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ABSTRACT
Objective: In the context of the coronavirus disease 2019 
(COVID-19) pandemic, anxiety during pregnancy should 
be assessed from a composite context of anxiety/fear of 
COVID-19 infection and pregnancy-specific anxiety. The 
objective of this study was to develop and validate a scale 
that measures anxiety related to situations specific to 
pregnancy during the COVID-19 pandemic—the Antenatal 
COVID-19 Anxiety (AnCAn) Scale.

Methods: Items were generated based on a literature 
review and focused group discussions. Face and content 
validation was completed. Data were collected from 557 
pregnant women attending antenatal clinics of 5 tertiary 
care general hospitals in India. An exploratory factor 
analysis was conducted to measure structural validity and 
to identify latent factors. Screening accuracy was assessed 
using scores on the 7-item Generalized Anxiety Disorder 
scale. Data were collected between July and October 2020.

Results: The principal component analysis showed that 
the 12 items of the scale significantly loaded onto 2 latent 
factors, with Eigen values of 6.575 and 1.213, respectively. 
Factor solution showed that 6 items correlated with each of 
the 2 factors. Both sensitivity and specificity of AnCAn total 
and subscores were > 70%.

Conclusions: We conclude that the AnCAn Scale holds 
good psychometric properties, and it identifies and 
distinguishes 2 latent factors: (1) anxiety related to 
acquiring infection and (2) anxiety related to spreading 
infection and social role obligations, which are compositely 
related to anxiety specific to COVID-19 and pregnancy.
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The coronavirus disease 2019 (COVID-19) pandemic has now 
spanned more than a year. The second wave of the pandemic 

in India is taking a heavy toll on people’s lives as well as on health 
and human resources. Older adults and people with long-standing 
systemic health conditions such as cancer, chronic kidney and lung 
diseases, and diabetes are particularly more likely to become severely 
ill. The Centers for Disease Control and Prevention (CDC) has 
stated that pregnant women who acquire COVID-19 infection are at 
greater risk of developing severe illness and requiring intensive care, 
including ventilator support, than women who are not pregnant.1 
Recent evidence also suggests that COVID-19 infection during 
pregnancy is associated with potentially serious consequences on 
neonatal health such as preterm delivery and abnormal neonatal 
brain development.2 Since the COVID-19 outbreak began, pregnant 
women were cautioned by the CDC to be “at an increased risk of 
severe illness from COVID-19” and it was recommended that they 
take extra precautions.3 In general, the “precautionary behaviors,” 
which consequently would reduce the risk of infection, have been 
found to be directly related to anxiety about COVID-19 infection.4 
While pregnant women with higher levels of COVID-19–related 
anxiety may use greater precautionary behaviors, they may also be 
at risk of developing an anxiety disorder.5

Clinically significant levels of such specific anxiety or fear of 
COVID-19 (“coronaphobia”) is now being understood as a distinct 
entity that is associated with dysfunction similar to other anxiety 
disorders.6 This specific anxiety related to COVID-19 has certain 
cognitive (eg, “my family is in danger and they may die”) and 
behavioral (eg, marked fear of using public transportation and 
subsequent avoidance) components.6 In pregnant women, the 
presentation of such specific anxiety may be distinct and more 
focused toward her pregnancy and unborn fetus. Pregnancy-
specific anxiety (PSA),7 which is specifically related to worries 
and fears about pregnancy, childbirth (tocophobia), infant health, 
and parenting, has been found to be significantly higher during 
the pandemic.8 A survey among obstetricians indicated high levels 
of concern among pregnant and postpartum women regarding 
contracting COVID-19 infection, safety of their infant, safety 
related to hospital visits, methods of protection against COVID-
19, and anxieties related to social media messages.9 As anxiety/
fear of COVID-19 during pregnancy and PSA are closely related,10 
assessing anxiety that is specific to the composite context of 
COVID-19 and pregnancy is important.

