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Abstract
Objective: To assess the knowledge, attitude, and practices (KAP) of pregnant women towards coronavirus
disease 2019 (COVID-19).

Methods: This on-site cross-sectional survey was conducted in the antenatal and fetal medicine clinics in a
tertiary care hospital in North India. Pregnant women attending the maternal-fetal unit filled out a 31-item
questionnaire assessing their KAP towards COVID-19. Correlation between KAP was assessed by using
Spearman’s rank correlation.

Results: Some 302 questionnaires were analyzed: more than 90% of women had correct general knowledge
of COVID, but only 12.3% scored 50% or more for pregnancy-related knowledge. Some 67% of women
reported more than usual anxiety, and 7.7% reported severe anxiety levels. General knowledge improved
with age, education, and occupation but pregnancy-related knowledge and anxiety score were unaffected by
these variables.

Conclusions: Pregnant women's knowledge of COVID-19 infection, in general, is excellent and they have the
correct attitude towards preventive strategies. However, knowledge and attitude towards its effect on
pregnancy are limited.

Categories: Obstetrics/Gynecology
Keywords: sars-cov-2, pregnancy, pandemic, maternal mental health, kap study, covid-19

Introduction
Coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome coronavirus-2 (SARS-
Cov-2) was declared a pandemic by the World Health Organization (WHO) in March 2020 [1]. As on 14th
March 2021, there have been more than 11.8 million confirmed cases and more than 26 lakh deaths
worldwide (https://covid19.who.int). The disease has had an unprecedented impact on routine healthcare
facilities including maternity care. Pregnancy is one of the most vulnerable times in a woman's life; dealing
with the economic and health aspects of a pandemic in addition to the usual stresses of pregnancy is bound
to affect pregnant women even when they may not be COVID positive. Also, any disease of this scale and
widespread impact are likely to give rise to misinformation and misconceptions, which in turn lead to
uncertainty and fear. Although current evidence states that pregnant women are not more likely to contract
the disease than others, and when infected, most will have a good outcome [2-4], this information may not
be known to women. Currently, there are limited evidence on the knowledge, attitude, and practices (KAP)
of pregnant women towards the pandemic. Considering that there is no effective cure for COVID-19 at
present, we have to rely on modifying behavioral practices to tackle the current pandemic [5]. Understanding
the KAP of the target group will make this process more scientific. Thus, this on-site survey was undertaken
to assess the KAP of pregnant women attending a maternal-fetal unit during the current pandemic.

Materials And Methods
This on-site cross-sectional survey was conducted at a tertiary care hospital in North India. It included all
pregnant women attending the antenatal and fetal medicine units from 15th April to 30th June 2020. A
questionnaire (Annexure 1) with 31 items was prepared using information available on the World Health
Organization (WHO), Royal College of Obstetricians and Gynaecology (RCOG), and Society of Maternal-
Fetal Medicine (SMFM) websites [6]. The questionnaire was prepared in both English and in the local
language. It was first filled by 10 hospital healthcare workers and 10 patients to assess the ease of
understanding. These 20 questionnaires were not included in the study. After incorporating their suggested
changes, hard copies of the final questionnaire were kept in the outpatient antenatal and fetal medicine
departments, and all pregnant women attending these clinics were offered to fill the questionnaire. Care was
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taken that one woman filled only one questionnaire. All women filled out the anonymized questionnaire
voluntarily and gave written informed consent for the study. There was no compensation linked to the filling
of the questionnaire. The study was approved by the Institutional Review Board (ECR/1360/Inst/DL/2020). 

The Core Outcomes in Women’s and Newborn Health (CROWN) initiative lists ‘maternal attitudes toward
routines and practices within a model of care’ and ‘maternal mental health’ as core outcome sets that are
the focus of this study [7]. 

