroebe et al. [28], who found that social support influences wellbeing through
a dual pathway of emotional and social loneliness. Furthermore, loneliness is associated
with negative perceptions of social interactions and hypervigilance for social threat
information [29,30]. Thus, those with lower perceived social support may have an increased
level of loneliness, which may lead to negative social and cognitive biases which, in turn,
may reinforce and foster negative feelings and behaviours associated with depression and
anxiety [31]. However, to our knowledge, no data currently exist regarding the extent to
which women experienced loneliness in the perinatal period during the pandemic, and
whether levels of loneliness mediate the relationship between perceived social support and
depression and anxiety during this time.
Repetitive negative thinking (RNT) is another potential mediator. RNT refers to
thinking that is negative, perseverative, and difficult to control, and includes rumination
(repetitive thinking about the past) and worry (repetitive thinking about the future) [32].
There is growing evidence that RNT predicts perinatal anxiety and depression [33,34]. For
example, Schmidt et al. [35] found that RNT in the first trimester predicted depression levels
in the third trimester, while Barnum et al. [36] reported that RNT in the third trimester
predicted changes in depression symptoms from the third trimester to eight weeks
postpartum. O’Mahen et al. [37] found that RNT interacted with levels of social functioning
to predict postpartum depression symptoms. However, more research is needed to
determine its relationship with anxiety in this period.
Outside of the perinatal context, associations have been found between RNT (i.e.
rumination) and anxiety [38], depression and reduced social support [39]. These combined
observations are consistent with the hypothesis that RNT might mediate the relationship
5

between social support and depression and anxiety. For example, previous research has
suggested that one pathway through which social support may exert its effects on wellbeing
is via rumination, such that those with lower levels of social support may be more likely to
engage in ruminative thoughts [40]. Indeed, there is evidence that RNT mediates the
association between peer relationships and depression [39]. In addition, RNT mediates the
relationship between loneliness and depression in other cohorts during transitional periods
(for example, college students [41,42]), suggesting that loneliness and RNT may be serial
mediators between perceived social support and depression. However, their role in anxiety
is unclear. As far as these authors are aware, this is the first study to investigate a serial
mediation model using loneliness and RNT as mediators in these relationships.
Lockdown may represent a particularly high-risk period for increased RNT amongst
perinatal women, given the level of uncertainty around both childbirth and perinatal care
[10], and limited social contact [13] during the pandemic. Furthermore, some researchers
have suggested the combination of isolation-related confinement and the general
uncertainties that accompany COVID-19 may have led to an increased risk of domestic
violence [43,44], which is also likely to be associated with both significant mental health
consequences, and RNT. For example, ruminative thinking has been found to occur when
there is a discrepancy between an idealised or desired state and one’s actual experience
[45], and in times of uncertainty. For example, Nolen-Hoeksema (2000) found that
participants’ rumination often reflected the uncertainty (or lack of control) they felt about
their situation. Lockdown restrictions resulted in significant uncertainty and practical
disruption for pregnant women (e.g., changes to antenatal appointments, restrictions on
partners attending the birth, altered birth plans and a lack of birth preparation classes; [46]),
potentially fuelling RNT and leading to anxiety and depression. Thus, the extent to which
6

RNT during the COVID-19 pandemic had an impact on perinatal depression and anxiety
warrants investigation.
Social media and online forums have increased in popularity in recent years for
expectant and new mothers, as a means to gather information (e.g., internet searches on
sleep, feeding etc) and engage with other expectant/new mothers [47,48]. In the context of
lockdown and social isolation, we expected these behaviours to increase to fill their social
support needs. However, we do not know about the nature and frequency of such
technology use and online behaviours by women in the perinatal period during the
pandemic; nor do we know whether there is an association between loneliness, perceived
levels of social support and online behaviours in this population.
With these gaps in mind, we conducted an online survey targeting a sample of
pregnant women during the COVID-19 pandemic. Our primary aim was to explore the
interrelationships of perinatal psychological wellbeing (i.e., depression, anxiety), perceived
social support, loneliness, and RNT. In particular, we sought to determine whether
perceived social support was associated with psychological symptoms, and if so, whether
RNT and loneliness mediated this association. We hypothesised that (i) lower levels of
perceived social support would be associated with higher depressive and anxiety symptoms;
(ii) that higher levels of loneliness and RNT would be associated with higher depression and
anxiety symptoms; and (iii) RNT and loneliness would mediate the relationship between
perceived social support and both depression and anxiety. Our secondary aim was to
investigate how COVID-19 affected perceived social support, and the mechanism(s) through
which pregnant women sought support to mitigate effects of isolation and loneliness. We
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therefore examined the use of technology to facilitate social contact and support as well as
exploring the relationship between loneliness and technology use/online behaviour.

