Factors Associated with Depression among Pregnant Women During Covid-19: A Scoping Review
Abstract
Pregnant women are particularly susceptible to depression due to the physical, physiological, and emotional changes that occur during pregnancy. The increased stress induced by the COVID-19 pandemic may exacerbate this vulnerability. Identifying the factors associated with depression in pregnant women during the pandemic can help healthcare professionals and policymakers develop effective interventions and assistance programs. The objective of this study was to conduct a review of the literature to identify the factors associated with depression among pregnant women during the COVID-19 pandemic. An extensive search of electronic databases including MEDLINE, Scopus, Web of Science, EBSCO, and CINAHL, was conducted using keywords related to COVID-19, depression, and pregnancy. Out of the 479 initially selected papers, 30 full-text articles were eligible for inclusion after screening. Two reviewers independently examined the studies and extracted the data. Risk factors included pandemic-specific stressors (fear of infection, healthcare disruptions, public health restrictions), pre-existing psychological vulnerabilities (prior mental health history, comorbid anxiety, sleep disturbance), and social-environmental determinants (lack of social support, socioeconomic disadvantage). Protective factors included social support, lifestyle behaviours (physical activity, healthy nutrition), psychological resources (self-compassion, positive pregnancy perceptions), and financial security. Given the evidence of the effect of prenatal mental health on the development of offspring, it is crucial to develop strategies and interventions to prevent the effect of any future pandemics on the mental health of pregnant women.
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Introduction
The worldwide health catastrophe caused by the COVID-19 pandemic has had effects extending beyond the virus itself. Approximately 15–20% of pregnant women experience clinically significant depressive symptoms during pregnancy alone, distinct from postpartum onset (Biaggi et al., 2015). This inherent vulnerability intensifies substantially during public health crises. The COVID-19 pandemic, declared by the World Health Organization in March 2020, has emerged as an unprecedented stressor layered atop the existing complexities of pregnancy, exposing gestational women to multiple, converging threats to their psychological well-being (Cucinotta & Vanelli, 2020; Lebel et al., 2020). Studies have shown that pregnant women are experiencing heightened anxiety and depression with concerns about contracting the virus and worry about their baby's health playing roles in their distress. In regions like Iran, women experience moderate to high levels of depression and anxiety, with factors like staying active and receiving social support being crucial in alleviating these challenges ( Toghyani & Toghyani, 2022). Similarly, research conducted in the UK revealed that the pandemic's psychological impact led to increased levels of depression and anxiety among women, affecting their bonding experience during pregnancy (Filippetti et al., 2022).
The pandemic has also led to shifts in health behaviours, such as women in the United States turning to substance use as a way to cope. This indicates a relationship between well-being and coping mechanisms during these times (Smith et al., 2021). Moreover, research says that healthcare workers, a group that includes many women of childbearing age, have been shown to experience increased stress, burnout, and depression. (Sriharan et al., 2020).
Sleep disorders, another component of mental health, have been identified as a significant concern during the pandemic, with a wide range of sociodemographic factors influencing their prevalence (Hossain et al., 2020). These findings highlight the many different ways the COVID-19 pandemic has affected pregnant women, in the context of depression, showing just how dire the situation was.
The need for a systematic scoping review of the factors associated with depression among pregnant women during the COVID-19 pandemic is underscored by the growing body of literature indicating a significant psychological impact on this population. Studies have consistently reported levels of heightened depression among pregnant women during the pandemic, with fear of the spread of the virus and concerns for foetal health being the primary variables linked to psychological distress.
The current study aimed to systematically review the literature to identify the factors associated with depression among pregnant women during the COVID-19 pandemic. By examining the existing body of research, this review seeks to synthesise the evidence on the prevalence, associated factors, and potential interventions to address depression in this population. 
Methods
This scoping review utilised the revised framework established by the “Joanna Briggs Institute” which is an extension of the ‘Arksey and O’Malley ’framework (Stern et al., 2018) and includes: (1) identifying the research question, (2) identifying relevant studies, (3) study selection (4) charting the data (5) Collating, summarising, and reporting the results. Preferred Reporting Items for Systematic Reviews and Meta-Analysis Extension (Tricco et al., 2018) was used to ensure transparency and a high-quality reporting review of the study.
