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Abstract

Background Anxiety is estimated to affect between 15 and 20 per cent of women during pregnancy and post-
partum. The COVID-19 pandemic resulted in wide-ranging changes to how people lived, worked and socialised
around the world. COVID and pandemic-related restrictions to maternity services may have exacerbated anxiety dur-
ing pregnancy and the postnatal period. This study aimed to determine: (1) levels of COVID exposure and perceived
risk; (2) adherence to Government guidelines and restrictions; and (3) the impact of COVID and COVID-related restric-
tions on perinatal anxiety and mental health in the UK.

Methods A longitudinal survey (n=2122) of COVID and anxiety in women during early pregnancy, mid-pregnancy,
late pregnancy and postpartum.

Results 38.41% of participants had COVID before or during the study. Perinatal anxiety was predicted by participants
having poor general health, being of Asian or mixed ethnicity, having previous mental health problems, believing
that COVID would make them severely ill, and reporting that COVID had impacted on their mental health. Over time,
more women were infected with COVID, and the perceived severity of COVID decreased. Experiencing mild COVID
was associated with decreased anxiety at the subsequent time point (mean difference -0.72, 95% Cl -1.38 to -0.07,
p=0.030). Very few participants in this sample had severe COVID (2.9%) or reported it having a severe impact on their
mental health (5.66%). Most participants (75.3%) said the pandemic had 'no’or a ‘slight’impact on their mental

health. Pandemic-related restrictions to maternity care affected more women, with around 40% reporting anxiety
about being separated from baby, their partner not being with them in labor, or having to leave shortly after the birth.
Level of adherence to guidelines was variable, depending on the restriction.

Conclusions Findings suggest pandemic-related restrictions caused anxiety for more women than COVID per se.
Adherence to guidelines was variable yet the prevalence of COVID infections was low compared to the general popu-
lation. Findings can be used to inform policy and practice for future pandemics and health-related crises.
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Background

TheCOVID-19 pandemic affected all aspects of peoples’
lives during its peak period from 2020 to 2022. Restric-
tions imposed by governments limited social contact
and movement. Pressures on healthcare services and
rapid changes to guidance, policy and protocols during
this time not only impacted on the day-to-day running
of maternity services but also on women and families
who used these services. Qualitative research suggests
a wide-ranging impact of pandemic-related changes on
pregnant and postnatal women and their families [1].
A review of the qualitative literature showed pregnant
women reported anxiety and fear, being isolated and
social support being disrupted, feeling as if they were
‘going it alone; and anticipatory grief and despair about
giving birth in a crisis. Postpartum, women reported feel-
ing isolated, facing disruptions to postnatal care, and that
the experience of COVID and related traumas would
affect them for years to come [1]. However, this review
also identified positive benefits to the social restrictions
at this time, such as the father of the baby being at home
more [1].

Unsurprisingly, there is substantial evidence the pan-
demic and associated changes had an effect on women’s
mental health during pregnancy and postpartum [2—10].
For example, a comparison of population-based surveys
in the UK found self-reported postnatal depression prev-
alence increased from 16% pre-pandemic to 24% dur-
ing the pandemic [11]. Similarly, a study of over 14,000
women in Italy found an increase in postnatal depression
from 11.6 to 25.5% [12]. Multiple reviews and meta-anal-
yses support an increase in postnatal depression, with
pooled prevalence ranging from 17 to 24 percent [2—10].

The impact of the pandemic on anxiety is less clear,
with research showing mixed results. Some studies sug-
gest anxiety was higher than depression, affecting around
40% of women [8]. For example, a study of over 3,000
pregnant and postpartum women in Spain found 47%
reported perinatal anxiety [13]. In contrast, other studies
found only small increases in anxiety compared to pre-
pandemic levels [14]. Reviews of this evidence are also
mixed, concluding that the pandemic increased anxiety
[4, 5, 8—10], did not increase anxiety [15], or that the evi-
dence is inconsistent [16]. The latter review [16] focused
solely on perinatal anxiety and concluded the literature
is equally split, with around half of studies (8 out of 15)
reviewed showing an increase. This review also high-
lighted the comparatively few studies on perinatal anxi-
ety and restriction of some studies to specific populations
(e.g. minority groups) [17] or convenience samples [18].