Sample size calculation
We assumed that around 50% of pregnant women have appropriate KAP for the COVID-19 pandemic. We
further considered 90% power and 5% type I error to detect 10% absolute variability. Using one-sample
hypothesis testing formula, we required at least 259 pregnant women to be surveyed for their KAP. We
further assumed around 10% of eligible women may refuse to participate in this survey. Therefore, the
calculated sample size was further adjusted for a 10% refusal rate, and the minimum operational sample size
for this study was 285 pregnant women.

Questionnaire and scoring
The questionnaire consists of two parts -- demographic details and the KAP study. There are 14 questions in
the 'knowledge' section, half directed towards general knowledge of COVID-19 and the remaining half
towards knowledge of its impact on pregnancy. Six questions aim at assessing pregnant women's attitudes
toward COVID-19 and 11 questions about their practice in the current situation. Each question has three
options as answers: ‘Yes’, ‘No,’ and ‘Do not know’ with one point given to each response; a higher score in
any given section indicates better knowledge. The questions related to KAP were highly consistent
(Cronbach’s α = 0.821).

A visual analog scale (VAS) was added at the end of the questionnaire to assess pregnant women’s anxiety
ranging from 0 (not at all anxious) to 10 (extremely anxious) and referred to the following question: 'how
anxious are you regarding the coronavirus epidemic and the possibility of vertical transmission to your
offspring?'

Statistical analysis
Continuous data are presented with a mean (±SD, standard deviation) and categorical variables are
presented with numbers and proportions. Correlation between KAP was assessed by using Spearman’s rank
correlation. Association between background characteristics (age, education, occupation, and anxiety) and
KAP was assessed using univariable and multivariable logistic regression. Model estimates were reported as
odds ratios (ORs) and 95% confidence intervals (CIs). All tests were two-sided, and the criterion for
statistical significance was set at p<0.05. The data were analyzed using the statistical software IBM SPSS
(version 26.0, Armonk, NY, USA).

Results
A total of 505 women attended the antenatal and fetal medicine unit during the study period. Three hundred
sixty women filled up the forms giving a response rate of 71.2%. Fifty-eight questionnaires were excluded
because they were filled incompletely. The mean age (± SD) of women in the study cohort was 30.9 ± 4.1
years. All women had completed at least secondary education. Some 81.5% had a graduate degree and above.
This was consistent with the urban background of our study population. Almost half of them were working
(52.3%) and the rest were homemakers (47.7%). Most women (91.4%) women visited the hospital for a
scheduled visit; 9% came in an emergency. Some 67% of women reported more than usual anxiety on the
VAS scoring. 

Table 1 lists the distribution of scoring on KAP questions. Almost 80% of women gave correct answers to the
first seven questions related to general knowledge on COVID-19. Some 93% of women scored more than 50%
on these questions. All were aware of the new infection, its main clinical features, and that the cases were
increasing. Some 91.1% of women answered correctly that they should avoid going out of their homes and
pay more than usual attention to personal hygiene by washing their hands more frequently and using
disinfectants and hand sanitizers. Some 82% of women agreed that if they had any exposure, they needed to
isolate themselves and keep a watch for any symptoms related to COVID-19.

Questions (n = 302) N (%)

Knowledge  

General (6 questions)  

0 correct answer (none) 4 (1.3)
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1-3 correct answers 15 (5.0)

4-5 correct answers 42 (13.9)

6 correct answers (all) 241 (79.8)

Pregnancy-related (6 questions)  

0 correct answer (none) 117 (38.7)

1-3 correct answers 148 (49.0)

4-5 correct answers 32 (10.6)

6 correct answers (all) 5 (1.7)

Patient awareness about the changes in the maternity unit to tackle COVID

Yes 233 (73.8)

No/no idea 57 (18.9)

Not filled 22 (7.3)

Attitude  

General  

Positive hope of control 177 (58.6)

Contact exposure 27 (7.9)

Concern of infection 148 (49.0)

Pregnancy-related  

Concern of infection to the baby 186 (61.6)

Concern mode of delivery 149 (49.3)

Happy to change in maternity care 220 (72.8)