Method
Participants and Procedure
We recruited a convenience sample of participants using a combination of
advertising on mum-focused social media sites and forums (including MumsNet, NetMums
and local mum and baby Facebook groups), advertising through digital newsletters from
companies providing services to mothers, and via online participant recruitment using
Prolific. Inclusion criteria included: women who were (1) pregnant; (2) aged 18 and over; (3)
living in the UK; and (4) fluent in English. Participants who expressed interest were directed
to the online study information sheet and consent form. Participants who completed the
questionnaire were entered into a prize draw to win one of three £20 Amazon vouchers.
Participants (N = 205) answered the questionnaires anonymously online between 1st
May and 1st June 2020. All participants reported demographic data and completed five
standardized measures described below. Participants’ knowledge about COVID-19,
adherence to government guidelines and perception of risk were measured using Likerttype scales (higher scores reflecting greater knowledge, adherence, risk perception,
respectively; see Table 1 for means).
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Measures
The Edinburgh Postnatal Depression Scale (EPDS) is a 10- item self-report measure of
perinatal depressive symptoms [49]. Respondents rate the extent to which each item
applied to them over the past week using a 4-point Likert scale. Scores over 10 indicate
probable perinatal depression, with higher scores indicating higher levels of symptoms.
Cronbach’s α = 0.87, indicates high reliability [49].
The Perinatal Anxiety Screening Scale (PASS) is a 31-item measure of perinatal
anxiety symptoms [50]. Scores range from 0-93; scores between 21-41 indicate mildmoderate anxiety, and scores between 42-93 suggest severe symptoms [51]. It possesses
excellent construct validity and reliability (Cronbach’s α = 0.96; [50]).
The Repetitive Negative Thinking Questionnaire (RTQ-10) [52,53] is a 10-item
transdiagnostic measure of RNT. Respondents rate items about their thinking following a
distressing event on a 5-point Likert-type scale; higher scores indicate more RNT. The RTQ10 has very high internal consistency (α = .89 [49]).
The Multidimensional Scale of Perceived Social Support (MSPSS) [54] is a 12-item
self-report measure in which participants indicate their perception of support from friends,
family and a significant other along a seven-point Likert scale from 1 (very strongly disagree)
to 7 (very strongly agree). Cronbach’s α of 0.92 has previously been reported in a perinatal
cohort [55].
The de Jong Gierveld Loneliness Scale (short form) is a six-item scale used to assess
loneliness [53]. Scores range from 0 (not lonely) to 6 (extremely lonely). The Cronbach’s α
coefficients for the 6-item loneliness scale vary from .70 and .76 for the total adult
population [56].
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In addition, demographic information was collected alongside information about
how COVID-19 affected participants’ access to social support, their use of technology to
access support during lockdown, and their opinions and worries about COVID-19 in general.
Ethics
The study received ethical approval from the Open University’s Human Research Ethics
Committee and online informed consent was obtained from all participants. As asking
participants to think about their feelings and circumstances had the potential to result in
some participants feeling distressed, safeguarding procedures were put in place.
Participants were presented with information regarding support services at the beginning
and the end of the survey. Furthermore, if a participant’s responses indicated particularly
high anxiety or depression scores, they received an automated message within the survey
which provided details of relevant mental health helplines and directed them to contact
their healthcare professional.Results
The demographic information of the participants can be seen in Table 1. For the
statistical analyses, SPSS version 26 was used to perform a mediation analyses with
depression and anxiety as separate outcome variables. Assumptions of normality and
linearity were assessed, and the data were found to be appropriate for robust linear
mediation modelling. There were no concerns about multicollinearity; that is, none of the
predictors were too highly correlated (all <.9). Cook’s Distance values were all less than 1,
meaning that there were no influential outliers of concern.

