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Abstract

Fear of infection and measures taken to mitigate infection, such as social distancing, lock-

down and isolation can lead to anxiety and depression across the life course, but especially

in pregnancy. We set out to identify the prevalence of depression in pregnancy, using Edin-

burgh Postnatal Depression Scale (EPDS) during national quarantine and to examine wom-

en’s knowledge, attitude, and practices (KAP) in regard to potential COVID-19-related

depression. Following ethical approval, an observational design, with an online question-

naire and snowball sampling was used to recruit 546 pregnant women (231 primi and 315

multiparous) in Jordan via common social media platforms (facebook, WhatsApp). Over

one third (36.7%) reported depressive symptoms. There were significantly lower depression

scores among pregnant women who exhibited more knowledge about COVID-19 (in high

[vs low] knowledge groups, mean EPDS = 10.8 [vs 12.2]; p = 0.007). Depression scores

were not significantly associated with attitude nor with practice. This suggests that

enhanced knowledge levels may protect pregnant women against depression. Our findings

contribute to understanding of the experience of pregnant women in developing countries

during the COVID-19 pandemic. Healthcare Professionals should provide health education

to all pregnant women and timely services to pregnant women with depressive symptoms.

This may lead to the prevention of serious symptoms and reduce negative consequences

on the next generation, not only in Jordan, but worldwide.

Introduction

Studies on antenatal mental health during the COVID- 19 pandemic are lacking, particularly

in developing countries. It is important to address the sharp rise of depressive symptoms dur-

ing the pandemic and to identify any association with women’s knowledge, attitude, and prac-

tices in response to both COVID-19 and measures taken to control it.

PLOS GLOBAL PUBLIC HEALTH

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0000194 February 18, 2022 1 / 11

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Abujilban S, Mrayan L, Al-Obeisat S,

Tanash M, Sinclair M, Kernohan WG (2022)

Factors associated with antenatal depression in the

Kingdom of Jordan during the COVID-19

pandemic. PLOS Glob Public Health 2(2):

e0000194. https://doi.org/10.1371/journal.

pgph.0000194

Editor: Khameer Kidia, Brigham and Women’s

Hospital, UNITED STATES

Received: August 19, 2021

Accepted: January 19, 2022

Published: February 18, 2022

Peer Review History: PLOS recognizes the

benefits of transparency in the peer review

process; therefore, we enable the publication of

all of the content of peer review and author

responses alongside final, published articles. The

editorial history of this article is available here:

https://doi.org/10.1371/journal.pgph.0000194

Copyright: © 2022 Abujilban et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: All relevant data is

available here: Abujilban, S., Mrayan, L., Al-Obeisat,

S., Tanash, M., Marlene Sinclair, M., Kernohan, W.

https://orcid.org/0000-0002-3782-6485
https://orcid.org/0000-0001-5156-0890
https://orcid.org/0000-0001-9571-1873
https://orcid.org/0000-0003-4444-1505
https://orcid.org/0000-0002-1309-446X
https://doi.org/10.1371/journal.pgph.0000194
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pgph.0000194&domain=pdf&date_stamp=2022-02-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pgph.0000194&domain=pdf&date_stamp=2022-02-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pgph.0000194&domain=pdf&date_stamp=2022-02-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pgph.0000194&domain=pdf&date_stamp=2022-02-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pgph.0000194&domain=pdf&date_stamp=2022-02-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pgph.0000194&domain=pdf&date_stamp=2022-02-18
https://doi.org/10.1371/journal.pgph.0000194
https://doi.org/10.1371/journal.pgph.0000194
https://doi.org/10.1371/journal.pgph.0000194
http://creativecommons.org/licenses/by/4.0/


Compared to men, around double the number of women experience depression, and this

difference has been variously attributed to their female sex hormones, the burdens of preg-

nancy, childbirth, and motherhood [1]. Antenatal depression is a common complication dur-

ing pregnancy [2], although many depressed pregnant women are unaware of it [3].

According to the World Health Organization (WHO), 10% of pregnant women around the

world and 15.6% in developing countries experience a mental health disorder, primarily

depression [4]. In one review of the burden of antenatal depression Dadi, Miller [5], it was

reported that the global prevalence of antenatal depression ranges from 15% to 65%. More-

over, the prevalence has been shown to increase as pregnancy progresses: one study reported

7.4% in the first trimester and 12.0%–12.8% in the second and third trimesters [2]. One report

from Jordan suggests that pregnant women may have double the rate of antenatal depression

(57%), compared to their counterparts in developed countries [6].