Practice  

General (2 questions)  

0 correct answer (none) 13 (4.3)

1 correct answer 14 (4.6)

2 correct answer (all) 275 (91.1)

Pregnancy-related  

Response to need for routine care 139 (46)

Isolation and observation 247 (81.8)

Visit after prior information 236 (78.1)

If COVID positive: call the doctor 252 (83.4)

If COVID positive: come to the hospital directly 97 (32.1)

Hand wash 276 (91.4)

Avoid coughing or sneezing 268 (88.7)

Face shield/cover 265 (87.7)

Expressed milk 222 (73.5)

TABLE 1: Distribution of KAP questions.
KAP, knowledge, attitude, and practice
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However, only 12.3% of women scored 50% or more for pregnancy-related knowledge: for example, the
majority of women (92%) answered correctly that they should avoid going to crowded places or use of public
transport but 54% felt that they should still come to the hospital for routine antenatal care and scans during
the lockdown.

Given the hypothetical scenario that they become COVID positive, 83% of women answered that they would
call their obstetrician. However, one-third (32%) responded that they would come to the hospital directly
which is contrary to current guidance. Some 61.6% of women were concerned about the impact of the
disease on their pregnancy and answered that the disease is more dangerous in pregnant women with an
increased risk of miscarriage, preterm delivery as well as an increase in the risk of structural abnormalities in
the unborn child. Some 78% answered that a child born to an infected mother may also have an adverse
effect on its development and intelligence. 

Some 91% of women were aware that they should wash their hands before breastfeeding and avoid coughing
or sneezing while handling their newborn. Some 87.7% said they would wear a mask while breastfeeding.
Some 73.5% of women were aware that they had the option of giving expressed breast milk through an
uninfected attendant. 

Some 73.8% of respondents were aware of the changes in maternity units due to the ongoing
pandemic. Some 58.6% of women were hopeful that the pandemic would eventually be controlled but a
majority of them were still concerned about getting infected.

Table 2 shows the association between knowledge and demographic characteristics. General knowledge
improved with age (p=0.004), education (p = 0.002), and occupation (p<0.001), and this improvement was
statistically significant; however, pregnancy-related knowledge and anxiety scores were unaffected by these
variables. 

Characteristics (N = 302)

Knowledge (general) Knowledge (pregnancy-related)

Correct knowledge*

p-value
Any correct answer#

p-value
No (%) Yes (%) No (%) Yes (%)

Age group (years)       

<30 32 (52.5) 78 (32.4)
0.004

45 (38.5) 65 (35.1)
0.558

≥30 29 (47.5) 163 (67.6) 72 (61.5) 120 (64.9)

Education       

Up to 12th 17 (27.9) 39 (16.2)

0.003

27 (23.1) 29 (15.7)

0.219Undergraduate 33 (54.1) 105 (43.6) 53 (45.3) 85 (45.9)

Masters and above 11 (18.0) 97 (40.2) 37 (31.6) 71 (38.4)

Occupation       

Not working 44 (72.1) 100 (41.5)
p<0.001

57 (48.7) 87 (47.0)
0.774

Working 17 (27.9) 141 (58.5) 60 (51.3) 98 (53.0)

Anxiety score       

0-2 mild 23 (37.7) 77 (32.0)

0.693

37 (31.6) 63 (34.1)

0.1263-6 moderate 34 (55.7) 146 (60.6) 67 (57.3) 113 (61.1)

7-10 severe 4 (6.6) 18 (7.5) 13 (11.1) 9 (4.9)

Total 61 (20.2) 241 (79.8)  117 (38.7) 185 (61.3)  

TABLE 2: Association between knowledge and demographic characteristics.
*Correct general knowledge is considered if score is equal to 6; #Correct pregnancy-related knowledge is considered if score more than or equal to 1.
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The association between background characteristics and attitudes and baby-care practices is given in
Table 3. Older and working women had a better attitude (hope of control) though their educational status
did not affect their attitude. A lower anxiety score was also associated with a better attitude. These variables
did not directly affect baby-care practices. 

