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As the novel coronavirus (COVID-19) spread across Canada in March 2020, provinces imposed restrictions. These changes impacted how pregnant individuals received prenatal care and experienced childbirth. The stress caused by these changes may negatively affect the well-being of pregnant individuals with impacts on the developing child. This study investigated the impact of the pandemic on prenatal care and birth plans of pregnant individuals in Canada and potential associations with maternal mental health. Data from 4,604 participants was collected from English- and French-speaking Canadians between April 5 and June 1, 2020 as part of the Canada-wide Pregnancy During the COVID-19 Pandemic study. Symptoms of maternal depression, general anxiety, and pregnancy-related anxiety were assessed. Participants also answered questions about disruptions and changes to prenatal care and their birth plans due to the COVID-19 pandemic. Logistic regression was used to estimate associations between prenatal care disruptions and maternal mental health. Cancellation of prenatal appointments and birth plan changes (specifically changes to childcare during birth and change of support person attending the birth) were significantly associated with greater odds of experiencing clinically elevated depression, anxiety, and/or pregnancy-related anxiety symptoms. These results highlight the need for reliable and accessible prenatal care during the pandemic, such as the integration of mental health screenings and co-ordination of prenatal care providers.
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INTRODUCTION

Proper prenatal care is important for the health of both the pregnant individual and the developing baby. Inadequate prenatal care has been associated with low birth weight, preterm birth, and miscarriage (1–5). The emergence of the novel coronavirus (COVID-19) led to widespread restrictions that disrupted prenatal care for many pregnant individuals around the world. During the COVID-19 pandemic, the Canadian government recommended remote (virtual) appointments with doctors and obstetricians where possible (6), and some hospitals and healthcare providers prevented support persons from prenatal appointments, ultrasounds, or the birthing room, switched to virtual appointments, and/or limited in-person meetings with care teams. Restrictions and changes to prenatal care and birth protocols occurred quickly, adding potential uncertainty and stress for pregnant individuals.

Prior studies show that 10–25% of individuals experience mild to moderate anxiety and/or depression during pregnancy (7). Prenatal depression and anxiety have been linked to a negative perception of the birth experience (8), greater risk of postnatal depression (9–12), and loss of interest in the child (13). Prenatal stress is also related to adverse cognitive and behavioral outcomes in children (14–17). Pregnancy-related anxiety refers to worries or fears in relation to childbirth, the safety and the health of the baby, and future parenting. Higher pregnancy-related anxiety is strongly associated with adverse birth outcomes, including preterm birth and low birth weight, problematic infant temperament, behavioral and emotional problems in the child, and developmental delays (18–20). Recent studies indicate substantially elevated symptoms of anxiety and/or depression in pregnant individuals during the current COVID-19 pandemic compared to pre-pandemic pregnancy cohorts (21–25).

The goal of the present study was to determine the impact of the COVID-19 pandemic on prenatal care and birth plans of pregnant individuals in Canada and how these changes were associated with maternal mental health.



MATERIALS AND METHODS


Participants

The current study reports data collected from the Pregnancy during the COVID-19 Pandemic study (26) between April 5 and June 1, 2020. These dates were chosen to capture the effects of the initial lockdown period. The ongoing Pregnancy during the COVID-19 Pandemic study recruited pregnant individuals across Canada using social media, primarily via Facebook and Instagram ads, to complete an online survey. The inclusion criteria were as follows: living in Canada, able to read and write English and/or French, 17 years of age or older, and having a confirmed pregnancy <35 weeks' gestation. This study was approved by the University of Calgary Conjoint Health Research Ethics Board (REB20-0500).



COVID-19 and Prenatal Care

Participants completed a questionnaire about disruptions and changes to their prenatal care and birth plan due to the current COVID-19 pandemic. Participants were presented with the following questions/statements: “Have you experienced changes in the way that prenatal care is delivered to you during the COVID-19 pandemic?,” “Have any of your prenatal care appointments been canceled?,” and “Are you able to bring your partner or support person to your appointments?” Participants answered these questions using a binomial scale (yes/no). Participants were also asked “Which changes have you made to your birth plan (check all that apply): Birth Location; Support People; Childcare Arrangements; Other changes”.