Risk factors for antenatal depression include poor partner support, intimate partner vio-

lence, low income, younger age [7], low level of education, higher parity [6], unplanned preg-

nancy [8], single marital status, recent stressful life events, and difficult childhood [9].

Antenatal depression affects the health of both mother and baby. In the baby, it increases

the risk for low birth weight [10], child psychopathology [11], sleep problems [12], inappropri-

ate attachment [13], respiratory and gastrointestinal infections [14], and violent behavior in

adolescence [15]. Depressed mothers tend to have more thoughts of harming themselves [16]

and more preterm births [10]. Women with antenatal depression are more likely to have post-

natal depression [17].

On 31st December 2019, China reported to WHO that a pneumonia of unknown cause had

been detected in the city of Wuhan. On January 30th, 2020, WHO declared that the outbreak

was a Public Health Emergency of International Concern and on 11th February 2020, WHO

named a new coronavirus disease: COVID-19 [18]. In addition to concern over the disease

itself, researchers have reported increasing worries, fear and apprehension about contracting

the COVID-19 infection among the public, leading to mental health problems [19].

Worldwide, little is known about the effect of COVID-19 on women’s psychological status

and pregnancy outcomes. However, it has been suggested that some pregnant women have

negative feelings such as stress, anxiety, fear, or uncertainty because of the COVID-19 pan-

demic [20], which could trigger depressive symptoms. In such an emergency situation, it is

likely that women would experience more stress as a result of potential economic hardship and

job loss, as well as an increase in the amount of caregiving because of school closures [21]. In

Jordan, only two cases of COVID-19 in pregnant women had been registered (by 1 May 2020).

Both underwent a successful caesarean section, with good birth outcomes and no vertical

transmission to the babies [22]. From the middle of March 2020 (at the time of data collection)

till the end of April 2020, the government of Jordan has imposed strict quarantine restrictions

with most people remaining under curfew in their homes. At the time of data collection, strict

quarantine was applied in Jordan (for the whole population). Cases were rare (the total num-

ber of COVID-19 cases was 453 with 8 deaths [23] and were isolated in hospitals with no fam-

ily or other visitors permitted. The current situation of COVID-19 in Jordan (until October 6,

2021) is 828,572 cases with 10,762 deaths [23].

In an extensive review of previous studies on COVID-19, we found that COVID-19 is

affecting the mental health of pregnant women to a variable extent [24]. One Egyptian study

found that 44.2% of pregnant women were experiencing depressive symptoms during the pan-

demic [24]. Similarly a study from China reported that 45.9% of pregnant women were having

depressive symptoms during the COVID-19 outbreak [25]. In contrast, research in Greece

found that the pandemic increased anxiety of pregnant women but not depression levels,

which remain at 13.5% [26]. All of these studies used EPDS to measure depressive symptoms.
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Although the situation in Jordan has not yet been fully explored, the government has dis-

seminated public health educational messages on the prevention of COVID-19 through radio,

television, and social media channels. If people have accurate knowledge and a positive atti-

tude, it has been suggested that they will practice appropriate control measures [27]. Further-

more, accurate health information and appropriate precautionary measures are associated

with lower levels of depression, anxiety, and stress, and thereby lower the psychological impact

of the outbreak upon the general population [28].

Recent studies on pregnancy and COVID-19 have focused on the psychological effect of the

disease. Poor psychological status could result in negative consequences for both mother and

baby that could exceed those of the pandemic itself [29] and could have a lifelong effect on

women’s overall wellbeing [30]. Moreover, very little is known in the Jordanian context about

the Knowledge, Attitude, and Practices (KAP) toward the coronavirus and its association with

depressive symptoms among pregnant women. A clear understanding of the mental health of

pregnant women during the pandemic is important for their long-term health [30]. Therefore,

the aims of the current study were to identify the prevalence of antenatal depression and to

explore possible associations between KAP toward COVID-19 and socio-demographics with

antenatal depression symptoms among Jordanian pregnant women.

An understanding of the association of KAP toward COVID-19 with antenatal depression

could assist policymakers to develop actionable policies and help nurses and midwives to pro-

vide timely services to the affected pregnant women [31], including attention and recovery

programs [32]. Also, having an insight into the mental health response of pregnant women

toward COVID-19 might help healthcare providers and communities to prepare a better

response in such emergency situations [33].