Identifying Research Question
An iterative approach was employed to develop the research question by discussion with subject experts and reviewing evidence from previous studies. The research question was developed and revised by NS. The research team was consulted, and all team members were involved in brainstorming and reached a consensus on finalising the research question as stated:
What are the factors associated with Depression among pregnant women during COVID-19 pandemic?
Identifying Relevant Studies
We considered the PEO (population, exposure, and outcome) criteria instead of PICO (population, intervention, comparison, outcome) because our review did not focus on specific interventions.
Population 
We included studies conducted on pregnant women aged between 18-45 years.
Exposure 
Studies that report on depressive symptoms of pregnant women in the duration of the  COVID-19 pandemic.
Outcome 
Any outcome measure which was used to assess depression among pregnant women during the COVID-19 pandemic. Studies were not excluded based on the outcomes reported.
Exclusion Criteria
We excluded studies published in languages other than English and non-peer-reviewed literature (like pre-prints and books) due to lack of methodological details, as well as conference papers, abstracts, and protocols (often lack sufficient information).
Search Strategy
A comprehensive search strategy was formulated through discussions involving subject matter and methods experts and by considering relevant reviews. A preliminary search focusing on the terms “pregnancy”, “depression”, “COVID-19”,”factors” was conducted. The searches were conducted in PubMed (NCBI) and Medline (OVID), EMBASE (Elsevier), SCOPUS (Elsevier), CINAHL (EBSCO), and Web of Science (Clarivate). Relevant search terms were piloted, and before undertaking a formal search, adjustments were made based on available subject terms.
Study Selection
The study selection was independently done by two authors (NS and PR) in two stages: the title-abstract and full-text stages. Any conflicts arising during the study selection process were resolved through discussions to reach a consensus. If a consensus couldn’t be reached, another team member (AB)served as an arbitrator to make the final decision regarding the inclusion or exclusion of a given study.  We used Rayyan software to manage imported references and de-duplication of records. Articles present at each stage of the review are presented using a PRISMA flow diagram. 
Data Charting
The reviewers (NS and PR) independently extracted data using a standardised and pretested data extraction form in Microsoft Excel. Any discrepancies in data extraction were resolved through discussion with other authors (RR, AB and PK). Following the full-text screening phase, the authors developed a data extraction sheet (DES) and tested it on three articles. The ‘DES’ was adjusted as necessary. The DES includes information on the  Author, country, study design, sample size, Mean age of the participants (years), Outcome measure, Protective factors, and Risk factors. 
Collating, Summarising, and Reporting the Result
We used a narrative synthesis approach to synthesise the data from different studies. The barriers and facilitators are summarised, and the ScR is reported according to the PRISMA-ScR guidelines). 
Results
The systematic search of electronic databases yielded 479 records across five databases: Web of Science (n=35), EBSCO (n=62), CINAHL (n=75), MEDLINE (n=105), and SCOPUS (n=202). No additional records were identified from other sources. Following the removal of 354 duplicates, 125 records remained for title and abstract screening. During this initial screening phase, 45 records were excluded as they did not meet the eligibility criteria, leaving 70 full-text articles to be assessed for eligibility.
These 70 full-text articles were retrieved and assessed against the predetermined inclusion and exclusion criteria. Of these, 40 articles were excluded for the following reasons: not relevant to the research topic (n=21), did not align with the study protocol (n=3), letter to editor (n=3), conference abstract (n=6), full-text unavailable (n=5), and commentary (n=2). Following this rigorous screening process, 30 studies met all inclusion criteria and were included in the final scoping review. It is illustrated in Figure 1.
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Overview of Included Studies
This review integrates a geographically and methodologically heterogeneous evidence base of 30 different studies that, taken together, include data on more than 35,000 pregnant women. The studies represent several continents, offering a global picture of the impact of the pandemic. Research was carried out in high-income nations such as Australia (Davis et al., 2023), Canada (Lebel et al., 2020; Pagès et al., 2022), Japan (Haruyama et al., 2022; Usui et al., 2023), the Netherlands (Vacaru et al., 2021), Portugal (Monteiro et al., 2023; Vieira et al., 2022), the United States (Felder et al., 2023; King et al., 2021), and a large-scale multinational study spanning seven Western countries (Lobel et al., 2022). 