Anxiety and Depression Symptoms

The Edinburgh Postnatal Depression Scale (EPDS) (27, 28) was used to measure maternal depressive symptoms. Although the EPDS is not diagnostic, scores ≥13 have been shown to have maximal consistency with a diagnosis of major depressive disorder and are used to identify individuals with clinically concerning depression symptoms (27). Using a cut-off of 13 for the EPDS, sensitivity ranges from 38 to 43% (trimester dependent) and specificity is 98–99% (29). The PROMIS Anxiety Adult 7-item short form was used to assess general anxiety. Scores ≥60 on this measure have been associated with clinically elevated anxiety, possible scores range from 36.3 to 82.7 (30). Data from the EPDS and PROMIS measures were dichotomized at the established cut-off scores, ≥13 and ≥60 respectively, representing clinically elevated symptoms. Official French translations were used for each measure. Pregnancy-related anxiety, referring to fear and worries surrounding the circumstances of birth and health of baby, was assessed differently in the English and French sample due to availability of measures. Responses to the English survey were assessed using a 10-item questionnaire (PRAQ), in which participants pick from four possible responses. The French survey used a similar, but slightly different, validated 10-item questionnaire (PRAQ-R2), in which participants chose from five responses per question (31). Neither the PRAQ (English) nor the PRAQ-R2 (French) provide cut-off scores for clinically elevated symptoms; previous treatment studies commonly use a median split method to define groups with higher vs. lower pregnancy related symptoms (32). We used a conservative approach and used the upper quartile to define individuals with elevated symptoms (PRAQ ≥ 24 and PRAQ_R2 ≥ 30).



Statistical Analysis

IBM SPSS Statistics 26 was used for all statistical analysis. Survey responses were manually checked for accuracy before analysis, and invalid records (e.g., implausible due date) were removed. The associations between clinically elevated psychological symptoms and COVID-19 related disruptions to prenatal care and birth plans were estimated using multivariable logistic regression using IBM SPSS. Separate logistic regressions were completed for each measure of mental health in relation to prenatal care disruptions and changes to birth plans. The PROMIS Anxiety and EPDS measures were analyzed from English and French survey responses in combination. Analysis for the PRAQ and PRAQ-R2 were completed separately for participants completing the survey in English or French, as had different score ranges. Logistic regression models were adjusted for age, parity, ethnicity, trimester, maternal education, and household income as covariates. A supplementary analysis was conducted controlling for prior history of anxiety and depression, in addition to other covariates (age, parity, trimester, income, maternal education, ethnicity). Missing data was coded as N/A and those values did not contribute to the statistical model.




RESULTS


Participants

A total of 4,604 records collected between April 5 and June 1, 2020 were included in the current analysis. 3,755 participants completed the survey in English and 849 in French. Participants were aged 31.56 ± 4.39 years (range 18–49 years). The majority of participants were married (67.0%) or living with a partner (28.6%). All participants lived in Canada, with the majority residing in Ontario (28.3%), Alberta (23.2%), and Quebec (21.0%). Most participants self-identified as Caucasian (81.6%), with others identifying as First Nations (1.0%), Metis (1.2%), Black (1.7%), Chinese (1.7%), Filipino (1.4%), Korean (0.2%), West Asian (0.6%), South Asian (3.3%), South-east Asian (0.3%), Hispanic (2.1%), and Mixed (4.9%).

Participants reported their highest level of education, having completed at least a bachelor's degree (40.3%), a trade or community college diploma (24.0%), or a master's degree (18.6%). Participants had a median income range of CAD $100,000–124,999 per year (USD $75,000–95,000). 45.6% of participants reported having other children (32.9% had one child, 9.6% had two children, and 3.2% had three or more children). Average gestation of participants when they completed the survey was 21.6 ± 8.5 weeks (range 3.7–35). Prior history of mental health conditions was reported; 39.7% of participants had a history of anxiety and 18.8% had a history of depression.



Prevalence of Mental Health Symptoms

Mean scores on mental health measures can be found in Table 1. 34.0% of participants experienced clinically elevated symptoms of depression (EPDS scores ≥13), and 70.9% of participants had clinically elevated symptoms of anxiety (PROMIS scores ≥60) (Figure 1).