The current study aimed to answer the following questions: What is the prevalence of ante-

natal depression during quarantine? Do KAP toward COVID-19 and socio-demographics

have any association with antenatal depression symptoms?

Materials and methods

Design

A cross-sectional, correlational design was used for this study because the non-manipulative

nature of the independent variables suited the study purpose.

Sample

The target population was all pregnant women in Jordan, who met the following inclusion cri-

teria: healthy pregnant women, who were from different reproductive age groups and social

classes, who could read and write Arabic, who were willing to participate, and who could

access and complete the online survey, following contact made through social networks (such

as Facebook and WhatsApp, see S1 File). We excluded non-pregnant and non-Jordanian

women. Snowballing sampling was used, where early participants passed on details of the

study to other participants within their networks [34]. This was introduced as antenatal care

ceased during the pandemic: only emergency cases were seen in hospital. The required sample

size for the study was 500 based on Thorndike’s rule-of-thumb: 20 participants for each vari-

able [35].

Instruments

Women completed the online Google Forms questionnaire (open survey) in three parts (see

S2 and S3 Files). The usability and technical functionality of the electronic questionnaire had
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been tested by piloting the questionnaire. The Checklist for Reporting Results of Internet

E-Surveys (see S1 Checklist) [36] was followed with some limitations (see the Limitation sec-

tion). The three parts are:

Part I: Socio-Demographical, Obstetrical, and Gynecological History (DOGH). A

questionnaire was developed specifically for this study and eight experts in the field of mater-

nity care, validated the DOGH for relevancy, non-ambiguity, simplicity and clarity. The con-

tent validity index was acceptable (0.83). Nominal, ordinal, interval, and ratio measurements

were used.

Part II: Assessment of depression. The EPDS was used to record antenatal depression

symptoms [37]. It is a 10-question, self-administered screening tool, where each item is scored

on a four-point Likert-type scale range from 0 (not at all) to 3 (most of the time): a total score

of 13 or above indicating the presence of antenatal depression symptoms [16]. The EPDS has

been found to be valid and reliable for the measurement of depressive symptoms among Jorda-

nian pregnant women (α = 0.79) [38]. In the current study, the EPDS was found to have a

Cronbach’s alpha of 0.85, indicating high reliability [34]. As above, three experts in the field of

maternity care, validated the items for relevancy, ambiguity, simplicity and clarity.

Part III: Knowledge, Attitude, and Practices (KAP). The KAP questionnaire used, with

permission, was developed by Zhong, Luo [27]. Aspects of COVID-19 knowledge (clinical pre-

sentations, transmission routes, prevention, and control) were recorded by 12 items: each

scored one point if answered correctly and zero for false or ‘do not know’; a higher score indi-

cating better knowledge. The internal consistency in the original study was acceptable (α =

0.71). The English-language version of the scale was translated into Arabic and then back-

translated into English to ensure accuracy. Attitudes and practices were measured by two

items each. For the purpose of the current study another 25 knowledge items (total 37 items),

6 attitude items (total become 8 items), and 11 practice items (total become 13 items) were

added. The extra items were based on The American College of Obstetricians and Gynecolo-

gists’ “Coronavirus (COVID-19), Pregnancy, and Breastfeeding: A Message for Patients”

report [20] which recommended specific information about COVID-19 for pregnant women.

The additional items were validated by three PhD-qualified experts in maternal care, who

agreed on the relevancy, clarity, and appropriateness of the questions for Jordanian culture. A

copy of the complete questionnaire is available on request (Arabic or English).

Data collection

Data were collected from pregnant women by using a voluntary online questionnaire (Google

Forms) with no incentives. A link was sent to online groups set up for pregnancy and pregnant

women, where pregnant women share their experiences with pregnancy with each others. The

first page comprised an information sheet, explaing the women’s rights, study risk and bene-

fits, time needed to fill in the questionnaire, researcher contact information and consent to

proceed to the questionnaire. The online form was composed of 15 sections. Each section was

on a separate page with a back button to previous page. Adaptive questions were used as neces-

sary to reduce number and complexity of the questions. All items were mandotory to ensure

the completeness of the questionnaire, where some items have “not applicable” option. It was

estimated to take approximately 10 minutes to complete the questionnaire. Data were collected

during the full quarantine in March and April 2020.