Characteristics                (N = 302)

Attitude score

p value

Baby-care practice

p value0-2 3-6 No Yes

n (%) n (%) n (%) n (%)

Age group (years)       

<30 42 (42.0) 68 (33.7)
0.157

35 (41.7) 75 (34.4)
0.240

≥30 58 (58.0) 134 (66.3) 49 (58.3) 143 (65.6)

Education       

Up to 12th 21 (21.0) 35 (17.3)

0.370

16 (19.0) 40 (18.3)

0.961Undergraduate 40 (40.0) 98 (48.5) 39 (46.4) 99 (45.4)

Masters and above 39 (39.0) 69 (34.2) 29 (34.5) 79 (36.2)

Occupation       

Not working 60 (60.0) 84 (41.6)
0.003

48 (57.1) 96 (44.0)
0.041

Working 40 (40.0) 118 (58.4) 36 (42.9) 122 (56.0)

Anxiety score       

0-2 mild 42 (42.0) 58 (28.7)

0.006

29 (34.5) 71 (32.6)

0.8383-6 moderate 47 (47.0) 133 (65.8) 50 (59.5) 130 (59.6)

7-10 severe 11 (11.0) 11 (5.4) 5 (6.0) 17 (7.8)

Total 100 202  84 218  

TABLE 3: Association between background characteristics and attitude and baby-care practices.
0 represents complete negative attitude; 6 represents complete positive attitude; baby-care practice yes if all four questions are answered yes.

 

A positive attitude had a statistically significant correlation with correct practices.

Discussion
COVID-19 has been an unprecedented healthcare crisis of our times. Governments have imposed
restrictions of various degrees in terms of 'lockdowns' to minimize the spread of the virus. This has resulted
in a significant negative impact on access to routine healthcare due to extreme measures of isolation,
physical distancing, restricted transport, and curtailed outpatient services in hospitals. Pregnant women are
a vulnerable group both physically and psychologically. The increased risk of infection during mandatory
hospital visits also makes this group particularly vulnerable to acquiring infection. Since there is no effective
cure, prevention remains the mainstay for controlling the COVID-19 epidemic. Prevention of any infection
needs behavior modification which in turn requires an understanding of the KAP of the affected population.
Plenty of information is being released daily regarding the disease as well as its impact on pregnancy from
premier organizations [2, 6]; however, whether this information is helping its target population in behavior
modification is uncertain. Gathering KAP of pregnant women to COVID-19 will also help health
organizations in addressing the factors that are causing anxiety and affecting their mental health adversely.
Thus this study was undertaken during the initial period of the pandemic to assess the KAP of pregnant
women residing in an urban area of North India towards COVID-19. 

Our study group comprises a well-educated population with good access to the internet and healthcare
facilities. Participants were reasonably well aware of the disease in general, its symptoms, mode of
transmission, and common interventions to prevent its spread. The knowledge score for COVID-19, in
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general, was 7.5-fold higher as compared to pregnancy-related information. For example, most women (92%)
knew they should avoid going to crowded places or using public transport, but more than half (54%) still felt
they should come to the hospital for routine antenatal care and scans even during the lockdown period.
Although most women were aware that isolation of an infected person is essential to prevent transmission,
nearly one-third (32%) answered that they would come to the hospital directly if they found out they were
COVID positive, which is contrary to current guidance [2]. 

Despite reassuring data that most infected pregnant women and their newborns will have a good outcome,
61.6% of women answered that the disease is more dangerous in pregnant women with an increased risk of
miscarriage and preterm delivery. They also thought that COVID-19 in pregnancy could lead to an increased
risk of structural abnormalities in the fetus. Nearly two-thirds expressed concerns regarding the long-term
development and intelligence of a child born to an infected mother. These results highlight that concerns
among pregnant women regarding COVID’s impact on their pregnancy and newborn remain unanswered
despite the availability of pregnancy-related guidelines. This needs to be addressed urgently as the impact of
these misconceptions on pregnant women's mental health is significant. Prior studies have demonstrated
that the mere formulation of policies does not ensure that vulnerable groups have access to essential
services [8] and having an insight into the KAP is essential in bridging this gap. 