Table 1. Demographics, mental health scores, and disruptions to prenatal care.
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FIGURE 1. Rates of clinically elevated anxiety and depression symptoms in pregnant individuals in this study were compared to pre-pandemic meta-analysis estimates, and meta-analysis estimates of rates during the COVID-19 pandemic. The prevalence in the current study is given, vs. the estimated ranges in prior studies. The frequency of clinically elevated symptoms of anxiety (orange) and depression (red) in the current study were substantially higher than pre-pandemic and during-pandemic estimates, likely because this data was collected early in the COVID-19 pandemic (April–June 2020) when uncertainty was at its highest. References 1, Tomfohr-Madsen et al. (33); 2, Dennis et al. (34); 3, Gavin et al. (35).




Disruptions and Changes to Prenatal Care

Eighty-nine percent of participants reported changes in the way that prenatal care was delivered to them during the COVID-19 pandemic (Table 1). Forty percent of respondents reported the cancellation of at least one prenatal care appointment and 90.9% of participants were not permitted to bring their partner or support person to prenatal appointments. 33.4% of participants made changes to their birth plan because of the COVID-19 pandemic: 9.4% changed their birth location, 26.7% changed their birth support person(s), and 10.9% changed their childcare plan (some participants made changes to multiple factors and thus numbers do not add to 33.4%).



Associations Between Prenatal Care Disruptions and Mental Health

Cancellation of prenatal appointments was associated with increased odds of experiencing clinically elevated depression symptoms (OR = 1.36, 95% CI [1.19, 1.56], p < 0.001), and clinically elevated general anxiety (OR = 1.33, 95% CI [1.17, 1.52], p < 0.001) (see Table 2, Figure 2). Changes to the planned support person(s) attending the birth increased odds of clinically elevated depressive symptoms (OR = 1.61, 95% CI [1.36, 1.91], p < 0.001) and general anxiety symptoms (OR = 1.77, 95% CI [1.49, 2.09], p < 0.001). Changes to planned childcare arrangements during labor also increased the odds of clinically elevated depressive symptoms (OR = 1.50, 95% CI [1.18, 1.92], p = 0.001) and anxiety symptoms (OR = 1.48, 95% CI [1.16, 1.90], p = 0.002). Among English responses, odds of high pregnancy-related anxiety were increased by cancelation of prenatal appointments (OR=1.39, 95% CI [1.17, 1.64], p < 0.001), changes to planned support person(s) (OR=1.70, 95% CI [1.39, 2.08], p < 0.001), and changes to childcare during labor (OR = 1.46, 95% CI [1.08, 2.00], p = 0.015). Within French responses, only changes to the planned support person(s) able to attend the birth were associated with increased odds of pregnancy-related anxiety symptoms (OR = 1.58, 95% CI [1.00, 2.50], p = 0.049), though this smaller sample has reduced power.


Table 2. Prenatal care disruptions and symptoms of maternal distressa.
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FIGURE 2. These odds ratios demonstrate how each of the COVID-related disruptions to prenatal care affects the odds of experiencing elevated symptoms of psychological distress. Odds ratios were adjusted for age, parity, ethnicity, trimester, maternal education, and household income. Note that the sample size for the French Pregnancy-Related Anxiety Questionnaire (PRAQ-R2) was smaller than for the English PRAQ. *Indicates statistical significance (p < 0.05).


A supplementary analysis was conducted controlling for prior history of anxiety and depression, in addition to other covariates. All relationships between mental health and changes to prenatal care and birth plans remained significant, except the association between pregnancy related anxiety in the French sample and changes to birth support person (OR = 1.51, 95% CI [0.93, 2.42], p = 0.086).




DISCUSSION

Here, we show that prenatal care disruptions were common during the COVID-19 pandemic, and were associated with clinically elevated depression, anxiety, and pregnancy-related anxiety symptoms. Eighty nine percent of pregnant individuals in this study reported at least one pandemic-related change in their prenatal care. Of these changes, the most common were inability to have support persons attend prenatal appointments (90.6% of participants) and cancellations of prenatal care appointments (40% of participants). COVID-19-related changes in prenatal care may contribute to uncertainty around maternal and fetal health, which may compound the already elevated levels of stress, further increasing the risk of psychological distress. Care providers should work to provide pregnant individuals with consistent and informed prenatal care in an effort to reduce uncertainty and stress. Stress during pregnancy increases the risk of physical and psychological problems in both the pregnant individual and the child (36–38). Thus, these care changes and related increases to anxiety and depression symptoms, have concerning potential long-term implications for children. Given the benefits of support during pregnancy (37, 39), when considered in conjunction with the elevated psychological distress in this population, the need for consistent and supportive care from medical professionals and the prenatal care team should be considered of utmost importance.