The inconsistent research on perinatal anxiety dur-
ing the pandemic is likely due to the limited research,
heterogeneity in methodology (e.g. different methods of
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sampling or assessment), contextual issues such as tim-
ing during the pandemic, and cross-cultural variation
in factors such as severity and restrictions in place. For
example, there is some suggestion that the prevalence
of antenatal anxiety during the pandemic was higher in
Europe compared to Asia [8, 19]. There is also limited
information on the extent to which women adhered to
Government-mandated or advised restrictions during
pregnancy and postpartum, and how this influenced their
mental health. This information is important in order
to determine the impact of restrictions on physical and
mental health, as well as to inform future pandemic-type
situations. There are some indications that adherence
to Government restrictions was associated with poorer
mental health [20]. It is also possible that some increased
anxiety is a normal reaction to a pandemic, which is not
necessarily problematic and may be temporary.

The Methods of Assessing Perinatal Anxiety (MAP)
study [21] was a prospective, longitudinal study of anxi-
ety during pregnancy and postpartum conducted in the
UK. from 2020 to 2022. After the start of the pandemic
measures of COVID exposure, perceived risk and adher-
ence to UK. Government restrictions were added to
the MAP study prior to data being collected. The anal-
yses reported in this paper aimed to determine levels
of COVID exposure and perceived risk, the impact of
COVID, COVID-related Government restrictions, and
adherence to Government restrictions on perinatal anxi-
ety and mental health.

Methods

Design

A longitudinal survey conducted between November
2020 and October 2022 in England and Scotland. Partici-
pants completed questionnaire measures in early preg-
nancy (mean 11.4 weeks, SD 2.0), mid-pregnancy (mean
23.0 weeks, SD 1.3), late pregnancy (mean 31.9 weeks, SD
1.2) and postpartum (mean 7.9 weeks, SD 2.4). The study
was pre-registered [21] and the protocol available online
[22].

Sample

Participants were recruited between November 2020
and October 2021 through 12 National Health Service
(NHS) Trusts in England and five NHS Health Boards
in Scotland. Women were eligible for the MAP cohort
if they were: aged 16 years or over; less than 15 weeks
pregnant at the time of recruitment; able to provide
written informed consent; and had sufficient English to
understand and complete questionnaires. A total of 2243
women took part and 2199 responded in early pregnancy
(98%), 1495 responded in mid-pregnancy (67%), 1400
responded in late pregnancy (62%) and 1368 responded
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postpartum (61%). Completion of the COVID meas-
ures was optional and 2,122 participants completed the
COVID questionnaire for at least one timepoint, with a
total of 5,856 COVID questionnaires completed over all
four timepoints combined.

Measures

The MAP survey included measures of anxiety, distress,
general health, quality of life, social support and soci-
odemographic characteristics [21]. In addition, ques-
tions were asked about COVID exposure, the impact
of the COVID pandemic on mental health, and partici-
pants’ adherence to Government guidance and restric-
tions. Measures analysed and reported in this paper are
detailed below:

COVID exposure and perceived risk

For exposure to COVID, participants were asked to
indicate if they, their baby, family, friends or colleagues
had had COVID and whether this was mild, moderate
or severe (irrespective of whether they received a test).
Participants were asked about perceived risk of COVID
with the question ‘How likely do you think it is that either
you, your baby or someone close to you will become
infected with COVID-19? and the perceived severity
of this risk by ‘How likely do you think it is that either
you, your baby, or someone close to you will be severely
ill if infected with COVID-19? For both these questions

Table 1 Pandemic-related changes and restrictions assessed
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the response options were Very likely/Likely/Uncertain/
Unlikely/Very unlikely.

Impact of the pandemic on mental health

The impact of the pandemic on mental health was
assessed by asking participants ‘How much has the
COVID-19 pandemic impacted your mental health e.g.
depression, anxiety, or any other mental health prob-
lem?” with response options of: No impact/Slight impact/
Moderate impact/severe impact. Participants were then
asked to rate how specific pandemic-related changes and
restrictions impacted on their mental health. Changes
asked about are shown in Table 1. Instructions were
‘Please tell us whether the following COVID-19 related
changes have made you feel anxious’ and response
options were: Not at all anxious/Slightly anxious/Mod-
erately anxious/Very anxious/Extremely anxious or Not
applicable. Questions were based on expert consensus,
public and patient involvement and information on rel-
evant websites e.g. Royal College of Midwives, Royal Col-
lege of Obstetricians and Gynaecologists.