Studies from upper-middle-income countries provide additional depth to the evidence. Research conducted in China (Han et al., 2023; Lin et al., 2021a; Lin et al., 2021b; Luo et al., 2021; Pagès et al., 2022; Wang et al., 2022; Xie et al., 2021), Iran (Effati-Daryani et al., 2020; Maharlouei et al., 2021), and Turkey (Akgor et al., 2021; Çolak et al., 2021; Genç Koyucu & Palas Karaca, 2021; Korukcu et al., 2022; Yıldırım et al., 2022) offers valuable insights into perinatal mental health during the pandemic.
The review also incorporates research from lower-middle-income nations, including India (Basutkar et al., 2021), Indonesia (Sari et al., 2022), Nigeria (Nwafor et al., 2021), Pakistan (Maqbool et al., 2022), and Vietnam (Luong et al., 2021).
The majority of studies (n=21) gathered data in "Early 2020" (February-September 2020) (Akgor et al., 2021; Effati-Daryani et al., 2020; Genç Koyucu & Palas Karaca, 2021; Han et al., 2023; Haruyama et al., 2022; Kakaraparthi et al., 2020; King et al., 2021; Korukcu et al., 2022; Lebel et al., 2020; Lin et al., 2021a; Lin et al., 2021b; Lobel et al., 2022; Luo et al., 2021; Luong et al., 2021; Maharlouei et al., 2021; Nwafor et al., 2021; Vacaru et al., 2021; Vieira et al., 2022; Wang et al., 2022; Xie et al., 2021; Yıldırım et al., 2022). 
On the other hand, a smaller subset of studies (n=8) obtained data from "Mid 2020-2021" (Basutkar et al., 2021; Çolak et al., 2021; Davis et al., 2023; Felder et al., 2023; Monteiro et al., 2023; Pagès et al., 2022; Sari et al., 2022; Usui et al., 2023). Only one study was conducted during "Late 2021" (Maqbool et al., 2022).
Methodologically, the most common study design is the cross-sectional survey (n=25) (Akgor et al., 2021; Çolak et al., 2021; Davis et al., 2023; Effati-Daryani et al., 2020; Felder et al., 2023; Genç Koyucu & Palas Karaca, 2021; Han et al., 2023; Haruyama et al., 2022; King et al., 2021; Korukcu et al., 2022; Lebel et al., 2020; Lin et al., 2021a; Lin et al., 2021b; Lobel et al., 2022; Luo et al., 2021; Luong et al., 2021; Maharlouei et al., 2021; Maqbool et al., 2022; Monteiro et al., 2023; Nwafor et al., 2021; Pagès et al., 2022; Sari et al., 2022; Vieira et al., 2022; Wang et al., 2022; Yıldırım et al., 2022). 
The review also encompasses stronger designs that enhance causal inference. Three included studies employed pre-post comparative designs. (Kakaraparthi et al., 2020; Vacaru et al., 2021; Xie et al., 2021). One study used a longitudinal design, assessing longitudinal persistence of depressive symptoms (Usui et al., 2023). Finally, Basutkar et al. (2021) employed a prospective observational design with two assessment points, leveraging the natural increase in COVID-19 case numbers between May and June 2021 to demonstrate significantly higher depression scores during periods of greater pandemic intensity
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Depression Assessment Methods Across Studies
Studies used various psychometrically validated self-report instruments, with the Edinburgh Postnatal Depression Scale (EPDS) most frequently employed across 11 studies. (Basutkar et al., 2021; Davis et al., 2023; Han et al., 2023; Haruyama et al., 2022; King et al., 2021; Korukcu et al., 2022; Lebel et al., 2020; Monteiro et al., 2023; Pagès et al., 2022; Vacaru et al., 2021; Vieira et al., 2022). Other commonly used measures are the Patient Health Questionnaire (PHQ-9 and PHQ-2), used in eight studies (Felder et al., 2023; Lin et al., 2021a; Lin et al., 2021b; Lobel et al., 2022; Luo et al., 2021; Luong et al., 2021; Maqbool et al., 2022; Wang et al., 2022), and the Depression, Anxiety, and Stress Scales-21 (DASS-21), used in five studies (Effati-Daryani et al., 2020; Genç Koyucu & Palas Karaca, 2021; Maharlouei et al., 2021; Nwafor et al., 2021; Yıldırım et al., 2022). A range of other instruments, such as the Beck Depression Inventory (BDI-II) (Çolak et al., 2021), Symptom Checklist-90 Revised (SCL90-R) (Xie et al., 2021), Hospital Anxiety and Depression Scale (HADS-D) (Akgor et al., 2021; Kakaraparthi et al., 2020), two-item Whooley Questions (Sari et al., 2022), and a two-item screen for a Major Depressive Episode (MDE) (Usui et al., 2023), were also utilized, each with their own psychometric properties and conceptual scope.
