
Academy’s Paper

Ilenia Mappa, Flavia Adalgisa Distefano and Giuseppe Rizzo*

Effects of coronavirus 19 pandemic on maternal
anxiety during pregnancy: a prospectic
observational study
https://doi.org/10.1515/jpm-2020-0182
Received April 25, 2020; accepted May 25, 2020; published online
June 29, 2020

Abstract

Objectives: Coronavirus (COVID-19) is a new respiratory
disease that is spreading widely throughout the world. The
aim of this study was to evaluate the psychological impact
of COVID-19 pandemic on pregnant women in Italy.
Methods: We considered 200 pregnancies attending our
antenatal clinic. A questionnaire was sent to each woman
in the days of maximum spread of COVID-19. Sectional was
finalized to acquire in 18 items maternal characteristics
and to test the women’s perception of infection. Section
included the State–trait anxiety inventory (STAI) 40 items
validated test for scoring trait anxiety (basal anxiety,
STAI-T) and state anxiety (related to the ongoing
pandemic, STAI-S). An abnormal value of STAI was
considered when ≥40.
Results: The questionnaire was completed by 178 women
(89%). Fear that COVID-19 could induce fetal structural
anomalies was present in 47%, fetal growth restriction in
65% and preterm birth in 51% of the women. The median
value of STAI-T was 37 and in 38.2% of the study group
STAI-T score ≥40 was evidenced. STAI-S values were
significantly higher with an increase ofmedian values of 12
points (p≤0.0001). There was a positive linear correlation
between STAI-T and STAI-S (Pearson=0.59; p≤0.0001). A
higher educational status was associated with increased
prevalence of STAI-S ≥ 40(p=0.004). Subgrouping women
by the other variables considered did not show any further
difference.

Conclusions: COVID-19 pandemic induces a doubling of
the number of women who reached abnormal level of
anxiety. These findings validate the role of the remote use
of questionnaire for identifying women at higher risk of
anxiety disorders allowing the activation of support pro-
cedures.
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Introduction

The coronavirus 2019-nCoV (COVID-19) infection is a pub-
lic health emergency of international concern in which a
coronavirus has been identified as the cause of an outbreak
of respiratory illness. It was first detected in Wuhan, China
[1], spreading rapidly to other countries worldwide [2, 3].
On the 12thMarch 2020, theWorld andHealthOrganization
(WHO) announced the new Coronavirus outbreak
pandemic and according to WHO official website of the
World Health Organization [4] more than 2,500,000 people
have been confirmed to have aCOVID-19 infection globally.

Pandemics pose a challenge to psychological resilience
and can lead to heightened levels of stress [5]. Anxiety is a
common response to any stressful situation. Pregnant
women, as well as mental and physical changes during
gestation, aremore likely to be at risk. Prevalence of anxiety
disorder during pregnancy, in developed and developing
countries, are 10 and 25%, respectively [6–7]. Anxiety
symptoms during pregnancy have emerged as an indepen-
dent risk factor for adverse obstetric and developmental
outcomes [8]. Antenatal anxiety may be a risk factor for
maternal mental health problems, such as an increased
likelihoodof postnatal depression [9] and impairedbonding
[10], and obstetric complications, such as length of labor
[11], premature delivery [12] and impaired fetal growth [13].
We therefore hypothesized that COVID-19 pandemic may
have a profound impact on the level of anxiety of pregnant
women thatmaybedifferent according to their basal level of
anxiety and pregnancy characteristics.
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The aim of the study is to evaluate the psychological
impact of COVID-19 pandemic on pregnant women in the
period of maximum spread of the virus and its relationship
with pregnancies characteristics.