Adherence to Government guidance

Participants were asked about adhering to Government
guidance in place in 2020. Participants were asked “To
what extent have you, or did you, adhere to Government
guidance on:” and provided with a list of 10 rules from
UK guidelines in place in 2020. These were:

Maternity care changes or restrictions

Disrupted antenatal/postnatal appointments

Lack of information or inconsistent information from healthcare professionals

Lack of antenatal classes
Attending hospital for antenatal or postnatal care

Changes to where they can give birth (e.g. not being able to go to a birth centre)

Being in hospital to have the baby

Concerns about not having their partner/birth partner with them during birth
Concerns about their partner having to leave the hospital soon after the birth

Concerns about being separated from their baby
Concerns about breastfeeding

Availability of formula milk/baby supplies
Personal changes

Isolation

Not having support from family and friends
Impact on family finances

Changes to mental health appointments
COVID-related concerns or changes

Concerns about themselves or others close to them being infected with COVID

Uncertainty about the impact of the virus
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+ DPersonal hygiene (2 items): (1) Handwashing; (2)
Using a tissue when anyone in your house sneezes or
coughs, discarding it and washing your hands.

+ Physical distancing (8 items): (1) Physical distancing;
(2) Avoiding any gatherings with friends and family;
(3) Keeping in touch with friends and family using
phone, internet and social media rather than face to
face; (4) Avoiding large and small gatherings in pub-
lic spaces; (5) Working from home where possible;
(6) Self-isolating if you or someone you live with has
symptoms; (7) Avoiding nonessential use of public
transport; (8) Using telephone or online services to
contact your GP or other essential services.

Response options for these items were: not at
all; slightly; moderately; mostly; completely; or not
applicable.

Anxiety was measured using the Stirling Antenatal
Anxiety Scale (SAAS) [23], a 10-item, clinically derived
questionnaire developed specifically to assess perinatal
anxiety. The SAAS includes general anxiety and preg-
nancy-specific anxiety items. The pregnancy-specific
items are about the birth and baby so the scale can be
used postnatally. Items are scored on a 0—4 Likert scale
with a range of 0-40 [23]. The scale has good diagnostic
accuracy and performs well at identifying women with
perinatal anxiety [24].

Sociodemographic characteristics were measured using
standard classifications for England or Scotland [25, 26].
Characteristics measured included age, ethnicity, educa-
tion and relationship status.

Medical history and obstetric information was meas-
ured by self-report and included previous history of men-
tal health problems (defined as a response of yes to the
question ‘have you ever experienced psychological or
mental health problems?’) and preterm birth (defined as a
response of yes to the question ‘was your baby (or babies)
born prematurely?’).

General health was measured using the visual analogue
scale of the EuroQoL EQ-5D-5L [27] completed in late
pregnancy. The EQ5D is a preference-based measure
of health status and quality of life widely used in health
research [28].

Procedure

Participants were recruited in 12 NHS Trusts in Eng-
land and five NHS Health Boards in Scotland. Recruit-
ment was conducted in person or remotely by research
or clinical midwives/nurses, usually around the time of a
woman’s pregnancy booking appointment or early preg-
nancy scan. If women were interested in taking part they
could give informed consent at that point and be given
the first questionnaire to complete, or give consent for
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their contact details to be shared with the research team
who then contacted them directly to provide further
information, answer questions, and obtain informed con-
sent. Questionnaires were sent to participants at three
timepoints in pregnancy and once postpartum. NHS sites
were contacted before sending questionnaires to check if
any serious adverse events had occurred (e.g. pregnancy
loss, stillbirth). Questionnaires were completed online
or by post, depending on participants’ preferences. Safe-
guarding procedures were in place for any participant
who scored above the cut-off on the NICE-recommended
measure for perinatal anxiety and/or if they expressed
suicidal intent. Participants who did not return their
questionnaires were followed up by email, letter or tel-
ephone up to a maximum of three times.

Analysis

Frequencies for demographic variables were presented as
number and percentage in each category. For other out-
comes descriptive numbers and percentages are given for
each time point. Analysis of relationship between peri-
natal stage (early, mid, late or postnatal) and the odds of
ever having COVID was conducted using mixed effects
logistic regression model with ‘never’ versus ‘ever’ having
COVID analysed as a binary dependent variable, time-
point as an independent factor variable, and the random
intercept included to account for repeated measures on
individuals. Mixed effects models are a common method
for analysing longitudinal or panel data and use data from
all time points in a single analysis.

Difference between perinatal stages in the perceived
severity of illness from COVID infection was examined
using a mixed effects ordinal regression model.