As soon as COVID-19 was declared a pandemic, the maternal-fetal unit at our hospital modified its working
as per current recommendations [2, 9-11]. Waiting areas, outpatient clinics, and scan rooms have been
rearranged to adhere to physical distancing norms. Video-consults and tele-consults have been adopted for
routine care. Ultrasounds in fetal medicine units have been prioritized and restricted. No attendant is being
allowed inside scan rooms. Healthcare workers wear masks and personal protective equipment (PPE) as
needed. Equipment cleaning is being done as recommended. Some 73.8% of women in our study population
were aware of these changes, and almost all (72.8%) women took these changes positively. 

This study shows a significant association of knowledge with a positive attitude and practices in general.
Some 81.8% of women knew they needed to isolate themselves in case of 'exposure'. Some 78.1% said they
would visit the hospital after prior information. The scores on practices while caring for the baby, like
frequent hand washing, avoiding coughing/sneezing, and using a mask/face shield, were consistently above
85%. These high scores on knowledge in general and baby-care practices can be attributed to the awareness
generated by social media resources. 

A pandemic of this scale compounded by limited access to healthcare can create undue anxiety and adversely
affect mental health. Our study shows that the pandemic had a moderate to severe psychological impact on
our study population, with more than 67% of women reporting higher than usual anxiety and 7.7% were
severely anxious. This is comparable to other studies though literature is still limited [12-15]. One article
reports a higher uptake of cell-free DNA in first-trimester risk assessment compared to combined screening
and higher cesarean delivery rates on maternal requests. Both decisions are probably influenced by the
potential fear of fetal harm [13]. In our cohort, 61.6% of women were concerned about the risk to their fetus,
and 49.3% were worried about its impact on their mode of delivery.

Our study shows that a positive attitude is correlated with correct practice; thus, if the gaps in knowledge
related to pregnancy are filled, it will translate into better practices. Therefore, we suggest that maternity
units formulate locally designed patient information leaflets (PILs) that include local data to ensure that
pregnant women get the correct information. They can also provide infographics and audio formats already
available on WHO and RCOG websites to women under their care. Health authorities can develop online or
smartphone-based applications or provide information in audio form in native, simple languages to support
those with no educational background during the epidemic.

The timing of this study is a major strength -- it was conducted at the peak of the disease curve in our state.
This was the first time such drastic measures of complete lockdown were imposed. The questionnaire was
filled by women physically coming out of the security of their homes and visiting the hospital, facing mental
and logistic challenges. 

Limitations of the study include its single-center design and small sample size. However, the limited
number reflects the limited access to healthcare during the pandemic's peak. Another limitation is that we
could not assess pregnant women's KAP towards vaccination as the study period predated the introduction
of COVID vaccines. 

Conclusions
In conclusion, pregnant women have reasonably good knowledge of COVID-19 infection in general and a
correct attitude towards preventive strategies. However, knowledge about COVID-19 in pregnancy is still
limited despite the women being educated and having access to social media. Results from this study will
help in addressing the lacunae that prevent the reach of relevant information to pregnant women and the
enhance provision of psychological support in these vulnerable times.
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Appendices
 

S.N Knowledge    Response

K1 Are you aware of COVID infection?
a).Yes
b).No c). No
idea  

K2  Main clinical feature of COVID-19 are fever, fatigue, dry cough, and myalgia
a).Yes
b).No c).No
idea  

K3 Cases of COVID-19 disease are increasing in india
a).Yes
b).No c). No
idea  

K4
No effective cure for COVID-19 is currently available, but symptomatic and supportive treatment can help most patients recover
from the infection 

a).Yes
b).No c). No
idea

K5  To prevent the infection by COVID-19 we should avoid going to crowded places or use of public transport
a).Yes
b).No c). No
idea  