Materials and methods

An anonymous online semi-structured questionnaire was developed
using Google forms (https://docs.google.com/forms Google Mountain
View, CA,USA). The link of the questionnairewas sent through emails,
to the women that have attended from January 2020 to February 2020
the antenatal clinic of Università di Roma Tor Vergata Ospedale Cristo
Re Rome Italy for ultrasonographic examination. All the women un-
derwent a detailed ultrasound scan including assessment of fetal
growth and rule out of fetal anomalies scan. The indications for the
ultrasound scanwere routine antenatal care (i. e., 11 + 0 − 13 + 6weeks
ultrasound scan, second trimester anatomic scan and third trimester
growth assessment). Criteria of inclusions were singleton pregnancies
and reassuring results from ultrasonographic examination. Criteria of
exclusion were the presence of any fetal or maternal complications.

The questionnaire is structured in two sections: section A final-
ized to acquire in 18 itemsmaternal characteristics and to testwomen’s
knowledge and concerns about perinatal complications; section B
containing 40 items validate scale for scoring anxiety: state–trait
anxiety inventory (STAI) [14] (Supplemental Material 1).

Sociodemographic data were also collected including maternal
age, gestational age at the receipt of the questionnaire, pregnancy
characteristics, level of education, marital and employment status.

To evaluate the maternal concern about perinatal complication
induced by COVID-19 the following fears were considered: fetal
structural anomalies, growth anomalies and preterm birth.

The STAI is a 40-items scale, using a 4-point Likert scale for each
item. The scale can be used to measure both trait anxiety (how dis-
positionally anxious a person is across time and situations) and state
anxiety (how anxious a person is feeling at a particular moment) as it
consists of two separate sub-scales (STAI-T and STAI-S, respectively)
each containing 20 items. An abnormal value of STAI was considered
when ≥40 [15].

The questionnaire was sent to each includedwoman in the days of
maximumspreadofCOVID 19 in Italy (March9–March 10, 2020) close to
the day of the total lockdown sanctioned by the Italian government
(March9, 2020).All thewomenprovidedat the timeofultrasonographic
examination written informed consent to be re-contacted, if necessary,
for clinical and research purposes. The study was approved by our
institutional Ethics Committee.

Statistical analyses

Descriptive statistics were calculated for the variables considered, and
data are expressed as n and % for categorical variables and median
and interquartile range (IQR) for continuous variables. Chi-square (χ2)
or Fisher exact tests were used to compare group differences of cate-
gorical variables and Wilcoxon signed rank or Mann–Whitney U test
for continuous variables. Pearson correlation analysis was used to
calculate the univariate associations variables. All hypotheses were
tested at a significance level of 0.05. Statistical analysiswas performed
using SPSS Statistic 21.0 (IBM SPSS Statistics, New York, USA).

Results

The questionnaire was returned completely filled by 178
women (89%) within 48 h from the shipment and these
women were considered for the study. Their general char-
acteristics are reported in Table 1.

Median maternal age was 33 years (IQR 30–36 years)
andmost respondents were Caucasian (98.9%) and born in
Italy (94.5%). The majority of respondents were employed
(84.3%) and had a higher educational level (i. e., University
or diploma) (87.7%).

The median gestational age at the receipt of the ques-
tionnaire was 18 weeks (IQR 15–23) and women were in the
first, second and third trimester in the 17, 61 and 22% of the
cases, respectively.

About the sources of information on COVID-19 64% of
participants were self-documented by newspaper and tele-
vision, 29% by Internet and social and only 7% by family
doctors and emergency dedicated telephone numbers.

The attitude toward COVID-19 showed women’s will-
ingness to follow government guidelines on quarantine
and social distancing in 93% of the cases and fear to go to
the hospital in the 75%.

Aboutmaternal concerns of the effect of infection: 37%
were concerned not having enough information about the

Table : General characteristics of the study population.

Median or n IQR or %

Maternal age, years  –
Ethnicity
Caucasian  .
Others  .%

Parity
Nulliparous  .%
Parous  .%
Gestational age at the time of
questionnaire receipt, weeks

 –

Education
University degree  .%
Diploma  .%
Secondary school or less  .%

Mode of conception
Spontaneous  .%
Assisted reproductive technique  .%

Marital status
Married or living with partner  .%
Single  .%

Employment status
Employed full time  .%
Employed part time  .%
Not employed  .%

Data are expressed asmean and interquartile range or number and%.
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effects of COVID-19 in pregnancy, 41% not being able to
carry out regular antenatal care and 22% that they had
come into contact with the virus.