Relationships between experiencing COVID infec-
tion, perceived likelihood of infection, perceived sever-
ity of likely infection, and anxiety at the same perinatal
stage were assessed using a series of mixed effects lin-
ear regression models with total anxiety scores (SAAS)
as the continuous dependent variable. COVID-related
independent variables were included as factor variables,
and a random intercept for individuals was included in
the model to account for repeated measures. In addition,
to investigate the relationship between COVID-related
independent variables and subsequent anxiety, lagged
variables were created and included as the independent
variables. That is, the value of the independent variable
(e.g. perceived severity of COVID infection) at the previ-
ous time point was used to predict the dependent vari-
able of anxiety (SAAS score) at the subsequent timepoint,
leveraging the longitudinal nature of the dataset. To fur-
ther investigate the effect of change in COVID status
we created a variable that represented a change from no
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COVID at the previous time point to mild COVID at the
current time point.

A fully adjusted mixed effects model was used to
examine the mutually adjusted impact of COVID infec-
tion, perceived likely severity of COVID infection and
perceived risk of infection adjusted for age, ethnicity,
previous mental health problems (reported in early preg-
nancy), and general health (reported in late pregnancy)
on anxiety symptoms.

In order to investigate the relationship between adher-
ence to COVID behavioral guidance and the likelihood of
experiencing a COVID infection by the next timepoint
we again used mixed effects models with COVID infec-
tion as the binary outcome and a lagged variable repre-
senting reported adherence to guidelines at the previous
timepoint as the independent variable. These analyses
were adjusted for age, relationship status, ethnicity, pre-
vious mental health problems (reported in early preg-
nancy). In order to explore the effects of the stage of the
pandemic on outcomes, a variable was created which
divided the recruitment period into 4-month intervals.
All analyses were adjusted for this variable and the results
are shown in supplementary materials. Odds ratios and
proportions are reported with 95% confidence intervals
(CI) where appropriate.

Analyses were conducted in Stata version 16 for Win-
dows or higher.

Results

Characteristics of participants who completed the
COVID questionnaire are given in Table 2. Mean age of
participants was 31.5 years (SD 5.1, range 16 to 50), which
is similar to the standardised mean age for women giv-
ing birth in England and Wales (30.9 years) at that time
[29]. The sample was more ethnically diverse and highly
educated than the UK population [25, 26], with a greater
proportion of our sample from non-White ethnic groups
(22.65%) and having university education (61.63%).

COVID exposure and perceived risk of COVID

Participants’ exposure to COVID over time is shown in
Table 3. Unsurprisingly, the proportion of participants
who reported ever having had COVID increased across
timepoints. The odds of having had COVID at the post-
natal timepoint relative to the early pregnancy timepoint
was 7.64 (95% CI 5.40 to 10.82) with 1 in 5 participants
(21.51%, 95% CI 19.51 to 23.62%) reporting ever hav-
ing had COVID in early pregnancy and over 1 in 3
participants.

(38.41%, 95% CI 34.83 to 42.08%) reporting ever having
had COVID postpartum. Very few participants reported
having severe COVID: ranging from 1.51% in early preg-
nancy to 2.09% postpartum.
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Table 2 Sample characteristics
Freq Percent
Highest education  School or A-levels or equivalent 765 38.21
Level University undergraduate degree 817 40.81
University postgraduate degree 420 20.98
Total 2002 100.00
Ethnic group White 1545 777
Mixed/multiple ethnic groups 91 455
Asian/Asian British 258 12.89
Black/African/Caribbean/Black 88 440
British
Other ethnic group 20 1.00
Total 2002 100.00
Number of children 0 1055 5141
1 713 34.75
2 190 9.26
3 68 331
4+ 26 1.27
Total 2052 100.00
Relationship status  In a relationship, non-cohabi- 162 8.15
tating
Cohabitating 680 34.21
Married/Civil partnership 1067 5367
Separated/Divorced/Single 79 397
Total 1988 100.00

Perceived risk of being infected by COVID increased
over time, with 22.53% stating it was ‘likely’ or ‘very
likely’ they would be infected in early pregnancy, increas-
ing to 44.71% postnatally. A mixed effects ordinal logis-
tic regression model indicated the odds for perceiving
they were more likely to become infected at the postna-
tal timepoint compared to early pregnancy was OR 3.05
(95% CI 2.63 to 3.55). However, the perceived risk of
being severely ill with COVID dropped slightly over time,
from 10.3% stating ‘likely’ or ‘very likely’ in early preg-
nancy to 9.23% postnatally, possibly reflecting the avail-
ability of vaccines, greater attenuation of the virus type
and/or greater public knowledge. A mixed effects ordinal
regression model indicated the odds of perceiving greater
risk at the postnatal time point compared to early preg-
nancy was OR 0.82 (95% CI 0.70-0.95).