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[bookmark: _uerq51gv96nl]Geographic Patterns of Antenatal Depression Prevalence During the Pandemic
The prevalence of clinically significant depressive symptoms in pregnant women throughout the pandemic, as reported by the included studies, also differed extremely widely, from a low of 2.9% to a high of 86.7%.
In Asia, prevalence reported ranged across the entire range of findings. The lowest prevalence was in Japan (2.9% at second assessment and 4.5% at first assessment in a longitudinal study) (Usui et al., 2023) and Vietnam (8.7% with PHQ-9 ≥10) (Luong et al., 2021). Chinese studies had a large variation in rates, ranging from 10.2% (PHQ-9 ≥10) (Luo et al., 2021) and 18.3% (EPDS ≥10) (Han et al., 2023) to 35.4% and 36.1% (both based on PHQ-9 ≥5) (Lin et al., 2021a; Wang et al., 2022). Increased rates were identified in Iran (5.2%-32.7%) (Effati-Daryani et al., 2020; Maharlouei et al., 2021), Pakistan (45.4%) (Maqbool et al., 2022), and Saudi Arabia (46.0%) (Kakaraparthi et al., 2020). The highest rate of this review, 86.7%, occurred among a South Indian cohort, employing a very sensitive EPDS cut-off >8 (Basutkar et al., 2021).
European, North American, and Australian studies also revealed high variability. The lowest prevalence rate was found in the Netherlands, at 12.0% (Vacaru et al., 2021). Prevalence was moderately found in Australia (26.7%) (Davis et al., 2023) and Portugal (26.3%) (Vieira et al., 2022). Increased rates were noted in Canada (37.0%) (Lebel et al., 2020), and the United States (between 17.1% and 42.0% across studies) (Felder et al., 2023; King et al., 2021). A large multi-country study highlighted significant national differences even among high-income Western countries, with rates of likely major depression ranging from 10.8% in Switzerland to 30.5% in Poland (Lobel et al., 2022). The most elevated rates in this category were reported in a study from Turkey indicating a prevalence of 56.1% (Yıldırım et al., 2022). 
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Risk Factors for Depression
The included studies identified numerous factors associated with increased risk of antenatal depression during the pandemic. These factors are organized into three primary domains: COVID-19 pandemic-specific stressors, pre-existing psychological vulnerabilities, and social and environmental determinants. 
COVID-19 Pandemic-Specific Stressors
Fear of Infection
Fear of contracting SARS-CoV-2 and transmitting it to the unborn child was consistently linked to depressive symptoms across multiple countries. Studies in Canada, China, Pakistan, Turkey, and the United States all documented strong associations between infection-related fear and depression (King et al., 2021; Korukcu et al., 2022; Lebel et al., 2020; Lin et al., 2021a; Lobel et al., 2022; Maqbool et al., 2022; Yıldırım et al., 2022). One study demonstrated that women who perceived high infection risk showed elevated odds of depression (OR 3.75, 95% CI: 1.18-11.90), though with considerable uncertainty(Lin et al., 2021a).
Healthcare Disruptions
Interrupted prenatal care and concerns about the birthing process emerged as significant stressors. In Portugal, higher perinatal care concern scores predicted increased depression risk (OR 1.255) (Vieira et al., 2022). Turkish women worried about inability to access their obstetrician faced 2.6 times higher odds of depression (Akgor et al., 2021).
Public Health Restrictions
Lockdowns and social distancing mandates increased depression risk. The strongest evidence came from Australia, where women in a state with prolonged, strict lockdowns had 80% higher odds of depression compared to women in a nearby state with less stringent measures (Davis et al., 2023).