A fear that COVID-19 could induce fetal structural
anomalies was present in 83 women (46.6% 95% confi-
dence interval [CI] 39.4–53.9), fetal growth restriction in 116
(65.2% 95% CI 57.9–71.7) and preterm birth in 91 (51.1%;
95th CI 43.8–58.3) of women (Figure 1).

The median trait anxiety score (STAI-T) was 37 (IQR
20–43) and 68 women (38.2% 95% CI 31.3–45.5) showed a
STAI-T score ≥40. The psychological impact of COVID-19
outbreak, measured using the S scale, revealed increased
values of STAI-S scale (median 49 IQR 40–56) with a sig-
nificant increase of 12 points in median values when
compared to T scale (Wilcoxon signed rank test=363;
p≤0.0001) (Figure 2). As a consequence, there is significant

higher prevalence (77.0% 95% CI 70.1–82.5) of women that
overcome the cut-off score of 40 for state of anxiety when
STAI-S was applied (χ2=53.8, p≤0.0001).

There was a positive linear correlation between STAI-T
and S anxiety scores (Pearson r= 0.59; p<0.0001).

A higher educational status was associated with a
significant increase in the prevalence of STAI-S values ≥40
(p=0.004) but not of STAI-T values (p=0.158) (Table 2). No
significant differences in maternal age, gestational age,
parity and employment status were evidenced between
women with normal (<40) or abnormal (≥40) STAI-T an S
scores (Table 2).

Discussion

Main findings

Our data demonstrate how the outbreak of COVID 19 and
the subsequent national lockdown induced a significant
increase in maternal anxiety as expressed by the doubling
of STAI scores found when trait and state scales were
compared. We also showed that increase in STAI state
levels are related to the pre-existing anxiety levelmeasured
by STAI trait level. This increase is also related to maternal
educational to status, being more evident in women uni-
versity degree or diploma than in those with lower educa-
tion level. We also evidenced that only 7% of the
participants received information from health care pro-
viders and their understanding of COVID-19 are acquired
mainly by journal, television and web consultations. There
is a high prevalence of fear of abnormal perinatal outcome
since more than one-half of the participants are worried
that COVID-19 may induce a fetal structural anomaly, fetal
growth restriction or a preterm delivery despite a reassur-
ing ultrasound examination received in the previous
2 months.

Comparison with other studies

Recent studies from China have reported an increase in the
general population of anxiety score of 28% [16] which is
lower than those found in this study but confirm previous
data during previous pandemic (H1N1 pandemic 10–30%)
[17]. These discrepancies can be easily explained by the
different emotional condition during pregnancy with
respect of the general population.

To date, knowledge on the emotional experiences of
women during pregnancy is limited and difficult to assess.
The STAI has previously been employed as an assessment

Figure 1: Forest plot showing the prevalence (%) and 95th
confidence interval of maternal fear for perinatal complications.

Figure 2: Box plot showing state–trait anxiety inventory (STAI-T)
and STAI-S scales.
Horizontal lines within boxes, boxes and whiskers represent
median, interquartile range and range, respectively.
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tool in pregnancy and has been used in several studies to
measure the impact of psychological treatments delivered
to pregnant women [18]. Compared to non-pregnant pop-
ulations, previous studies reported that the lowest baseline
mean STAI-S score in pregnancy was 35.6 close to the score
40 considered indicative of anxiety [19] and interpreted this
result in two ways: pregnancy itself can rise anxiety levels
and this confirm that pregnant women should be consid-
ered a group at risk; probably some questions on the scale
in reference to physical/somatic symptoms can lose their
face validity when asked in pregnancy and therefore
someone who is relatively anxiety-free can potentially
obtain a raised STAI [20, 21]. Themedian STAI-S score of 49
found in this study is significantly higher than that previ-
ously reported [17] emphasize the effect of COVID-19
pandemic on mental health.