We aimed to develop and validate a scale with items that measure 
anxiety related to situations specific to pregnancy during the 
COVID-19 pandemic.



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2021 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

e2    Prim Care Companion CNS Disord 2021;23(6):21m03038

Tikka et al	

METHODS

Development and validation of the Antenatal COVID-19 
Anxiety (AnCAn) Scale was part of the COVID-19 Antenatal 
Anxiety (CAn) Study, a multicenter study assessing various 
aspects of anxiety in pregnant women during the COVID-19 
pandemic. The study was approved by the institutional ethics 
committee (1147/IEC-AIIMSRPR/2020).

Item Generation
The item generation was based on a review of the literature 

for various available tools pertinent to “anxiety specific to 
pregnancy during the COVID-19 outbreak” and on group 
discussions by experts.

Face and Content Validation
Face and content validation was performed in 2 steps. 

The scale and validity questionnaire were sent to experts 
(mental health professionals or obstetricians) with > 10 
years of experience. Experts rated each item of the scale 
on 3 assertions (relevance to COVID-19 and antenatal/
pregnancy–related anxiety, proper framing of the question, 
and appropriateness of the Likert scale to the item) on a 
5-point Likert scale (1 = strongly disagree, 5 = strongly agree) 
and provided remarks reasoning the score provided. In the 
first step, assertions for items that received a score < 4 (agree) 
from > 25% of the experts were identified and modified as 
per remarks of the experts. In the second step, the revised 
scale was sent back for a review and rescoring. The responses 
were reassessed according to the above criteria. The final 
version (English) was then translated into Hindi by 2 
language experts.

Data Collection
Data analyzed for validation of the scale were collected 

from pregnant women attending the antenatal clinics of 5 
centers in North, Central, and East India (All India Institute 
of Medical Sciences [AIIMS] Raipur [primary study site]; 
Lady Hardinge Medical College, New Delhi; Pt. JNM Medical 
College, Raipur; Shri Guru Ram Rai Institute of Medical and 
Health Sciences, Dehradun; and Hi-Tech Medical College, 
Bhubaneshwar). Written informed consent was obtained 
from all participants. Data were collected between July and 

October 2020. A uniform standard operating procedure for 
data collection was followed across the 5 centers. Data were 
collected by trained residents in psychiatry/obstetrics under 
the supervision of a teaching faculty from the department of 
psychiatry at each study site. Data collected using the Hindi 
version of the scale were used for the analysis.

Women attending antenatal clinics at the study centers (1) 
with confirmed pregnancy, (2) with gestational period < 36 
completed weeks, and (3) who were willing to provide 
written informed consent were included in the study. 
Pregnant women with current history of any psychotic 
disorder were excluded. Sample characteristics are described 
in Supplementary Table 1.

Pilot Testing
The data collected from pregnant women in the first 

week of the study at the primary study site (antenatal clinic 
of AIIMS Raipur) were considered as pilot testing data and 
were reassessed for comprehensibility and relevance of the 
scale items.

Structural Validity
Exploratory factor analysis was conducted to determine 

the structural validity of the 12-item scale. Completed 
forms of the 12-item Hindi version of the scale from 557 
pregnant women were analyzed. Analysis was conducted 
using Statistical Package for Social Sciences version 23 (IBM 
Corporation, New York, New York). Assumptions for the 
exploratory factor analysis were analyzed using the Kaiser-
Meyer-Olkin test (for sample size adequacy), the Bartlett 
test of sphericity (for inter-item correlation significance), 
and the communality assessment (for strength of factor 
extraction). Factor extraction was done using the principal 
component analysis (PCA) and confirmed using the parallel 
analysis (https://analytics.gonzaga.edu/parallelengine/). As 
the component correlation matrix showed the 2 factors were 
obliquely related (ie, correlation between the 2 factors was 
> 0.5 [0.611]), the oblique (direct Oblimin) rotation method 
was used for the factor solution rotation. Quartile scores were 
noted.