Table 1. Demographic information

Pregnant women
(N = 205)
n (%)

Age
18-24
25-34
35-44
Education
None
GCSEs or equiv
A Levels or equiv

13 (6.3)
129 (62.9)
63 (30.7)
2 (1.0)
13 (6.3)
39 (19.0)
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UG degree
PG degree
Other
Relationship
Married or cohabiting
Single
Non-cohabiting partner
Living arrangements
Living alone with child/ren
Live with partner and child/ren
Live with partner and no children
Employment
Full-time employment
Part-time employment
Self-employed
Studying
On maternity or sick leave
Furlough
Not in paid employment
Ethnicity
White
Mixed or multiple ethic groups
Asian or Asian British
Black / African / Caribbean / Black
British
Other ethic group
Recruitment
Social media
Prolific
Parity (N=158)*
Primiparous
Multiparous
Trimester
1st
2nd
3rd

78 (38.0)
69 (33.7)
3 (1.5)
197 (96.1)
4 (2.0)
3 (1.5)
4 (2.0)
116 (56.6)
85 (41.4)
85 (41.5)
38 (18.5)
12 (5.9)
4 (2.0)
20 (9.8)
25 (12.2)
21 (10.2)
186 (90.7)
8 (3.9)
6 (3.0)
4 (2.0)
1 (0.5)
151 (73.7)
54 (26.3)
93 (58.7)
65 (41.1)
70 (34.1)
69 (33.7)
66 (32.2)

mean (SD)
COVID-19 (scale min-max)
Knowledge (1-10)
8.34 (1.14)
Following recommendations (1-7)
6.58 (.76)
Risk of illness (1-7)
3.64 (1.61)
* Due to an error, parity information was only collected from 158 participants

Initial correlational analyses examined the relationships between anxiety,
depression, RNT, social support, and loneliness. Descriptive statistics (mean, SD) and
correlations are presented in Table 2.
Table 2. Intercorrelations between the five variables of interest
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Mean
EPDS
PASS
RTQ-10
MSPSS
Loneliness

11.93
28.06
26.56
65.74
3.48

SD

EPDS
5.22
15.82
10.35
13.04
1.81

1
.719**
.469**
-.314**
.478**

PASS
1
.591**
-.315**
.411**

RTQ-10

1
-.300**
.384**

MSPSS

1
-.449**

Loneliness

1

Abbreviations: EPDS - Edinburgh Postnatal Depression Scale; MPSS - Multidimensional Scale of Perceived Social Support;
PASS - Perinatal Anxiety Screening Scale; RTQ-10 - Repetitive Negative Thinking Questionnaire
**: correlation is significant at p<.001

There were significant correlations among all variables. Both depression and anxiety
were negatively related to social support, and positively related to RTQ-10 and loneliness,
supporting hypotheses (i) and (ii), and confirming the validity of the mediation analyses.
The demographic and perinatal variables in Table 1 were examined as potential
covariates using a series of one-way ANOVAs and correlations, as appropriate. The only
significant findings were that trimester had a significant effect on EPDS (F(2,202)=4.21,
p=.02, ηp2=.04), PASS (F(2,202)=6.12), p=.003, ηp2=.06) and RTQ (F(2,202)=4.50, p=.01,
ηp2=.04). In all cases, post hoc comparisons showed that this was due to significantly lower
scores in the second trimester, compared to the third (all ps<.01).
Furthermore, probable mental health issues were determined using defined cut-offs
for the PASS (≥26) [51] and EPDS (≥13) [49]. 48.8% of participants scored above the cut-off
for anxiety, compared to 45.4% for depression.