K6 To prevent the infection by COVID-19, isolation and treatment of people who are infected are necessary  
a).Yes
b).No c). No
idea  

K7 Disease is more dangerous in pregnant women  
a).Yes
b).No c). No
idea  

K8 COVID may transmit from infected women to their unborn child
a).Yes
b).No c). No
idea  

 K9 Newborns are not at high risk of becoming seriously unwell with the virus
a).Yes
b).No c). No
idea  

K10 COVID infection in pregnancy is associated with increased risk of miscarriage
a).Yes
b).No c). No
idea  

K11 COVID infection in pregnancy is associated with increased risk of premature delivery  
a).Yes
b).No c). No
idea  

K12 COVID infection in pregnancy is associated with increased risk of congenital malformation
a).Yes
b).No c). No
idea  

K13 Baby development and intelligence
a).Yes
b).No c). No
idea  

K14
Are you aware of changes in maternity units (changes in routine practice to minimize the spread of coronavirus infection to
healthy women and their babies, restricting access to visitors, using appropriate protection equipment, and infection control
measures)

a).Yes
b).No c). No
idea

  A   Attitude  
 
RESPONSE
 

A1 Do you agree that COVID-19 will finally be successfully controlled?    
a).Yes
b).No c). No
idea

  A2 In recent days, have you gone to any crowded place or had contact with a person with h/o travel/fever/cough/confirmed case of a).Yes
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 COVID b).No c). No
idea  

A3 Do you have concerns regarding being infected?
a).Yes
b).No c). No
idea  

A4 Do you have concerns about your baby being affected if you get infected?
a).Yes
b).No c). No
idea  

A5 Are you concerned regarding the mode of delivery?  
a).Yes
b).No c). No
idea  

A6
Are you happy with maternity care providers with new guidelines to minimize the risk of infection (Including restricting access to
visitors, using appropriate protection equipment, and infection control measures)  

a).Yes
b).No c). No
idea

  P   Practice to Prevent Contacting and Spreading COVID    Response

P1 Avoid going out of my home
a).Yes
b).No c). No
idea  

P2 Frequently wash my hands, use disinfectants and solutions, or  pay more attention to my personal hygiene than usual
a).Yes
b).No c). No
idea  

P3 Should you attend antenatal and postnatal appointments if well at the moment and have had no complication  
a).Yes
b).No c). No
idea  

P4 Will you go for immediate isolation and observation for symptoms, if you have contact with someone infected with COVID-19  
a).Yes
b).No c). No
idea

P5 Will you contact with healthcare provider directly, if symptomatic for COVID-19
a).Yes
b).No c). No
idea

P6
Will you contact the maternity unit for advice and to agree on a plan via phone or video consultation,  if you are positive for
coronavirus?      

a).Yes
b).No c). No
idea

P7 Will you contact your maternity unit for advice and to agree on a plan directly, if you are positive for coronavirus?  
a).Yes
b).No c). No
idea

P8 Will you wash your hands before touching your baby, to prevent infection the newborn if infected  
a).Yes
b).No c). No
idea

P9 Will you try to avoid coughing or sneezing on your baby while feeding at the breast  
a).Yes
b).No c). No
idea

P10 Will you consider wearing a face mask while breastfeeding
a).Yes
b).No c). No
idea

P11 Will you consider asking someone who is well to feed your expressed breast milk to your baby if you are COVID positive  
a).Yes
b).No c). No
idea

TABLE 4: KAP questionnaire in English.
KAP, knowledge, attitude, and practice 
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TABLE 5: KAP questionnaire in Hindi.
KAP, knowledge, attitude, and practice

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Institutional Review
Board, Madhukar Rainbow Children's Hospital issued approval ECR/1360/Inst/DL/2020. The study was
approved by Institutional Review Board, Madhukar Rainbow Children's Hospital . Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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