Factor Reliability
The items that correlated with each of the extracted 

factors were assessed for reliability using Cronbach α. Item 
deletion was planned if the factor reliability (ie, Cronbach α) 
for any of the extracted factors was < 0.07. 

Screening Accuracy
To test for screening accuracy, the sample was 

simultaneously rated on the Hindi translated version of 
the 7-item Generalized Anxiety Disorder (GAD-7) scale,11 
which is the most common tool used to screen for anxiety 
disorders. The GAD-7 has also been used specifically in the 
context of COVID-19 in pregnant women.12 A score of 10 
on the GAD-7 was interpreted as the cutoff for significant 
anxiety. The cutoff scores for the AnCAn were based on the 
third quartile (ie, Q3) score; a score greater than or equal to 

Clinical Points
■■ The Antenatal COVID-19 Anxiety (AnCAn) Scale has been 

developed to aid in the assessment of anxiety among 
pregnant women in the context of the COVID-19 pandemic.

■■ The AnCAn Scale demonstrates optimum validity among 
pregnant women with 2 distinct factors related to anxiety 
due to (1) acquiring infection and (2) spreading infection 
and social role obligations.

■■ The AnCAn Scale can be used to assess the role of anxiety 
related to the COVID-19 pandemic in determining 
antenatal health care utilization, pregnancy outcomes, and 
postpartum mental health among pregnant women. 

https://analytics.gonzaga.edu/parallelengine/
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the Q3 was considered the cutoff. This cutoff was chosen 
because the distribution of AnCAn total and both factor 
scores in our sample was positively skewed (Supplementary 
Figures 1A–1C). Using these cutoffs, the sample was binarily 
classified. Contingency tables were formulated to assess for 
measures of screening accuracy (ie, sensitivity, specificity, 
precision, and accuracy) for AnCAn total and subscale 
scores. The McNemar test was conducted to assess for 
accuracy homogeneity.

RESULTS

Item Generation
Initially, 25 items were generated based on expert opinion 

by 3 perinatal psychiatrists who conducted and were 
informed by an extensive literature review of anxiety among 
pregnant women during the pandemic. These experts then 
held an online meeting, during which items were finalized 
by consensus. The 3 mental health professionals had a mean 
experience of 13.3 years. Items from the Pregnancy-Related 
Anxiety Scale (PRAS),13 the Perinatal Anxiety Screening 
Scale (PASS),14 the questionnaire on attitudes and behavior 
relating to COVID-19 by Corbett et al,10 the Coronavirus 
Anxiety Scale (CAS),15 survey findings of the COVID-
19–related anxiety and concerns expressed by pregnant 
and postpartum women to obstetricians in India,9 and the 
NIMHANS Perinatal Mental Health Services–Guidance 
Note for Pregnant and Postpartum Women16 were reviewed 
during these discussions. A Likert scale of 0–3 (never, rarely, 
sometimes, and very often) was also added to the items. 
Qualitative item reduction was then carried out based 
on expert advice from 2 mental health professionals with 
specific expertise in perinatal psychiatry/maternal mental 
health. Items were reduced to 14 by combining the content of 
2 or more items and by deleting items that were conceptually 
similar to others.

Face and Content Validation
Face and content validation of the 14-item scale was then 

performed in 2 steps. The scale and validity questionnaire 
were sent to 21 experts (with > 10 years of experience) who 
were either mental health professionals or obstetricians. 
Eighteen experts (7 psychiatrists, 6 clinical psychologists, 
and 5 obstetricians) returned the questionnaire, and 16 
response sheets were deemed valid. In the first step, 7 cells 
(2 items on the first assertion and 5 items on the second 
assertion) received a score < 4 (agree) from > 25% of the 
experts. As per the remarks, 2 items were combined, 1 item 
was removed, and 4 items were reframed. In the second step, 
the revised scale with 12 items was sent back for review and 
rescoring. When the responses were reassessed using the 
above criteria, none of the assertions received a score < 4 
(agree) from > 25% of the experts. The final 12-item scale 
with average scores for each assertion for each item on the 
face/content validation are provided in Supplementary 
Table 2.