Depression
A serial mediation model was used to test the roles of loneliness and RNT in
mediating the relationship between social support and depression, with trimester (dummy
coded as a categorical variable due to non-linearity) as a covariate. Figure 1 illustrates the
findings of the model. The analysis showed that the total effect of social support on
depression was significant (without the mediators) (c=-.13, SE= .03, t(201)= -4.81, p<.001). In
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addition, perceived social support significantly predicted both mediators: loneliness (ba1 = .06, SE= .01, t(201)= -7.22, p<.001) and RNT (ba2 = -.14, SE= .06, t(200)= -2.40, p=.02); and the

direct effect of the first mediating variable (loneliness) on the second mediating variable
(RNT) was also significant (ba3 = 1.63, SE= .41, t(200)= -3.96, p<.001). When perceived social
support and the two mediating variables were entered sequentially into the model, the
significant relationship between MPSS and depression disappeared (c’= -.03, SE= .03, t(199)=
-1.28, p=.20). This result indicates that loneliness and RNT fully mediate the relationship
between perceived social support and depression. Moreover, the overall model was
significant (F(5, 199)= 20.27, p<.001).
The SPSS PROCESS macro model 6 [57] was used to test the significance of the
indirect effects in the model using 5000 bootstrapped samples. Table 3 shows the indirect
effects and their associated 95% CIs. As is typical in mediation analysis, these bootstrapped
CIs were used to establish the significance of the indirect effects, such that when the upper
and lower bounds of the CIs did not encompass 0, significance was inferred. As shown in the
table, the total indirect effect of perceived social support through loneliness and RNT on
depression (which represents the difference between total and direct effects/c-c’) was
significant (Total indirect = -.09, SE = .02, CI[-.13, -.06]). Furthermore, R2 values showed that
including the two mediators into the model more than doubled the variance explained by
the model (R2 mediation model = .34; R2 total effect model = .14).
Within the tested model, when mediating variables were considered separately and
together, the single mediation of loneliness (point estimate= -.06, SE = .02, CI[-.09, -.03]) as
well as the multiple-serial mediation of perceived loneliness and RNT (point estimate= -.02,
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SE = .01, CI[-.03, -.01]) were found to be statistically significant. However, the indirect effect
through RNT alone was not (point estimate= -.02, SE = .01, CI[-.04, .004]).
To investigate whether specific indirect pathways were stronger than each other,
single and multiple mediation models were contrasted in pairs and findings are outlined in
Table 3. No significant difference was found between the single mediation through
loneliness versus the single mediation model through RNT. Furthermore, the single
mediation of RNT was not found to be significantly different from the mediating effect
through both mediators. However, the mediating role of loneliness alone was found to be
stronger than the serial-multiple mediation of loneliness and RNT together.
Table 3. Comparisons of indirect effects and specific indirect effects of perceived social support through
loneliness and RNT on depression (unstandardised coefficients are reported)
Estimated b

SE

Lower BCa
CI

Upper
BCa CI

-.0924*
-.0557*
-.0210
-.0157*

.0173
.0165
.0122
.0075

-.1316
-.0942
-.0438
-.0346

-.0626
-.0288
.0042
-.0056

Indirect Effects
Total indirect effect
Soc Sup → Loneliness → Depression
Soc Sup → RNT → Depression
Soc Sup → Loneliness → RNT → Depression
Contrasts
Model 1 vs Model 2
-.0347
.0245
-.0905
.0069
Model 1 vs Model 3
-.0400*
.0158
-.0739
-.0120
Model 2 vs Model 3
-.0053
.0168
-.0318
.0335
Model 1 = Soc. Supp. Loneliness Depression, Model 2= Soc. Supp. RNT Depression, Model 3= Soc. Supp.
Loneliness RNT Depression.
* 95% CI does not include zero.
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Figure 1. Serial multiple mediation role of perceived loneliness and RNT in the relationships between perceived
social support and depression and anxiety. Unstandardized beta values are reported. *p<.05, **p<.01,
***p<.001