Impact of COVID

Experiencing mild COVID was associated with
reduced anxiety. Compared to participants who never
had COVID, those who had mild COVID had signifi-
cantly lower anxiety symptoms at the subsequent time-
point (mean difference —0.72, 95% CI —1.38 to —0.07,
»=0.030). No significant differences were found for
moderate or severe COVID (mean difference —0.55, 95%
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Table 3 Exposure to COVID and perceived risk of COVID at different timepoints
Early Mid- Late Postpartum
pregnancy pregnancy pregnancy
Freq Percent Freq Percent Freq Percent Freq Percent
Participants who had experienced a COVID infection No COVID 1244 7849 838 76.18 639 69.08 441 61.59
Mild 181 1142 142 1291 171 1849 179 25.00
Moderate 136 858 109 991 107 1157 81 11.31
Severe 24 1.51 1 1.00 8 086 15 2.09
Total 1585 100.00 1100 10000 925 10000 716 100.00
Perceived risk of them, their baby or someone close to them get-  Very unlikely 273 13.55 129 941 102 815 110 947
ting COVID Unlikely 401 1990 181 1320 172 1374 144 1240
Uncertain 887 4402 583 4252 519 4145 388 3342
Likely 353 1752 326 2378 307 2452 306 26.36
Very likely 101 5.01 152 11.09 152 1214 213 1835
Total 2015 100.00 1371 10000 1252 100.00 1161 100.00
Perceived risk of them, their baby or someone close to them being  Very unlikely 349 1736 205 1494 161 1290 207 17.86
severely ill with COVID Unlikely 611 3040 344 2507 395 3165 387 3339
Uncertain 843 4194 671 4891 568 4551 458 39.52
Likely 161 8.01 124 9.04 96 769 78 6.73
Very likely 46 229 28 204 28 224 29 2.50
Total 2010 100.00 1372 10000 1248 100.00 1159 100.00

CI —1.29 to 0.20; and 0.65, 95% CI —1.22 to 2.51 respec-
tively). The effect of mild COVID on anxiety at the same
timepoint showed the same pattern and these effects
remained significant after adjusting for relationship sta-
tus, general health, ethnicity, age, and previous mental
health problems (Table 4). Change in infection status
between time points (i.e. the transition from an indi-
vidual having no previous COVID infection to having
had COVID in a mild form) was associated with a small
decrease in anxiety at that time point, which was not sta-
tistically significant (—0.12 95% CI —0.84 to 0.60).
Women who thought it was ‘likely’ or ‘very likely’ that
they, their baby or someone close to them would become
infected with COVID had greater anxiety at the following
timepoint compared to women who thought it unlikely
(mean difference 0.76, 95% CI 0.01 to 1.52; mean dif-
ference 1.13, 95% CI 0.24 to 2.02 respectively). Women

who thought they, their baby or someone close to them
would be severely ill if infected with COVID also had
greater anxiety at the following timepoint than those who
reported they were unlikely to be severely ill (mean dif-
ference 2.23, 95% CI 0.86 to 3.60).

The perceived impact of COVID on mental health
across timepoints is shown in Table 5. This shows that
most participants reported ‘no’ or a ‘slight impact’ of
the pandemic on their mental health (71.94%, 71.68%,
72.86% and 75.3% in early, mid-, late pregnancy and
postpartum respectively). A moderate or severe impact
of COVID on mental health was reported by just over 1
in 4 women (e.g. 28.06% in early pregnancy). Very few
women reported a severe impact (5.27-5.66%). These
proportions remained stable through pregnancy and
postpartum. A regression model indicated that, within
individuals, the odds of reporting an impact of COVID

Table 4 Perceived severity of COVID and anxiety at the same timepoint

Anxiety symptoms

N Mean (SD) Coefficient Adjusted coefficient
No COVID 3143 9.23(7.29) Ref ref
Mild COVID 671 8.32 (6.98) —0.66 (=1.19to —0.13)* —0.58 (-1.10 to —0.05)*
Moderate COVID 433 9.68 (7.52) —0.08 (=0.71 t0 0.55) —044(-1.060.18)
Severe COVID 37 10.71 (8.45) 0.07 (=1.50to 1.64) —0.31 (18410 1.23)

2 Adjusted for age, marital status, ethnic group, general health and previous mental health problems

*p<0.05
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Table 5 Perceived impact of the pandemic on mental health

Early pregnancy Mid-pregnancy Late pregnancy Postpartum

Freq % Freq % Freq % Freq %
No impact 473 23.50 266 19.42 268 2153 304 26.25
Slight impact 975 4844 716 5226 639 5133 568 49.05
Moderate impact 451 2240 312 2277 272 21.85 225 1943
Severe impact 114 5.66 76 555 66 530 61 527
Total 2013 100.00 1370 100.00 1245 100.00 1158 100.00

on mental health declined over timepoints (OR 0.90, 95%
C10.84 to 0.94).