Information Exposure
Spending one or more hours daily consuming COVID-19 news was linked with elevated depression odds (Wang et al., 2022).
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Psychological Vulnerabilities
Prior Mental Health History
Pre-existing mental health conditions were among the strongest risk factors for pandemic-era depression. Women with prior mental health disorders had 2.6 to 4.7 times higher odds of depression compared to those without such history (Davis et al., 2023; Haruyama et al., 2022; Vieira et al., 2022). 
Comorbid Anxiety
Anxiety and depression were closely intertwined. Studies consistently reported very high positive correlations (up to r=0.80) between anxiety and depression symptoms (Lebel et al., 2020; Lobel et al., 2022; Vacaru et al., 2021). Severe anxiety was associated with severe depression (OR = 5.38, 95% CI 2.80-10.34, p < 0.001) (Akgor et al., 2021).
Sleep Disturbance
Poor sleep quality was an exceptionally powerful risk factor. In one Chinese study, pregnant women with poor subjective sleep quality were more than 17 times more likely to experience depression compared to those with good sleep (OR 17.55) (Lin et al., 2021b). A mediation analysis revealed that sleep disturbance accounted for 48% of the total effect of pregnancy-specific COVID anxiety on depressive symptoms (Felder et al., 2023). 
Other Psychological Factors
Additional markers of psychological distress were also strong depression predictors, including poor self-rated health (OR 27.8) (Maharlouei et al., 2021), fear of childbirth (Usui et al., 2023), and obsessive-compulsive symptoms (Usui et al., 2023).
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Social and Environmental Determinants
Lack of Social Support
Insufficient social and family support was a depression risk factor worldwide. Studies in China, Pakistan, and Portugal found that lack of support from spouse, partner, or family more than doubled the odds of depression (Luo et al., 2021; Maqbool et al., 2022; Vieira et al., 2022; Wang et al., 2022).​

Socioeconomic Disadvantage
Economic hardship and absence of health insurance were all significant predictors of depression (Basutkar et al., 2021; Davis et al., 2023; Genç Koyucu & Palas Karaca, 2021; Maharlouei et al., 2021). In Nigeria, women working in occupations heavily disrupted by lockdowns—such as traders (OR 3.4) or artisans (OR 5.1)—faced significantly elevated depression risk (Nwafor et al., 2021).​
Demographic Variables
The effects of maternal age and parity were inconsistent across studies, suggesting these variables operate differently depending on sociocultural context. Akgor et al. (2021) and Nwafor et al. (2021) identified advanced maternal age (≥35 years) and age 38-45 years as a risk factor respectively, while other studies found younger women at greater risk (Lin et al., 2021a; Lobel et al., 2022). Similarly, Nwafor et al. (2021) found having previous children (multiparity) as a risk factor and primiparity as a protective factor, whereas some other studies identified first-time motherhood as a risk factor (Lin et al., 2021a; Luo et al., 2021) and multiparity as a protective factor (Lobel et al., 2022; Davis et al., 2023).
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Protective Factors Against Depression
Alongside the numerous risk factors identified, several studies documented factors that reduced depression risk, offering important insights into resilience during the pandemic. These protective factors can be organized into four main categories: social support, lifestyle behaviors, psychological resources, and socioeconomic factors.
[bookmark: _9upsf44osiva]Social Support
Social support emerged as the most powerful and consistent protective factor across all studies.​
Strong support from family, friends, and especially partners was documented in at least ten studies spanning North America, Europe, and Asia (Davis et al., 2023; Effati-Daryani et al., 2020; Genç Koyucu & Palas Karaca, 2021; Han et al., 2023; Lebel et al., 2020; Lin et al., 2021a; Vacaru et al., 2021; Vieira et al., 2022; Xie et al., 2021). The protective effect was substantial. In one Portuguese study, women with strong social support had more than 70% lower risk of depression (OR 0.298) (Vieira et al., 2022).
[bookmark: _twltk03ptuln]Lifestyle Behaviors
Modifiable daily habits also offered significant protection against depression.
Physical Activity: Regular exercise was linked to reduced depression risk in studies from Canada, China, and Pakistan (Lebel et al., 2020; Lin et al., 2021a; Maqbool et al., 2022). Depression prevalence was 24.2% among women who exercised ≥30 minutes daily compared to 48.7% among women who did not exercise (Lin et al., 2021a).