Anxiety
Another serial mediation model was used with the same predictors and covariates,
but with anxiety as the outcome variable. Statistics for the pathways from perceived social
support to the mediators (ba1, ba2) are described above, and can be seen in Figure 1. The
pathway from the mediator loneliness to anxiety was significant (bb1 = 1.53, SE= .56, t(199)=
2.73, p=.001), as was the pathway through RNT (bb2 = .72, SE= .09, t(199)= -7.78, p<.001). In
contrast, the direct effect of perceived social support on anxiety did not reach significance
(c’= -.11, SE= .08, t(199)= -1.48, p=.14). Given that the total effect of social support on
anxiety was significant (without the mediators) (c=-.38, SE= .08, t(201)= -4.81, p<.001), this
suggests mediation has taken place.
Again, the PROCESS bootstrapping procedures were used to test the significance of
the indirect effects, and results can be seen in Table 4. As before, the total indirect effect of
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perceived social support through loneliness and RNT on anxiety was significant (Total
indirect = -.27, SE = .06, CI[-.38, -.16]). Furthermore, R2 values showed that including the two
mediators into the model more than doubled the variance explained by the model (R2
mediation model = .41; R2 total effect model = .15).
Within the tested model, the single mediation of loneliness (point estimate= -.10, SE
= .04, CI[-.18, -.02]) as well as the multiple-serial mediation of perceived loneliness and RNT
(point estimate= -.07, SE = .03, CI[-.16, -.03]) were found to be statistically significant.
However, the indirect effect through RNT alone was not (point estimate= -.10, SE = .05, CI[.20, .02]).
To investigate whether specific indirect effect pathways were stronger than each
other, single and multiple mediation models were contrasted in pairs and findings are
outlined in Table 4. In this case, no significant differences were found between any of the
indirect pathways.
Table 4. Comparisons of indirect effects and specific indirect effects of perceived social support through
loneliness and RNT on anxiety (unstandardised coefficients are reported)
Estimated b

SE

Lower BCa
CI

Upper
BCa CI

-.2672*
-.0956*
-.0981
-.0734*

.0563
.0392
.0547
.0348

-.3805
-.1768
-.1954
-.1616

-.1582
-.0230
.0205
-.0260

Indirect Effects
Total indirect effect
Soc Sup → Loneliness → Anxiety
Soc Sup → RNT → Anxiety
Soc Sup → Loneliness → RNT → Anxiety
Contrasts
Model 1 vs Model 2
.0025
.0740
-.1596
.1348
Model 1 vs Model 3
-.0222
.0494
-.1013
.0931
Model 2 vs Model 3
-.0247
.0782
-.1460
.1627
Model 1 = Soc. Supp. Loneliness Anxiety, Model 2= Soc. Supp. RNT Anxiety, Model 3= Soc. Supp. Loneliness
RNT Anxiety. .
* 95% CI does not include zero.
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COVID-19 and perceived social support
Participants were asked to indicate the importance of different sources of support
during the pandemic on a scale from 1-5. Partners were rated as most important
(mean=4.97, SD=.38), followed by family (mean=4.31, SD=.83), parent friends (mean=3.77,
SD=.97) and non-parent friends (mean=3.64, SD=1.02). Paired t-tests with Bonferroni
corrections showed that all groups significantly differed from one another (all ps<.001),
except parent vs non-parent friends (p=.43).
Participants also indicated how lockdown affected their involvement in certain social
activities. Over ninety three percent (i.e., 93.7%) of participants said they had been less
involved (or not involved) in antenatal classes; and 73.2% said they had had fewer (or no)
conversations with groups of other mums. In contrast, 89.8% of women had seen or spoken
to their family online or on the phone the same as or more than they usually would,
compared to 68.8% for non-parent friends and 43.9% for parent friends. Correlations
between the frequency of these social activities, perceived social support, RNT, loneliness,
depression and anxiety are shown in Table 5.
Table 5. Relationship between social contact and technology use, and key variables of interest (Spearman’s r
reported, *p<.05, **p<.01)
MSPSS