Pilot Testing
The scale was administered to 11 pregnant women as 

part of the pilot testing. All women understood the items 
and found them to be relevant. None of the women reported 
ambiguity with respect to content of any of the items.

Structural Validity
The mean AnCAn score for the participants was 9.76 

(SD = 8.01); first, second, and third quartile (ie, Q1, Q2, 
and Q3) AnCAn scores for the participants were 3, 8, 
and 16, respectively. The assumptions for exploratory 
factor analysis were assessed and found to be satisfactory. 

•	 The sample size of 557 was sufficiently larger 
than the recommended sample size of 180 (ie, 15 
participants per item [12 items]). This sample size 

Figure 1. Screen Plot Showing the Eigen Values for Components of the Principal 
Component Analysisa

aTwo extracted factors ([1] 6.575 and [2] 1.213) were above the threshold.
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adequacy was further confirmed using the Kaiser-
Meyer-Olkin test measure, which was found to be 
0.919.

•	 The correlations between each of the 12 items 
were found to be statistically significant (P < .001) 
(Supplementary Table 3). The Bartlett test of 
sphericity was also found to be statistically 
significant (χ2 = 4,063.15; P < .001).

•	 The strength of extraction (ie, communality) for all 
the items was found to be greater than > 0.5.

The PCA showed that the Eigen values were > 1 for 
2 extracted factors (6.575 and 1.213, respectively; the 
screen plot is provided in Figure 1). The PCA-calculated 
Eigen values for the 2 factors were greater than the mean 
Eigen values of the parallel analysis (1.243 and 1.181, 
respectively).

The rotated component matrix (Table 1 and Table 2) 
showed that items 1, 2, 3, 4, 6, and 9 are related to latent 
factor 1, and items 5, 7, 8, 10, 11, and 12 are related to 
latent factor 2. The correlation of items within those that 
loaded onto each of the 2 factors was significant (ie, > 0.5). 
The mean AnCAn scores for items that loaded onto latent 
factor 1 and latent factor 2 were 6.16 (SD = 4.57) and 3.61 
(SD = 4.05), respectively. While Q1, Q2, and Q3 for AnCAn 
scores on items that loaded onto latent factor 1 were 2, 6, and 
10, respectively, they were 0, 2, and 6 for AnCAn scores on 
items that loaded onto latent factor 2.

Factor Reliability
The factor reliability for both extracted factors was found 

to be good. The Cronbach α for factor 1 was 0.890 and for 
factor 2 was 0.878 (Table 1 and Table 2). No items were 
required to be deleted.

Table 1. Factor Loadings (mean, SD) and Cronbach α of Items Loading on Factor 1

Latent 
Factors

Item 
No. Item Mean SD

Participants 
Scoring 2 or 3 

(sometimes and 
very often), %

Component  
Factor  

Loading
Mean SD Cronbach α1

Factor 1 Item 2 Worries or fear related to fetus having the risk of 
coronavirus infection

1.13 0.94 39.7 0.928 6.16 4.57 0.890

Item 1 Worries or fear related to the risk of coronavirus 
infection due to pregnancy

1.10 0.92 37.5 0.923

Item 4 Worries or fear about delivery/labor due to risk of 
coronavirus infection

1.09 0.95 35.9 0.816

Item 9 Worries or fear on hearing social media and news 
reports related to the coronavirus pandemic

0.98 1.00 31.7 0.677

Item 3 Worries or fear about antenatal checkups/scans due 
to the risk of coronavirus infection

0.92 0.90 29.8 0.596

Item 6 Worries or fear about care of the newborn child 
during the coronavirus pandemic

0.94 0.99 30.8 0.566

 