Diet: Healthier eating patterns were protective in Vietnam (Luong et al., 2021).
[bookmark: _ou8kwexb7qpa]Psychological Resources
Research from Japan and Portugal found that several psychological characteristics were associated with lower depression: self-compassion, mindful self-care, positive perceptions of pregnancy, and secure adult attachment (Monteiro et al., 2023; Usui et al., 2023).
[bookmark: _wyovvoagmxri]Socioeconomic and Environmental Factors
Protective factors in this category included:​
· Higher household income (Haruyama et al., 2022)​
· Greater health literacy (Haruyama et al., 2022; Luong et al., 2021)​
· Unrestricted access to outdoor spaces (Lobel et al., 2022)​
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Discussion
This scoping review aimed to systematically map and synthesise the existing evidence on risk and protective factors for antenatal depression during the COVID-19 pandemic. Accordingly, this review has synthesised evidence from 30 studies encompassing over 35,000 pregnant women across multiple continents. The findings do not simply show that depression occurred during this period, but rather on how multiple factors converged and interacted to shape depression outcomes among pregnant women during this unprecedented time. 
Risk Factors
Fear of Infection
The most prominent contributor of the pandemic is the widespread occurrence of infection-related worry leading to the onset of depression among the population. Research that highlights the link between depressive symptoms and the anxiety of contracting Covid-19 shows how the pandemic brought additional problematic uncertainty into pregnancy; a period already filled with numerous stressors. This is in line with literature that describes the way one’s psychological health is directly influenced by the susceptibility and severity of health threats as perceived by a person, especially when individuals feel very vulnerable or have a sense of lack of control (Mo et al., 2021; Songco et al., 2023). According to threat appraisal models, individuals evaluate both the perceived severity of a health threat and their personal vulnerability to it. During times of heightened threat, perceptions activating stress responses can manifest as depression symptoms (Chu et al., 2022). The fears included, but were not limited to personal health concerns, vertical transmission and potential teratogenic effects. This creates a dual vulnerability which includes both the mother and the unborn child. Research has established that pregnancy-specific fears can worsen general anxiety and symptoms of depression, especially in situations where the woman perceives that they themselves are unable to protect their developing fetus (Schetter & Tanner, 2012; Salehi et al., 2020).
Healthcare Disruptions
The documented associations between prenatal care concerns and depression (Akgor et al., 2021; Viera et al., 2022; Lobel et al., 2022) represents how the pandemic disrupted one of pregnancy’s most essential support systems. Healthcare access during pregnancy serves functions beyond just medical monitoring. It provides multiple psychological functions which includes providing reassurance, validating concerns and offering a structured pathway through  an inherently uncertain physiological process. When such an integral system was heavily threatened and modified because of the pandemic, pregnant women lost a critical mechanism to manage pregnancy-related distress. The importance of healthcare has been well established in the perinatal mental health literature, with research consistently demonstrating that continuous care helps reduce depression by building trust and providing informational support (Sandall et al., 2016). These findings indicate that disruption to this system eliminated a crucial protective factor against depressive symptoms, thus leaving women to navigate through challenges of pregnancy without adequate guidance and support
Public Health Restrictions
Findings from previous studies (Davis et al., 2023; Lebel et al., 2020; Çolak et al., 2021) reveal the significant psychological damage caused due to social isolation measures put in place for infection control (Davenport et al., 2020). The study by Davis et al., (2023) documented the restriction levels in various regions, which provided crucial evidence that a more restrictive environment, independent of the infection rates, contributed substantially to the risk of developing depressive symptoms. Literature affirms that a major protective factor against perinatal depression is social support, due to the emotional sustenance and practical assistance that comes along with it (Kotlar et al., 2021). With face-to-face connection with family, friends and the community were eliminated due to the pandemic- induced lockdowns, pregnant women, already in a period of heightened vulnerability, felt cut-off from the outside world and lost access to these protective resources. 