Loneliness

RTQ-10

EPDS

PASS

Social Contact
Antenatal classes
Group chats with mums
Contact with family
Contact with non-parent friends
Contact with parent friends
Technology Use
Texting individuals
Texting groups
Traditional phone calls
Video call individuals
Video call groups
Browse internet

.011
.174*
.207**
.245**
.193**

-.112
-.171*
-.150*
-.199**
-.186**

-.061
-.175*
-.068
-.031
-.061

-.093
-.038
-.025
-.126
-.063

-.074
-.151*
.016
.000
-.097

.199**
.339**
.311**
.253**
.280**
.056

-.189**
-.249**
-.266**
-.246**
-.184**
.045

-.104
-.073
-.002
-.053
.029
.069

-.055
-.029
-.070
-.062
.038
-.022

-.094
-.016
-.014
-.048
.064
.019
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Use apps for pregnancy/parenting information
Use wellbeing apps
Use other apps
Search internet for pregnancy/parenting
information
Search internet for wellbeing support/information
Search internet for any other purpose
Read posts on large online forums
Actively post on large online forums
Engage with smaller group forums
Check social media
Post photos on social media
Comment on social media

.141*
.047
.044
.090

-.027
-.027
.013
-.005

.039
.023
.047
.121

.085
.070
.111
.047

.169*
.156*
.077
.174*

.046
-.015
.053
.096
.076
.081
.154*
.121

-.111
-.033
-.064
-.109
-.065
.016
-.151*
-.057

.105
.082
-.015
-.136
-.098
.009
-.168*
-.041

.044
-.025
-.006
-.127
-.020
.101
-.061
.025

.164*
.050
.011
-.170*
-.090
.018
-.080
.002

Use of technology, perceived social support and loneliness
We asked participants about their general technology use, as well as their use of
technology for social purposes, to gain information about parenting/pregnancy, or to access
wellbeing support. In order of strength, loneliness was significantly negatively related to
making/receiving traditional voice calls (r=-.27, p<.001), video calling individuals (r=.-26,
p<.001), sending/receiving group texts (r=-.24, p=.001), video calling groups (r=.-18, p<.001),
sending/receiving texts to/from individuals (r=-.15, p=.03) and posting photos on social
media sites (r=-.15, p=.04). General frequency of technology use, social media use, and
searching for information and support were not related to feelings of loneliness. These
variables were also positively related to perceived social support, along with use of apps for
pregnancy/parenting information (r=.16, p=.02). Additionally, Table 5 shows increased
internet searching behaviours and app usage for pregnancy/parenting and wellbeing
information was associated with increased anxiety, while posting on forums was negatively
related to anxious symptoms. Technology use was not significantly associated with
depression, and posting photos was the only variable significantly negatively associated with
RNT.
Discussion
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We found negative relationships between perceived social support and depression
and anxiety in a sample of women who were pregnant during the COVID-19 pandemic,
indicating that women with lower levels of perceived support experienced more depressive
and anxiety symptoms, in alignment with research conducted prior to the pandemic [15].
Furthermore, social support was negatively correlated with loneliness and RNT, indicating
that pregnant women with lower levels of support experienced greater loneliness and
engaged in more RNT.
Mediation analyses supported our hypotheses that loneliness and RNT would
mediate the effect of perceived social support on depression and anxiety, as the pathways
from perceived support to both depression and anxiety via loneliness and RNT were
significant, and both models achieved full mediation. This finding is consistent with previous
research suggesting that poor social support may negatively impact wellbeing due to an
increased likelihood of rumination [40]. Conversely, social support may help to protect
against mental health issues by reducing loneliness and RNT. One potential mechanism may
be that social support reduces self-focused attention, which has previously been related to
loneliness [58] and is a key component of rumination [59]. This possibility is consistent with
research that has suggested perceived social support may affect the coping strategies
implemented in negative contexts. For example, having social support may mean that
individuals are better able to talk through (and act on) their issues, which may help to
prevent perseverative thinking. In contrast, the absence of such support may result in
unproductive negative thought spirals, which in turn may negatively affect mood [60,61].
The serial mediation pathway through loneliness and then RNT is also consistent
with previous work that has found a mediating role of RNT between loneliness and
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depression in university students [41]. Our findings extend this work and demonstrate that
loneliness and RNT combined may mediate not only the relationship between perceived
social support and depression, but also the relationship with anxiety. The breakdown of the
indirect effects within the mediation model showed that the single mediation path through
loneliness (but not RNT) was also significant for both depression and anxiety. The