Table 2. Factor Loadings (mean, SD) and Cronbach α of Items Loading on Factor 2

Latent 
Factors Item No. Item Mean SD

Participants Scoring 2 or 
3 (sometimes and very 

often), %

Component  
Factor  

Loading
Mean SD Cronbach α2

Factor 2 Item 12 Worries and fear regarding lack of social 
support (emotional, domestic, financial, 
social relationships, and workplace) 
during pregnancy or after birth of the 
baby in the context of the coronavirus 
pandemic

0.62 0.87 18.2 0.869 3.61 4.05 0.878

Item 11 Worries or fear about not having 
childbirth-related rituals and customs 
(like god bharai, baby shower, aqiqah)

0.44 0.74 12.3 0.858

Item 7 Worries or fear about harm to fetus due 
to increased use of sanitizer

0.57 0.86 16.7 0.816

Item 8 Worries or fear due to others in the 
household not maintaining enough 
sanitization

0.64 0.91 18.7 0.719

Item 10 Worries or fear about less access to 
medicines because of coronavirus-
related lockdown

0.60 0.89 20.5 0.583

Item 5 Worries or fear about breastfeeding due 
to risk of coronavirus infection to the 
newborn

0.74 0.87 22.5 0.548
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Screening Accuracy
The cutoff scores used to classify the sample based on 

AnCAn total, factor 1, and factor 2 scores were 16, 10, 
and 6, respectively. Table 3 shows measures of screening 
accuracy: sensitivity, specificity, precision, and accuracy for 
the AnCAn Scale scores. Supplementary Tables 4a–4c show 
2 × 2 tables for AnCAn total, factor 1, and factor 2 cutoffs 
versus the GAD-7 cutoff and corresponding results from the 
McNemar test showing significant accuracy heterogeneity.

DISCUSSION

We found that the AnCAn Scale holds good psychometric 
properties. The analysis shows that the AnCAn Scale 
identifies and distinguishes responses on 2 latent factors. The 
2 latent factors identified in the analysis can be interpreted 
as those related to (1) acquiring infection and (2) spreading 
infection and social role obligations. From the context of 
how the pandemic implications have panned out, we argue 
that these 2 factors might represent a principal (P) and a 
contingent (C) factor, respectively. We surmise that both 
factors are pertinent to the composite context of COVID-
19 and pregnancy-specific anxiety and that the AnCAn 
Scale can contribute to the understanding of anxiety among 
pregnant women during the COVID-19 pandemic.

First, the P factor for antenatal COVID-19 anxiety is 
primarily related to worries/fears of acquiring the infection. 
While 2 items (items 1 and 2) that loaded on this factor 
directly relate to risk of acquiring infection, 2 items (items 3 
and 4) relate to acquiring infection from accessing perinatal 
health services. While the former 2 items imply cognitive 
aspects of anxiety, the latter 2 items suggest avoidance, 
which is the behavioral aspect of anxiety. This factor 
loaded onto 2 more items: fear related to media updates 
and fear of newborn care. These 2 items, first behavioral 
and second cognitive, imply “catastrophizing” related to 
acquiring the COVID-19 infection. The media portrayal 
of deaths and the horrific visuals of COVID-19–related 
funerals invoke extreme catastrophizing thoughts and 
subsequent personalization to care of self and the unborn 
baby, which heightens anxiety further. Item 10, anxiety 
related to breastfeeding, is also related to catastrophizing and 
personalization. Surprisingly, however, it loaded onto the C 
factor, albeit small factor loading. A plausible reason for 
this finding might be that these women were not primarily 
concerned about breastfeeding their newborns at the stage 
of pregnancy in which they were assessed.

Next, the items loaded on the second factor, the C factor, 
represent worries and fears contingent upon those in factor 
P. The first set of items (items 7 and 8) are those related to 
spread of infection within the family and spread of harm 
from measures of safety against infection. The rest of the 4 
items relate to the social role of the pregnant woman. While 
items 5 and 10 represent the worry of inability to perform a 
social obligation, ie, providing optimum health care to one’s 
own pregnancy and therefore the child, item 11 represents 
worry of inability to perform a cultural ritual that is believed 
to bring good health to the woman and the unborn child. 
Item 12 represents worries regarding the inability of family 
to perform their social roles toward the woman’s and unborn 
baby’s health. While, item 8 mostly implies the behavioral 
aspect of anxiety, all other items loading onto factor C denote 
cognitive anxiety.