Information Exposure
There exists a positive correlation between the amount of information consumed about the pandemic and depression, as per data collected by Wang et al. (2022) and Yildirim et al. (2022). The findings of Wang et al. (2022) describe psychological distress caused by repeated exposure to threatening information, such as news about the pandemic. This may be explained through research indicating that excessive news consumption during crises situations can repeatedly activate the stress responses and thus heighten individual distress. Independently, Yildirim et al. (2022) demonstrated that social media use also predicted depression but through potentially differing mechanisms. Continuous and prolonged exposure to social media during pregnancy can lead to feelings of inadequacy, information overload and upward social comparison, which are associated closely with negative mental health outcomes (Smith et al., 2020). During COVID-19, social media was a constantly evolving area which often boasted contradictory and anxiety-inducing updates on the pandemic, leading to widespread misinformation and panic among the people. In susceptible populations, such as pregnant women, this anxiety ultimately proved maladaptive, leading to perinatal depression. 
Prior Mental Health History
Multiple studies (Davis et al., 2023; Haruyama et al., 2022; Viera et al., 2022) have shown the magnitude of risk that is associated with pre-existing mental health conditions, which aligns with the diathesis-stress framework. This framework proposes that interactions between pre-existing vulnerabilities and environmental stressors can give rise to psychological disorders (Monroe & Simons, 1991). Those women with a history of mental health disorders were predisposed to depression when surrounded by pandemic-related stressors, due to the psychological vulnerabilities they already carried.
However, the included studies only differentiated between the presence or absence of any prior psychiatric condition without documenting the specific diagnosis. This lack of specificity represents a major constraint that limits our understanding of which vulnerability posits as the greater risk for antenatal depression during the pandemic. Research on the perinatal period has demonstrated that different psychiatric diagnoses show different risk for depression. Similarly, literature has also highlighted heterogeneity in symptom profiles, trajectories and risk patterns depending on the specific type of prior psychiatric condition among pregnant women (Santos et al., 2017; Waqas et al., 2023). Future investigations examining mental health history as a risk factor for antenatal depression would benefit greatly from disaggregating specific diagnoses to elucidate differential risk patterns and underlying mechanisms. This would further enable development of more nuanced risk prediction models and targeted prevention strategies.
Comorbid Anxiety and Stress
Emotional comorbidity in perinatal mental health is a well-established phenomenon that is supported by the exceptionally high correlations and associations between anxiety and depression across studies (Akgor et al., 2021; Lebel et al., 2020; Lobel et al., 2022; Pagès et al., 2022; Vacaru et al., 2021). Anxiety and depression follow similar cognitive patterns like negative rumination and worry, behavioural manifestations such as avoidance and withdrawal, and overlapping neurobiological substrates (Pawluski et al., 2017; Bentley et al., 2021). It could be due to these shared pathways, that the pandemic was able to intensify both the conditions simultaneously. Uncertainty, loss of control and threat perception fuel anxiety, while the prolonging of these experiences and their interference in daily life fosters depression (Sherin et al., 2021; Sbrilli et al., 2021). The particularly strong association documented by Akgor et al. (2021), suggests that these two conditions operated in tandems rather than independently.  
Sleep Disturbance
Lin et al. (2021b), Wang et al. (2022), and Felder et al. (2023) documented findings that suggested that sleep disturbance may be a critical factor that played a role in transforming pandemic stressors into depressive symptoms. Broader literature has established that poor sleep predisposes individuals to depression, while depression disrupts sleep architecture, thus creating a self-reinforcing cycle (Franzen & Buysse, 2008). The physiological changes occurring during pregnancy already compromise the sleep quality, hence additional sleep disturbance, likely due to several factors introduced by the pandemic, becomes even more consequential (Poeira & Zangão, 2022). As per the mediation finding from Felder et al. (2023), nearly half of pregnancy specific COVID anxiety’s effect on depression worked through sleep disturbance, indicating that sleep was a key mechanistic link between pandemic stressors and depressive outcomes.