Analysis

Responses were entered automatically into a spreadsheet (MS-Excel), coded and then

imported for analysis (IBM-SPSS, version 24). Descriptive statistics (frequencies, percentages,
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means and standard deviations) were used to describe the characteristics of the participants

and the main variables. T-tests were used to explore the association of KAP and socio-demo-

graphics with EPDS with p� 0.05 taken as significant. Preliminary analyses ensured no viola-

tions of the assumptions of the tests [39]. The total sample size for the study was 546, more

than sufficient to address the study purposes. This included 231 primiparous and 315 multipa-

rous women.

Ethical considerations

The Institutional Review Board of The Hashemite University approved the study protocol (#2/

7/2019/2020). Confidentiality was ensured by avoiding identifying information. Women were

first provided with study information, then confirmed their understanding that participation

was voluntary and they could stop answering the questions at any time if they wished to do so.

They then gave consent online (at the start), confirmed by implication (at the end) through the

return of completed questionnaires. Because of the anonymity, no written consent was

obtained; instead, returning the completed questionnaire was taken as implied consent to par-

ticipate. Contact details of the researchers were presented in the first page, giving support on

request, to all participants. At the end of the EPDS items, a message was included saying that if

you answered “Applies” to the last question (likely to harm oneself), you should see a doctor as

soon as possible, or contact the researchers on their phone. We added a note on the cultural

aspect of Muslim women, as belief in destiny helps them to accept difficult situations as being

the will of Allah [40]. Data files were anonymous and kept securely in a personal computer

with a password. Data are archived in Ulster University Institutional Repository.

Results

The sample of 546 pregnant women ranged in age from 19 to 47 years (M = 28.7, SD = 4.7).

Almost all (n = 543, 99.5%) were living with their husband within a nuclear family unit: with

husband and own children (n = 466, 85.3%). Most (n = 435, 79.7%) were city dwellers. Whilst

many women (n = 476, 87.1%) were educated to bachelor degree level, just over one third

(37.4%, n = 204) were working. A few women smoked (n = 58, 10.6%), averaging less than one

cigarette (M = 0.9) per day. On average, women slept 7.8 hrs (SD = 1.6, range = 4–16). The

husbands’ mean age was 33.4 years (SD = 5.7). Most of the husbands were working (n = 514,

94.1%) and many of them (n = 327, 59.9%) had a bachelor’s degree or higher. The mean house-

hold income was 711.7 Jordanian dinar (JD) per month, varying widely (Equivalent to 1003.8

USD, SD = 1081.1).

The mean gestational age was 6.1 months (SD = 2.65), the mean gravida was 2.2 (SD = 1.4),

the mean number of children was 1 (SD = 1.2), the mean number of miscarriages was 1.5

(SD = 0.9, 25.8%). The number of antenatal visits ranged from 0 to 6, ceasing altogether during

quarantine. Most of the women had participated monthly antenatal visits (n = 449, 82.2%),

where the average number of antenatal visits before the pandemic was 5.13 (SD = 3.1), but

most of them (n = 504, 92.3%) were finding it difficult to continue with their antenatal visits

during the pandemic. The majority of the women (n = 364, 66.7%) were visiting private clinics

for antenatal care. Around one quarter (23.3%, n = 127) had received information about

COVID-19 from their healthcare provider, and 70.9% (n = 90) of them considered that the

level of information was sufficient. The women reported that their doctors (n = 59, 46.5%) and

the internet including social media (n = 39, 30.7%) were their main sources of information

about pregnancy and COVID-19.

As regards the presence of antenatal depression symptoms among the participants, the

mean EPDS score was 11.4 (SD = 5.9, 95% CI was 10.9 to 11.9). The estimated prevalence of
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pregnant women who had depressive symptoms was 36.8% (n = 201, 95% CI was 32.8% to

41%).

As for the KAP toward COVID-19 among the women, the knowledge mean score was 26.6

(SD = 3.4, 72% correct answers), the attitude mean score was 7.8 (SD = 0.53, 97.5 positive atti-

tude), and the practice mean score was 10.9 (SD = 1.4, 84% correct practices). The total knowl-

edge, attitude, and practice scores were dichotomized into high and low, based on the median.

Our data show the association of KAP and socio-demographical characteristics with ante-

natal depression symptoms (see S1 Table). First, an independent-samples t-test was conducted

to compare the antenatal depression scores for the high and low knowledge scores. The result

revealed that there was a significant difference in EPDS scores between the high knowledge

score group (M = 10.8, SD = 5.7) and low knowledge score group [M = 12.2, SD = 6.1; t (544)

= 2.7, p = .007]. The magnitude of the difference in the means was large (eta squared = 0.13).