An adjusted mixed effects model was conducted to
determine which COVID-related variables were most
predictive of anxiety in a mutually adjusted model
(Table 6). Perinatal anxiety was most predicted by par-
ticipants believing COVID would make them severely
ill, and reporting that COVID had impacted on their
mental health. Exposure to COVID and perceived risk
of catching COVID was not significantly associated with
anxiety in the multivariate model. Adjusted variables
that were significantly associated with anxiety were par-
ticipants from Asian/British Asian or mixed ethnicity
backgrounds, poor general health and a history of mental
health problem:s.

Impact of COVID-related restrictions

Restrictions to antenatal and postnatal care during the
pandemic affected women’s experiences and caused
anxiety. Figure 1 shows the proportion of participants
who reported the restrictions made them very anxious
or extremely anxious with 95% confidence intervals for
the proportions at each time point. The restrictions that
caused anxiety to most participants were: partners not
being present during labour; partners having to leave
shortly after the birth; and being separated from the baby.
These were reported by around 40% of participants as
making them very or extremely anxious. Around 20% of
participants were very or extremely anxious about the
risk of COVID for themselves and/or others, and not
having the support of family and friends. Fewest partici-
pants were anxious about the availability of infant for-
mula or changes to mental health appointments, which
were reported by around 5% of participants as making
them very or extremely anxious.

Adherence to Government guidance on COVID

The extent of adherence to Government guidance and
restrictions is shown in Fig. 2 with 95% confidence inter-
vals for the proportions at each time point. This shows
that 40 to 80% of participants adhered to Government
guidelines, depending on the guideline. There was some

decrease in adherence over time. The guidelines fewest
participants (around 40%) adhered to were avoiding pub-
lic gatherings, avoiding gatherings with friends and fam-
ily, physical distancing and keeping in touch by phone or
other remote methods.

Level of adherence to guidelines was not associated
with levels of anxiety in participants, with one exception.
Those who completely followed guidance to avoid meet-
ing or gathering with friends and family reported sig-
nificantly more anxiety compared to those who did not
follow this guidance (mean difference 1.02, 95% CI 0.21
to 1.83).

Non-adherence to guidance was associated with
greater likelihood that participants reported having had
COVID at the next questionnaire timepoint. Greater
likelihood of having had COVID was observed in par-
ticipants who reported not avoiding public transport
(aOR 5.15, 95% CI 1.62 to 16.34), not working from home
(aOR 3.24, 95% CI 1.69 to 6.21) when comparing those
who adhered to these restrictions completely versus not
at all. Greater likelihood of having had COVID at the
next timepoint was observed in those not using phone or
other remote methods to keep in touch with friends and
family (aOR 2.58, 95%CI 1.75 to 3.81), not avoiding social
gatherings with family and friends (aOR 1.86, 95% CI
1.25 to 2.76) or not avoiding public gatherings (aOR 1.80,
95% CI 1.24 to 2.62) when comparing those who adhered
to these mostly compared to completely. ‘Mostly’ is used
as the comparison for the latter outcomes because of the
low frequency of respondents reporting not adhering to
these guidelines at all.

Adjusting for the stage of the pandemic when partici-
pants were recruited did not lead to any substantive dif-
ference in results (see Supplementary material).