The participants responded to the items of the P factor 
with higher scores compared to the items of the C factor. 
There was a noticeable difference between the 2 factors in 
the mean scores and the percentage of participants scoring 
“sometimes” and “very often.” This finding might reflect the 
population perception during the months of data collection. 
Data for this study were collected between July and October 
2020, and although the number of active cases was peaking 
during this time, public restrictions began to be waived. 
Health education from reliable scientific sources was more 
accessible. As the number of active cases was at its peak, the 
worries of acquiring infection were still high, especially from 
hospitals, which had the maximum case load. On the other 
hand, information regarding “no or only minimal” additional 
risk among pregnant women for adverse outcomes as well as 
vertical transmission and transmission of the virus through 
human milk/breastfeeding17–19 started to circulate. Also, 
complete access to outdoor “social” spaces became more 
common. These factors might have led to the distinction in 
the scoring pattern for the items loading onto the 2 latent 
factors.

The screening accuracy assessment showed that the 
AnCAn Scale has optimum validity and can be used to 
determine severity of antenatal COVID-19 anxiety. The 
AnCAn total, factor 1, and factor 2 scores of 16, 10, and 6, 
respectively, may be considered as cutoffs for significantly 
higher levels of anxiety. With both sensitivity and specificity 
of the AnCAn total, factor 1, and factor 2 scores > 70%, we 
deem that our scale may generate meaningful probability 
of a woman having or not having significant anxiety levels. 
However, women screening positive with these cutoffs are 

Table 3. Measures of Diagnostic Accuracy for Antenatal COVID-19 Anxiety 
(AnCAn) Scale Scores

Measure Formula
AnCAn Total
(cutoff of 16)

AnCAn Factor 1
(cutoff of 10)

AnCAn Factor 2
(cutoff of 6)

Specificity, % TN/(TN + FP) 79.0 77.2 79.4
Sensitivity, % TP/(TP + FN) 72.6 71.0 72.6
Precision, % TP/(TP + FP) 30.2 28.0 30.6
Accuracy, % (TP + TN)/(TP + TN + FP + FN) 78.3 76.5 78.6
Abbreviations: FN = false negative, FP = false positive, TN = true negative, TP = true positive.
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less likely to have generalized anxiety, as the precision values 
for the AnCAn total, factor 1, and factor 2 scores were only 
about 30%. Also, there was significant accuracy heterogeneity 
between GAD-7 and AnCAn scores.

Worries and fears regarding COVID-19 infection 
compound the already elevated rates of anxiety in pregnant 
women, which is particularly important in low- and middle-
income countries20 and especially in India, which has reported 
rates of anxiety  > 50% in pregnant women.21,22 Perhaps the 
worries and fears pertinent to factor P are those that are 
commonly reported by pregnant women to their obstetricians 
in India.9 The already known factors that distinctly determine 
COVID-19 anxiety—uncertainties; human ability to acquire 
new behaviors and modify and avoid old ones, including those 
related to faith and media portrayals6; and pregnancy-specific 
anxiety (family and marital support, domestic violence, and 
preferred sex of the baby)7,23—may have complex interaction 
in determining antenatal COVID-19 anxiety.

Strengths, Limitations, and Future Directions
The development of the AnCAn Scale is based on a strong 

methodology and integrates content from several related 
tools. It is the first tool to assess the composite context of 
COVID-19 and pregnancy–related anxiety. That the AnCAn 
Scale can be administered in a very short time frame adds 
to its value given the restricted time for person-to-person 
interaction and other COVID protocols.