comparison of the three mediation models for depression indicated that the mediating
effect of loneliness alone was stronger than the pathway through both mediators together.
However, this was not the case for anxiety, suggesting the relative importance of the two
mediators varies for depression and anxiety.
In terms of the COVID-19 context, our findings are consistent with evidence of
elevated rates of mood disorders [16,62] as well as increased fear, loneliness and worry [10]
in pregnant women during the pandemic, reinforcing concerns that COVID-19 presents a
significant psychological challenge for pregnant women [13,63,64]. Participants reported
high levels of psychological distress, with almost half of the sample scoring above the cutoffs for probable anxiety and depression. Furthermore, levels of social isolation and
loneliness were also quite high, with 62% of participants scoring 3 or more on the de Jong
Gierveld loneliness scale – suggesting that loneliness may have been particularly
problematic for perinatal cohorts during the pandemic. These findings speak to the impact
of the pandemic on this group and highlight the importance of screening pregnant women’s
mental health as part of routine antenatal care.
Given the important role of loneliness in mediating the relationship between
perceived social support and depression and anxiety, it may be beneficial for future
interventions to target behaviours that are associated with loneliness. Our findings suggest
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that some technology usage behaviours may be more effective in terms of protecting
against symptoms of depression and anxiety whilst in social isolation. Specifically, using
technology to make voice or video calls, or to send texts and video-call groups may be
particularly helpful in this regard, while general social media, forum or internet use may not.
Preventive interventions which seek to reduce the emergence of psychological symptoms in
the perinatal period could potentially encourage pregnant women to maintain social contact
via these means. Interestingly, correlations suggest increased internet searching behaviours
and app usage for pregnancy/parenting and wellbeing information was associated with
increased anxiety. We speculate that anxiety may have driven these behaviours [65], but the
direction of this relationship needs to be tested in future work.
With the exception of antenatal classes (which were inaccessible to most women at the
time of data-collection due to the restrictions imposed to control the pandemic), all forms
of social contact were significantly negatively correlated with perceived social support and
loneliness. However, group contact with other mums was the only form of contact which
was significantly (negatively) correlated with RNT and anxiety scores. This finding reinforces
qualitative evidence of peer support being the most valued form of social support amongst
women experiencing perinatal anxiety [14], and accords with evidence of perceived support
from friends but not family being associated with a reduction in perinatal anxiety-depressive
symptoms [66]. However, participants in this study rated partner support as being most
important to them; possibly because it was the most readily available form of support
available at the time. However, while the effects of COVID-19 on perceived social support
outside of the domestic context is readily apparent (i.e., although our findings that indicated
access to friends, family and antenatal classes was hindered as a direct result of the
pandemic), the impact of COVID-19 on support from partners is currently unclear. The
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exclusion of partners from pre-natal scans and appointments may have had a negative
effect on perceptions of support. Conversely, partners remaining at home during the
pandemic may have increased women’s sense of support. As research shows that partner
support is significantly related to maternal prenatal and postnatal mental health [67,68], it is
possible that COVID-19 may have had a positive impact in this way. However, given the high
levels of anxiety and depression seen in this study, any advantages seen from increased
partner support may not have been enough to overcome the loss of support in other areas.
Alternatively, it may be that the presence of partners at home during the pandemic did not,
in fact, translate into more support when partners (as well as pregnant women themselves)
were likely working from home – particularly in households with older children who
required care, as well as home-schooling. Indeed, the increased challenges associated with
having the whole family at home may have counteracted any benefit of partners physically
being there. Furthermore, it is also worth considering the potential negative impact of virus
containment policies on women’s wellbeing, with research suggesting isolation measures
have led to higher rates of domestic violence [43,44], which may also lead to significantly
elevated levels of psychological distress during this period.
Implications
The findings have important applications in terms of protecting perinatal cohorts
from poor mental health during the ongoing COVID-19 outbreak. Understanding how