Discussion

This was a large, longitudinal survey which exam-
ined COVID exposure and perceived risk, the impact
of COVID, COVID-related Government restrictions,
adherence to Government restrictions and perinatal
anxiety. Findings confirm that over the course of the
survey increasing numbers of participants were infected
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Table 6 Adjusted mixed effects model of COVID exposure, perceived risk, and impact on anxiety symptoms
Anxiety Coef Standard Error t-value p-value 95% Sig
(SAAS total score) Confidence
Interval
Time point
Early pregnancy 0
Mid pregnancy —1.461 189 -7.73 <0.001 —-1.831 -1.09 Frx
Late pregnancy 2111 203 -1040 <0.001 —2.509 -1.713 xx
Postpartum -1.693 231 —7.34 <0.001 —2.145 —1.241 o
Ethnic group
White 0
Mixed/multiple ethnic  background 1.987 678 293 003 658 3316 *xX
Asian/Asian British 1.305 44 297 003 443 2.166 *xx
Black/African/Caribbean 608 763 0.80 426 -888 2.103
Other ethnic group -079 1.57 —-0.05 96 —3.155 2998
Age -075 026 -2.84 004 -127 -023 xxx
Previous mental health problems 353 278 12.69 <0.001 2.985 4.075 *xE
COVID exposure
No COVID 0
Mild COVID 044 265 017 869 -476 564
Moderate COVID -092 309 -030 765 -698 513
Severe COVID -908 759 -1.20 232 -2.396 .58
General health -1 006 -17.16 <0.001 -112 -089 Hxx
Perceived risk of them, their baby or someone close to them getting COVID
Unlikely -413 415 -1.00 32 -1.226 4
Uncertain -153 403 —-0.38 705 -943 638
Likely =222 42 -0.53 597 -1.046 601
Very likely 151 462 0.33 743 -753 1.056
Perceived risk of them, their baby or someone close to them being severely ill with COVID
Unlikely 161 318 0.51 612 -462 784
Uncertain 616 334 1.84 066 -04 1.271 *
Likely 1436 433 3.31 001 .587 2.286 Fex
Very likely 1177 643 1.83 067 -084 2438 *
Impact of COVID on their mental health
Slight impact 1.481 254 582 0 983 1.98 FrE
Moderate impact 3.6 314 11.46 0 2.984 4215 xxx
Severe impact 5811 467 1244 0 4.895 6.726 Fxx
Mean dependent variable 8.967 SD dependent var 7.196
Number of observations 3806 Chi-square 1257.089
Prob > chi2 0.000 Akaike crit. (AIC) 23574619

Adjusted for relationship status, ethnicity, age, general health and previous mental health problems Information for adjusted variables that were significant is

included in the table
" p<.01
“p<.05

"p<.

with COVID and the perceived severity of COVID and
perceived impact on mental health decreased. Perinatal
anxiety was predicted by participants having poor gen-
eral health, being of Asian or mixed ethnicity, having
experienced previous mental health problems, believing
that COVID would make them severely ill, and reporting

that COVID had impacted on their mental health. The
more severe women perceived COVID to be, the more
anxiety they reported. Generally, this anxiety decreased
after women had been infected with COVID. Pandemic-
related restrictions to maternity care affected a greater
proportion of participants’ than COVID per se, with
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around 40% reporting feeling very or extremely anx-
ious about their partner not being with them in labour,
their partner having to leave shortly after the birth, or
being separated from baby, compared to 5.66% reporting
COVID had a severe impact on their mental health.
Adherence to government restrictions was not abso-
lute and the level of adherence was mixed, depending

on the restriction. Unsurprisingly, non-adherence was
associated with greater likelihood of having COVID.
However, adhering to guidelines to avoid friends and
family was associated with increased anxiety. This impact
of pandemic-related restrictions on anxiety is consist-
ent with a UK study of over 1,700 people that found the
more strictly people complied with COVID restrictions
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during the pandemic the worse their mental health was
post-pandemic [20]. Similarly, women’s anxiety in this
study caused by worries about their partner not being
with them during labour or after the birth, or being sepa-
rated from their baby is consistent with themes identified
by reviews of qualitative research [1, 30] of pregnant and
postnatal women feeling as if they were ‘going it alone;
‘abandoned; and feeling despair about giving birth in a
crisis.

Very few participants in this sample had severe COVID
(2.9%) or reported it as having a severe impact on their
mental health (5.66%). Most participants said the pan-
demic had no or only a slight impact on their mental
health and this finding was stable across time suggest-
ing it was robust. This is in contrast to qualitative and
quantitative research suggesting the pandemic had a
large impact on perinatal mental health, particularly
depression [2—10], and contributes to inconsistent find-
ings of the impact of the pandemic on anxiety [15]. This
inconsistency may be due to methodological issues such
as previous studies being cross-sectional, use of differ-
ent measures, or sampling biases. It is also compounded
by the rapid generation of knowledge from a wide range
of countries and contexts. The inconsistency is reflected
in reviews of the impact of the pandemic on perinatal
mental health which conclude either that the pandemic
increased anxiety [4, 5, 8-10], did not increase anxiety
[15], or that the evidence is inconsistent [16]. The find-
ings of this current study suggest these inconsisten-
cies may be because the relationship between COVID
and perinatal anxiety is mediated by pandemic-related
restrictions, rather than COVID per se.