However, we understand that owing to the ever-changing 
rates of COVID-19 infection, emergence of local virus 
variants with varying levels of infectivity, revised government 
policies with respect to pandemic-led restrictions and 
vaccination, and resultant changes in public perception 
might influence the response scores for each of the factors 
identified. It remains to be examined whether the factor 
solution we obtained is stable across various phases of the 
pandemic. Similarly, the cutoffs for significant antenatal 

COVID-19 anxiety that we propose also need to be assessed 
for stability in future studies.

Although the basic construct of the GAD-7 and AnCAn 
is assessment of anxiety, there are apparent differences in the 
context of anxieties assessed, which has been reflected in the 
low precision values and significant accuracy heterogeneity. 
Clinically, like other anxiety scales, AnCAn scores may 
be influenced by any preexisting depressive or anxiety 
disorder or trait anxiety. Moreover, our scale has no items 
that represent autonomic aspects of anxiety because the 
AnCAn is specific to the context of pregnancy, wherein there 
is significant overlap of physical symptoms of pregnancy 
and autonomic symptoms of anxiety. Therefore, although 
useful to identify significant anxiety, the sensitivity and 
specificity we found may not be directly translatable to day-
to-day clinics to determine a “disorder” status. To further 
demonstrate the clinical value, additional study is needed to 
determine which cutoff scores of the AnCAn might relate to 
functional impairments, pregnancy outcomes, and antenatal 
health utilization. Factors such as partner support, COVID-
19–related care, and prevalence rates of COVID-19 infection 
in a specific area as well as quality of COVID-19–related 
medical care may also influence the scores. Future research 
will be needed to assess how the AnCAn Scale can be used in 
rural and community antenatal settings as well as the change 
in scores with specific health interventions.

CONCLUSION

We conclude that the AnCAn Scale holds good 
psychometric properties, and it identifies and distinguishes 2 
latent factors that are compositely related to anxiety specific 
to COVID-19 and pregnancy. Our results also suggest 
that the AnCAn Scale can be used to screen women with 
significant antenatal COVID-19 anxiety with fairly good 
validity.
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 1 

 
Supplementary Table 1: Sample characteristics 

Variables n (n%)/ Mean ± 
SD  

Age (in years) 26.35±4.19 
Trimester First 84 (15.1) 

Second 240 (43.1) 
Third 233 (41.8) 

Weeks of gestation 23.43±8.41 
Religion Hindu 501 (89.9) 

Islam 45 (8.1) 
Others 11 (2.0) 

Employment 
status 

Employed 77 (13.8) 
Homemaker 480 (86.2) 

SES  Upper 8 (1.4) 
Upper middle 181 (32.5) 
Lower middle 183 (32.9) 
Upper lower 182 (32.7) 
Lower 3 (0.5) 

Habitat Rural/semi urban 194 (34.8) 
Urban 363 (65.2) 

Family Type Joint 331 (59.4) 
Nuclear 224 (40.2) 

Parity Primi 216 (38.8) 
Multi 341 (61.2) 

Previous 
abortion or 
stillbirth 

Yes 124 (22.3) 
No 433 (77.7) 

Complications 
in present 
pregnancy 

Yes 78 (14.0) 
No 479 (86.0) 

Complications 
in previous 
pregnancy 

Yes 77 (13.8) 
No 480 (86.2) 

Comorbid 
General 
Medical Illness 
 

Yes 82 (14.7) 
No 475 (85.3) 

Past psychiatric 
illness 

Yes 7 (1.3) 
No 550 (98.7) 

COVID status Positive_active 11 (2.0) 
Positive recovered 14 (2.5) 
Negative 81 (14.5) 
Not tested/Not suspected 451 (81.0) 

Generalized 
Anxiety 
Disorder-7 

No anxiety (score <5) 356 (63.9) 
Mild anxiety (score 5-10) 139 (25.0) 
Moderate anxiety (score 10-15) 47 (8.4) 
Severe anxiety (score >15) 15 (2.7) 
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Supplementary Table 2: The Items of the AnCAn scale and average scores on face/content 
validation assertions