Second, an independent-samples t-test was conducted to compare the antenatal depression

scores for the low and high attitude score groups. The result showed that there was a non-sig-

nificant difference in EPDS scores between the high attitude score group (M = 11.3, SD = 5.8)

and low attitude score group [M = 12.2, SD = 6.4; t (544) = 1.3, p = 0.2]. Third, an indepen-

dent-samples t-test was conducted to compare the antenatal depression scores for the low and

high practice score groups. The result indicated that there was a non-significant difference in

EPDS scores between the high practice score group (M = 11.4, SD = 5.9) and low practice

score group [M = 11.5, SD = 5.9; t (544) = 0.12, p = 0.9].

Paired-samples t-tests were conducted to evaluate the impact of the socio-demographical

characteristics and obstetrical variables on depression, showing that the EPDS was significantly

(p� 0.05) lower among women who slept� 8 hours, who had a higher household income

(� 500 JD [705 USD]), who had a higher level of education (diploma or higher), who lived in a

city, who were employed, earlier in pregnancy (less than six months of gestation), whose hus-

band was employed, and whose husband had a higher level of education. Neither age (woman
or husband), type of family unit, number of antenatal visits, gravida, nor number of live chil-

dren had any statistically significant assocaition with the EPDS score.

Discussion

This is the first study undertaken with pregnant women during the COVID-19 quarantine in

the Kingdom of Jordan. It is also the first study to examine the association of KAP toward

COVID-19 with antenatal depressive symptoms among pregnant women.

When we compared the socio-demographical characteristics of the participants in the cur-

rent study with those in the most recent Jordan Population and Family Health Survey (JPFHS)

[41], we found that the participants were representative of the ever-married women in the

JPFHS who use the internet almost every day rather than general ever-married women in Jor-

dan. The age of the women in the current study ranged from 19–47 yrs: the women in the

JPFHS were aged 15 to 49 yrs. Most of the participants in the current study were living in the

city (79.7%) and most were educated to diploma level or higher (87.1%). Likewise, in the

JPFHS, most of the women lived in an urban area (85.2%) and most had completed a diploma

or higher level of education (95.3%).

We found that the prevalence of depressive symptoms among Jordanian pregnant women

during quarantine was 36.8%. This finding is comparable to the regional and international

studies during the pandemic, who used EPDS. For example, 44.2% of Egyptian pregnant

women [24] and 45.9% of Chinese pregnant women were having depressive symptoms during

the COVID-19 outbreak [25]. However, research in Greece reports that antenatal depression

remained at 13.5% during the pandemic [26].
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Due to the nature of recruitment and data collection of this study (online), where the popu-

lation responding to the survey may be very different from the population included in the his-

torical study, it is not ideal to compare our current findings with previous ones. We can see

that our finding is almost double that reported in 2011 when the equivalent figure was 19%

[39]. However, it is lower than the figure reported in our 2014 study [6], where 57% of women

reported depressive symptoms during pregnancy. Also, due to the nature of the data collection,

we could not infere that our results support the supposition that depressive symptoms during

the COVID-19 quarantine would increase among pregnant women or not like other studies,

where they noted increase depressive symptoms among healthcare providers [31, 32]. We

need to keep in mind that pregnant women in Jordan have been asked to stay home during the

pandemic and were not in the frontline in the battle against COVID-19 like healthcare provid-

ers, and this could help them to feel safe and improve their psychological status.

Our findings should be interpreted with caution as they could be influenced by the sam-

pling and survey techniques used (snowballing and Google Forms): the topic needs to be moni-

tored after the pandemic has receded. It is helpful to note that recent other studies reported

different percentages of depressive symptoms: China 45.9% [25], Greece 13.5% [26], Egypt

44.2% [24].

We saw lower EPDS scores were associated with better knowledge: 13% of the variance (i.e.
a relatively large effect) in depressive symptoms was explained by COVID-19 knowledge.

Women who have higher levels of knowledge have fewer symptoms of antenatal depression.

One explanation for this finding is that when women have better knowledge and up-to-date

information about COVID-19 they feel more prepared and relaxed which then results in them

experiencing fewer psychological problems. As the effect size was large, it suggests that if preg-

nant women knowledge about COVID improved, they may experience better mental health.