However, the low impact of COVID on mental health
may be because the prevalence of COVID infections
(38.4%) in this sample was less than the prevalence in
the general population at the same time (70.7% Eng-
land, 51.5% Scotland) [31]. It is not clear why this was
the case. It is possible that being pregnant and having a
very young baby meant women were more cautious and
motivated to avoid catching COVID. Although findings
suggest over half of participants did not adhere to some
restrictions, particularly those of avoiding friends, fam-
ily or social gatherings, adherence may be higher in this
group than in the general population. Another explana-
tion is that maternity leave might be protective because
some women would not have gone into the workplace
who might have done, despite working from home
being widespread. The finding that women from Asian
and mixed ethnic backgrounds reported greater perina-
tal anxiety suggests specific minority groups were more
affected. This is consistent with evidence showing those
from Asian and Black ethnic minority groups are at
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greater risk of maternal morbidity and mortality [32, 33],
and poorer outcomes following COVID infection [34].

Strengths and limitations

The strength of this study was that it was a large, pop-
ulation-based survey with measures completed at multi-
ple timepoints in pregnancy and postpartum. It therefore
provides a broadly representative view of the impact
of the COVID pandemic on pregnant women during
this time. It was also longitudinal so offers insight into
changes in COVID, perceived risk and impact over the
course of pregnancy and postpartum, including wom-
en’s behaviour in adhering to pandemic restrictions. In
doing so it highlights which aspects of maternity care and
daily life are important to women during pregnancy and
postpartum.

Various limitations need to be considered. The sample
was more highly educated than the general population so
results may not be generalisable. Measurement was via
self-report and the inclusion of COVID questions in the
MAP study was opportunistic, based on the pandemic
occurring as the MAP study started, and the measures
had to be developed quickly. The impact of the pandemic
on mental health was therefore measured with one item
asking participants to report the extent to which the pan-
demic had impacted on their mental health overall. The
advantages and disadvantages of single-item measures
have been widely debated [35] but results are not directly
comparable to research using different measures. Simi-
larly, the measures of the impact of COVID on mental
health and anxiety due to COVID-related restrictions
were not equivalent, making direct comparisons difficult.
The course of the pandemic and Government restrictions
varied during the period of data collection. Whilst we
were able to adjust for the stage of the pandemic, this was
done in 4-month blocks, and we were not able to adjust
for changes in Government restrictions. The nuances of
anxiety and behaviour during the pandemic are therefore
unlikely to have been captured.

Such difficulties are similar to other COVID research
conducted at this stage in the pandemic when validated
measures were not available. The government restric-
tions were specific to the UK at the time the survey was
conducted. However. the focus on personal hygiene and
physical distancing is similar to restrictions implemented
in other countries. Finally, the pandemic and restrictions
evolved and changed over time, as did the availability of
vaccines, all of which would have influenced women’s
emotional and behavioral responses and adherence to
guidelines. It should be noted that although there were
statistically significant relationship between, for example,
COVID infection and anxiety, the absolute magnitude of
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these relationships was small and may not be clinically
significant.

Implications for practice and policy
Knowledge about the impact of pandemics and associated
restrictions is important for future policy and practice
during pandemics and other crises that affect healthcare
services. This study suggests pandemic-related restric-
tions caused anxiety for many more women than COVID
itself. However, it has to be recognised that these restric-
tions played an important part in reducing the number
of infections and deaths. Based on the results of this and
other studies [30], we recommend that restrictions that
caused high levels of anxiety (i.e. preventing partners’
attendance at labour/birth and being separated from the
baby) should be carefully considered in future pandemics
or similar healthcare crises and implemented only if abso-
lutely necessary. The nature and impact of these restric-
tions needs to be considered alongside the associated
costs for mental health in pregnancy and longer term.
Another implication is that targeted information and
support may be helpful for those more vulnerable to
perinatal anxiety under these circumstances. The current
study suggests vulnerability factors in relation to anxiety
are previous mental health problems, poor health and
Asian or mixed ethnicity.

Conclusion

This study was one of a few population-based longitudi-
nal studies examining the impact of the COVID-19 pan-
demic on perinatal anxiety. Perinatal anxiety was greatest
in participants of Asian or mixed ethnicity, reporting
poor general health, previous mental health problems,
who believed COVID would make them severely ill, and
reported that COVID had impacted on their mental
health. Findings suggest pandemic-related restrictions
caused more participants to be anxious than COVID per
se, and that as more women were infected with COVID,
perceived severity and associated anxiety decreased.
Adherence to guidelines was not absolute and the level
of adherence to guidelines was mixed. However, very few
participants in this sample had severe COVID (2.9%) or
reported it as having a severe impact on their mental
health (5.66%). The majority of women in this sample said
the COVID pandemic had no or a slight impact on their
mental health. Findings can be used to inform policy and
practice for future pandemics and health-related crises.
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