perinatal women have been affected during the recent lockdown, and the potential positive
effects of specific forms of social contact, technology use and online behaviours, has the
potential to guide the development of interventions to support women’s recovery and
reduce the long-term psychological consequences of this challenging time. Although aspects
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of our results (e.g., elevated levels of probable depression and anxiety) are likely to be
specific to the pandemic context, the mediating relationship of RNT and loneliness may not
be. Further research should explore whether this relationship is replicated in a more typical
context of general perinatal wellbeing, and also consider its application in other situations in
which perinatal women face extended periods of social isolation (e.g., during prescribed
bedrest for pregnancy complications or during recovery from a caesarean birth).
Furthermore, the strength of the relationship between RNT and both depression and
anxiety symptoms indicate that RNT may be a suitable transdiagnostic target for
intervention during the perinatal period. Pregnant women’s tendency to engage in RNT
could be readily assessed during routine prenatal care (e.g., by administration of a brief selfreport measure in the context of routine antenatal appointments with midwives). Such a
simple assessment approach has the potential to identify a key psychological vulnerability,
and in turn prompt a referral to relevant mental health care provider, which may
circumvent fears of disclosure which reduce help seeking behaviours during the perinatal
period [14,69], and help identify women at-risk of developing clinical symptoms (see Moulds
et al [34]).
Limitations
Despite these important implications, several limitations of the study should be
acknowledged. First, the cross-sectional design limits the causal conclusions; nonetheless,
the mediation path explored benefits from empirical and theoretical grounding.
Furthermore, although rates of anxiety and depression were higher than those documented
in research conducted outside of the COVID-19 pandemic [1,3] our design does not provide
a comparison of measures from before and after COVID-19. As such, it is not possible to
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comment on the unique impact of the COVID-19 context, nor on how findings may
generalise to beyond the pandemic. Second, participants lacked diversity demographically
(being predominantly white, educated, over 25, and in relationships) and technologically (as
all regularly used technology and were engaged in social media), restricting generalisability.
Third, we note that the mean scores for depression and anxiety in our sample were
relatively high for participants drawn from the community. One possibility is that the
pregnant women who volunteered for this study were particularly vulnerable to
experiencing psychological symptoms. However, we note that participants’ levels of
depression and anxiety were comparable to those reported in other studies of pregnant
samples in the UK during the pandemic [12] and beyond [16,19,70]. Together, these data
suggest that the pandemic had a significant impact on the mental health of pregnant
women. Fourth, the variables used were self-report measures which included data on
psychopathology symptoms rather than clinical disorders, however understanding such
symptoms is vital to improving outcomes for women with subclinical and early
manifestations of perinatal mental health disorders [71]. Additionally, self-report measures
are subject to social-desirability and response biases which may impact the reliability of the
data. Future replications with large community cohorts and including additional measures
(e.g., structured clinical interviews) may enhance generalisability, reliability and validity.
Conclusions and Future directions
Overall, the findings have important implications for interventions that seek to
reduce depression and anxiety in pregnant women with low levels of perceived social
support. Given the relative similarity of the findings for depression and anxiety (and the high
levels of comorbidity between these symptoms, [72]), our results suggest that
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transdiagnostic treatment approaches which target modifiable behaviours may have utility
in the perinatal period. In particular, the findings suggest that interventions to promote
wellbeing may benefit from targeting RNT (e.g., by tailoring existing interventions to
perinatal populations, such as that of Hirsch et al [73]), as well as incorporating strategies to
bolster social support and reduce loneliness (e.g., promoting practical social behaviours
such as scheduling times to contact friends and family, or focusing on peer support models,
which have an element of social support built into them), in order to prevent and reduce
depression and anxiety in pregnancy. This study may be a useful resource for perinatal
healthcare professionals to help them identify women at risk of anxiety and depression in
the prenatal period, and create protective and preventive approaches to support them.
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