S.no Items Relevance 
to COVID-
19 and 
antenatal 
related 
anxiety 

Proper 
framing of 
the 
question 

Appropriateness 
of the Likert 
scale to the 
item 

01 Worries or fear related to the risk of Corona Virus 
infection due to pregnancy 4.75 4.25 4.625 

02 Worries or fear related to fetus having the risk of 
Corona Virus infection 4.25 4.1875 4.5625 

03 Worries or fear about antenatal checkups/scans due 
to the risk of Corona Virus infection 4.5 4.3125 4.5625 

04 Worries or fear about delivery/labor due to risk of 
Corona Virus infection 4.75 4.1875 4.75 

05 Worries or fear about breast feeding due to risk of 
Corona Virus infection to the newborn 4.4375 4.0625 4.5 

06 Worries or fear about care of the newborn child 
during the Corona Virus pandemic 4.3125 4.1875 4.25 

07 Worries or fear about harm to fetus due to 
increased use of sanitizer 4.25 4.25 4.375 

08 Worries or fear due to others in the household not 
maintaining enough sanitization 4.625 4.5 4.5625 

09 Worries or fear on hearing social media and news 
reports related to Corona virus pandemic 4.25 4.375 4.4375 

10 Worries or fear about less access to medicines 
because of Corona Virus related lockdown 4.375 4.5 4.5 

11 Worries or fear about not having childbirth related 
rituals and customs (like god bharai, baby shower, 
aqiqah, etc) 4.125 4.375 4.375 

12 Worries and fear regarding lack of social support 
(emotional, domestic, financial, social relationships 
and workplace) during pregnancy or after birth of 
the baby in the context of the Corona Virus 
pandemic 4.6875 4.5625 4.6875 
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Supplementary Table 4a: 2x2 table for AnCAn ‘total score’ cut-off- and GAD-7 cut-off 
GAD-7 (<10) GAD-7 (10 or>) McNemar test 

AnCAn total 
(<16) 

391 17 χ2=61.12 p<.001 

AnCAn total (16 
or >) 

104 45 

Supplementary Table 4b: 2x2 table for AnCAn ‘Factor 1’ cut-off- and GAD-7 cut-off 
GAD-7 (<10) GAD-7 (10 or>) McNemar test 

AnCAn factor 1 
(<10) 

382 18 χ2=67.45 p<.001 

AnCAn factor 1 
(10 or >) 

113 44 

Supplementary Table 4c: 2x2 table for AnCAn ‘Factor 2’ cut-off- and GAD-7 cut-off 
GAD-7 (<10) GAD-7 (10 or>) McNemar test 

AnCAn factor 2 
(<6) 

393 17 χ2=59.29 p<.001 

AnCAn factor 2 
(6 or >) 

102 45 

Supplementary Table 3: Inter Item correlation matrix 

Items→ 

↓ 

Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10 Item 11 

Item 2 0.782* 

Item 3 0.557* 0.631* 

Item 4 0.606* 0.644* 0.657* 

Item 5 0.462* 0.502* 0.628* 0.611* 

Item 6 0.544* 0.577* 0.520* 0.626* 0.621* 

Item 7 0.399* 0.436* 0.447* 0.387* 0.552* 0.527* 

Item 8 0.424* 0.426* 0.473* 0.434* 0.485* 0.498* 0.653* 

Item 9 0.519* 0.541* 0.416* 0.504* 0.307* 0.524* 0.453* 0.435* 

Item 10 0.462* 0.505* 0.548* 0.521* 0.543* 0.525* 0.531* 0.527* 0.529* 

Item 11 0.384* 0.402* 0.493* 0.412* 0.522* 0.412* 0.546* 0.520* 0.304* 0.559* 

Item 12 0.363* 0.396* 0.486* 0.399* 0.543* 0.513* 0.568* 0.497* 0.344* 0.573* 0.617* 

*p<.001 
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