Cancellations of prenatal appointment(s), changes to the planned support person(s) attending the birth and changes to childcare plans during labor are all associated with elevated pregnancy-related anxiety in the English respondents, while only a change in support person(s) attending the birth was associated with elevated pregnancy-related anxiety in the French subset. These distinctions between the English and French subsamples potentially reflect the differences in questionnaires used, the smaller sample size of French-speaking participants (which reduces power), and/or differences in how prenatal care was delivered or perceived in Quebec (where most French respondents lived) compared to the rest of the country. Care should be taken to ensure an individualized approach to prenatal care during the COVID-19 pandemic to mitigate pregnancy-related anxiety in a manner which is specific to the individual in question.

Due to the COVID-19 pandemic, many forms of medical care have transitioned to telehealth (40). Remote delivery of prenatal care without the face-to-face experience has the potential to be perceived as less supportive, despite being an adequate substitute for complete cancellation (40, 41). When prenatal appointments were in person, most participants in this study were not allowed to bring their partner or support person, which may also contribute to a perceived decrease in support. Decreased social support is associated with higher symptoms of anxiety and depression. A result of note was that not being allowed to bring one's support person(s) to prenatal appointments was not associated with maternal psychological distress in this study. With video- or telephone-based remote appointments available for prenatal appointments when they are canceled, individuals can attend these appointments from the comfort of their own home. This may result in an increased level of comfort and perception of support contributing to this result, as compared to when the individual must travel for their appointments. We do not have data regarding the replacement of prenatal appointments with remote appointments, thus this cannot be concluded from these results; further research is needed to expand on this possibility.

Our sample includes pregnant individuals from across Canada. 40.3% of our sample held at least a Bachelor's degree, which is similar to 2016 Canadian Census data showing that 40.7% of women aged 25–34 held at least a Bachelor's degree (42). Statistics Canada reports that 22.3% of Canada's total population is a visible minority, which is slightly higher than the proportion in our sample (18.4%) (42). Clinically elevated symptoms of anxiety were reported by 70.9% of participants, and clinically elevated symptoms of depression by 34% of participants in the current study. These estimates are higher than a recent meta-analysis of rates during the COVID-19 pandemic, and higher than pre-pandemic meta-analyses indicate (see Figure 1) (33–35). The higher rate of psychological symptoms reported here may be due to the time period of this study, which collected data early in the pandemic (April–June 2020), when uncertainty was very high, and restrictions were most severe. The proportion of participants in this sample with a prior history of anxiety (39.7%) is higher than would be expected (8.7–11.6%) (43, 44). This could be an attributing factor as to why clinically elevated anxiety symptoms for the sample are much higher (70.9%) than pre-pandemic meta-analysis estimates and estimates of rates during the COVID-19 pandemic (see Figure 1).

This study has some potential limitations that should be considered when interpreting the results. The primary recruitment method for the Pregnancy During the Pandemic study was advertising on social media, which may have led to a selection bias. Additionally, this study employed the use of screening tools for psychological distress as opposed to diagnostic tools. While these screening tools were previously validated and correlate with diagnostic outcomes (27–31), future studies may look to reinforce these findings with clinical diagnosis. Results may not be generalizable to the entire population, and future studies may consider recruiting participants through alternate methods to capture a different sample.

Pregnant individuals are experiencing significant psychological distress during the COVID-19 pandemic (21–25). Our research provides new insight into the relationship between disruptions to prenatal care and this distress. Prenatal care disruptions were common, and appointment cancellations as well as changes to the birth plan were associated with clinically elevated depression and/or anxiety symptoms. This study illustrates the need for reliable and accessible prenatal care during the current pandemic, including integration of mental health screenings and modified birth plans that create a supportive birthing environment and are person-centered. In order to maintain high quality of care in the face of a public health crisis, prenatal, and medical care professionals should ensure that they are delivering high-quality care in a personal way that maximizes support felt by the individual, which may require additional training in remote methods of care delivery. Care providers should work together to provide pregnant individuals with consistent prenatal care to reduce uncertainty.
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