This suggestion is supported by research in Wang, Pan et. al [28], where provision of informa-

tion about COVID-19 reduced depression levels and lowered the psychological impact of the

outbreak among the general population.

Almost all (97.5%) of the participants had a positive attitude about COVID-19 and most of

them (84%) performed correct practices to combat the disease. However, the EPDS scores

were not significantly affected by attitude and practice. This means that positive attitude and

correct practice were not seen to affect the antenatal depression level of pregnant women. This

contradicts earlier report [28] that people who performed correct practices for COVID-19 pre-

vention, such as hand-washing, experienced less antenatal depression. This could be explained

by the fact that the pregnant women in Jordan are Muslims and they wash their hands five

times per day as a part of their ablutions prior to prayer.

As regards socio-demographics, we found that there were statistically significant lower

EPDS scores among women who slept longer, had a higher household income, had a higher

level of education, lived in a city, were employed, had a gestation of less than six months, had a

husband who was employed with a higher education level. This suggests that the pregnant

women were at lower risk for developing depressive symptoms if they were from a high socio-

economic class, had adequate rest, and were in their first trimester. The negative association

between socioeconomic class and depression has been seen before Silva, Jansen [42]. Similarly,

our finding that women who slept more had fewer depressive symptoms than others is congru-

ent with Okun, Kiewra [43] who used the Hamilton scale for depression and found that sleep

is more disturbed in depressed pregnant women. Moreover, the result in regarding women in

early pregnancy having lower depressive symptoms than women in late pregnancy is congru-

ent with Howdeshell and Ornoy [2], who found that antenatal depression is higher in the later

trimesters and increases as pregnancy progresses (7.4% in the first trimester and 12.0%–12.8%

in the second and third trimester).
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Finally, we found that age, type of family unit, husband’s age, number of antenatal visits,

gravida, and family size (number of children) was not significantly associated with depressive

symptoms. The non-significant finding for age was reported previously [6].

Limitations

First, because the questionnaire was distributed online, pregnant women without access to the

internet were unable to take part in the survey, which may have resulted in an under-represen-

tative sample in favour of those more highly educated and employed. Hence, our findings are

not fully generalisable to the whole population of pregnant women in Jordan Second, some of

the KAP measures were newly developed by authors and due to time limitations, were vali-

dated by a limited number of experts, whereas ideally, multidimensional measures should be

developed via focus group discussion and in-depth interview [27]. Third, we note the inability

to make definite causal inferences due to the cross-sectional design. Finally, some aspects of

the CHERRIES checklist [36] were not feasible, including: randomisation of items (due to the

content and logical flow of the questions), ensuring unique site visitors, view rate, participation

rate, completion rate, cookies used, IP check, and Log file analysis (as it was an anonymous

free survey).

Implications

The findings of this study have implications for practice, policymakers, education, and further

research. In respect of practice, plans for the screening of antenatal depression should be con-

sidered for emergency situations, such as the COVID-19 pandemic. Also, midwives and nurses

need to find innovative ways to reach pregnant women and educate them about current health

risks, such as COVID-19, in order to protect the mental health of pregnant women. One possi-

bility could be found through online antenatal education that includes mental health promo-

tion. Policymakers should disseminate specific educational messages on prevention targeted at

pregnant women (for example through radio, television, and social media channels). This

would be likely to increase their adherence to the control measures and lower their levels of

antenatal depression. Furthermore, policymakers should also provide healthcare professionals

with continuing education about current health risks to enable the knowledge to be cascaded

to families and so improve their knowledge, attitudes and practice. We suggest that university

curricula should include appropriate and effective responses to emergencies such as the

COVID-19 pandemic in order to increase students’ knowledge, which (in addition to more

direct clinical benefits) would result in improving their ability to protect the mental health of

pregnant women [33]. Further research on pregnant women from all socioeconomic back-

grounds is needed in order to ascertain whether there are differences in depressive symptoms

and KAP across the wider socioeconomic spectrum.

Conclusion

Both healthcare providers and the wider community have a responsibility to protect pregnant

women during emergency situations such as the COVID-19 pandemic. Pregnancy is a critical

period for mother and baby and every possible care should be taken to ensure the best possible

outcomes. We found that depressive symptoms were prevalent among Jordanian pregnant

women and that these symptoms were significantly associated with lower levels of knowledge

about COVID-19, but not with attitude and practice toward COVID-19. We found that

women from a higher socioeconomic class had lower levels of depressive symptoms as com-

pared to women from a lower socioeconomic class.
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