There are still conflicting data on the influence of
gestational age on anxiety levels in pregnancy. Schubert
et al. [22] found that STAI scores remained stable throughout
pregnancy while Da Costa et al. [23] described higher scores
during first and third trimester. We are unable to evidence
any significant effect of gestational age on the anxiety
levels, thus not supporting a role of this variable.

Concern and stress in pregnancy are also associated
with side effects such as preeclampsia, depression,
increased nausea and vomiting during pregnancy, pre-
term labor, low birth weight, and low Apgar score [24]
and previous research reported that during the COVID-19
pandemic women are much more vulnerable to stress
[25]. The experimental design of our study did not allow
us the evaluate these findings, but future studies will be
required to clarify these issues.

Strengths and limitations

To the best of our knowledge, this is the first study
reporting on the psychological effects of COVID-19 in a
pregnant woman. Prospective design, selection of women
who have received reassurance by a normal ultrasound
examination and timing of questionnaire deliver close to
the maximum spread of COVID-19 represent the main
strengths of this study.

The major limitations of the study are that it was con-
ducted at a single center which may limit its generaliz-
ability. Furthermore, the population included was almost
Caucasian women and the performance of our findings
may differ in other ethnic groups. Moreover, the experi-
mental design did not allow to evaluate whether the rise of
anxiety was related also to sudden onset of pregnancy
complications. However, this hypothesis seemsunlikely on
the basis of our entry criteria that excluded any pregnancy
with maternal and/or fetal complications.

Finally, although the STAI score allow to evaluate the
trait anxiety, it should be acknowledged the absence of
previous data on the state of anxiety in the same women
before the start of pandemicmay not completely reflect the
actual effect of COVID-19 outbreak.

Implications for clinical practice

In mothers infected with COVID-19 infections, the outcome
so far reportedhas been generally good [26, 27]. Similarly, it
is still unclear the occurrence and a prevalence of a vertical
transmission to the fetus and no detrimental effects on the

Table : Characteristics of the women studied grouped according to STAI-T and STAI-S values.

STAI-T< n= STAI-T≥ n= p STAI-S< n= STAI-S≥ n= p

Maternal age, years  (–) . (–.) .  (–)  (–) .
Gestational age at questionnaire  (–)  (–) .  (–)  (–) .
Mode of conception .
Spontaneous  (.%)  (.%) .  (.%)  (.)
Assisted reproductive technique  (.%)  (.%)  (.)  (.%)

Parity . .
Nulliparous  (.%)  (.%)  (.%)  (.%)
Parous  (.%)  (.%)  (.%)  (.%)

Educational status . .
Secondary school or less  (.%)  (.%)  (.%)  (.%)
University degree or diploma  (.%)  (.%)  (.%)  (.%)

Employment status . .
Employed  (.%)  (.%)  (.%)  (.%)
Not employed  (.%)  (.%)  (.%)  (.%)

Data are expressed as mean and interquartile range or number and %.

548 Mappa et al.: COVID-19 and maternal anxiety



fetus have been so far reported [28, 29]. These findings
underly the importance of provide these information to the
pregnant women, despite caution is necessary due to the
paucity of data available. Indeed, in our population how
only the 7% of womenwere counseled by professional care
providers and this may well explain the induced anxiety
toward an adverse perinatal outcome. Moreover, the use of
remote questionnaire allows an identification of women
that may benefit for the professional help from mental
health experts to deal with emotional issues and other
psychological issues during this pandemic.

Conclusions

Our data suggest that pregnant women have a greater
psychological impact aswell as higher anxiety in COVID-19
outbreak. Identify high-risk women can be important to
suggest early psychological interventions and prevent
some pregnancy stress-related complications.
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