Other Psychological States
The associations with poor self-rated health (Maharlouei et al., 2021), fear of childbirth (Usui et al., 2023) and obsessive-compulsive symptoms (Usui et al., 2023) show how subjective perception of one’s physical and psychological state shape mental health outcomes. Poor self-rated health may reflect both objective health porblems and a negative cognitive bias that charecterises depression, where individuals interpret their circumstances through an exaggerated pessimistic lens (Leventhal et al., 2016). The large effect size documented by Maharlouei et al.(2021) suggests that negative self perception of health status served as a powerful vulnerability factor. The relationship between fear of childbirth and depression outcomes (Usui et al., 2023) can be explained by existing childbirth fears being amplified by concerns about infection exposure during labor, restrictions on birth companions, and potential separation from newborns if infected. Similarly, the association with obsessive-compulsive symptoms found by Usui et al. (2023) may have been exacerbated by pandemic related hygiene behaviours and infection control measures that normalised and potentially reinforced obsessive-compulsive patterns (Banerjee, 2020). 
Lack of Social Support
The consistent finding that inadequate social support substantially increases the odds of depression across multiple contexts (Luo et al., 2021; Maqbool et al., 2022; Vieira et al., 2022; Wang et al., 2022) highlights the major role of social connections in psychological resilience during pregnancy. According to the stress-buffering hypothesis, social support primarily protects mental health during times of stress by providing resources that help individuals perceive stressful situations as less threatening and facilitate more effective coping strategies (Cohen & Wills, 1985). Support from partners, family and friends provides both tangible assistance with pregnancy-related demands and emotional validation that reduces feelings of isolation (Al-Mutawtah et al., 2023). The findings differentiate between levels of support with Wang et al. (2022) documenting that even moderate levels of family support (“ordinary family support”) elevated risk of depression, suggesting that adequate support is characterised by depth and consistency rather than merely showing one’s presence. When support is lacking entirely or is characterised by conflict, pregnant women lose their protective buffer and face pandemic stressors without adequate interpersonal resources (Maqbool et al., 2022; Xie et al., 2021).
Socioeconomic Disadvantage
The elevated risk associated with financial strain, lack of insurance, poor economic status and economically vulnerable occupations (Basutkar et al., 2021; Davis et al., 2023; Genç Koyucu & Palas Karaca, 2021; Maharlouei et al., 2021; Nwafor et al., 2021) reflects how material deprivation leads to reduced access to resources necessary to manage both pregnancy and pandemic-related challenges. 	Socioeconomic disadvantage operates as a fundamental cause of health problems. It shapes mental health through factors such as limited access to healthcare, stress from financial strain, reduced social capital, and limited opportunities to engage in health-promoting behaviours (Braveman et al., 2011). 
Protective Factors
While the pandemic introduced numerous stressors that elevated depression risk among pregnant women, several factors emerged as buffers against these outcomes. Understanding these protective mechanisms is important as they represent targets for intervention and reveal pathways through which resilience can be fostered even during such unprecedented times (Atzl et al., 2019).
Lifestyle
Physical activity emerged as a common protective factor (Lebel et al., 2020; Lin et al., 2021a; Maqbool et al., 2022). During pregnancy, a woman’s body changes dramatically in ways out of her control (Soma-Pillay et al., 2016). Exercise, by contrast, is something she can decide to do. It is an act of agency over her own body (“Physical Activity and Exercise During Pregnancy and the Postpartum Period,” 2020c). Physical activity works through multiple neurobiological pathways that buffer against depression. Exercise stimulates the release of brain-derived neurotrophic factor (BDNF). This is a protein that promotes neuronal growth, brain plasticity and cognitive control, which are typically impaired in depression (Phillips, 2017; Szuhany et al., 2014). Physical activity also increases the concentration of neurotransmitters like serotonin, dopamine and norepinephrine, which helps in mood regulation (Lin & Kuo, 2013). 
Similarly, nutrition protects against perinatal depression through anti-inflammatory mechanisms and supports the synthesis of neurotransmitters (Rupanagunta et al., 2023). Omega-3 fatty acids, specifically EPA and DHA, modulate serotonin and dopamine signalling, reduce neuroinflammation, and support neural membrane integrity, all of which are critical in managing depression (Grosso et al., 2014; Serefko et al., 2024). Deficiencies in folate, iron, zinc, and vitamin B12 have been consistently associated with increased depression and neurological dysfunction (Bodnar & Wisner, 2005). During pregnancy, nutritional demands are heightened to support fetal development (Mousa et al., 2019). Hende, maintaining adequate nutrition becomes incredibly important and protective against depressive symptoms by preventing the depletion of these important nutrients. 
Psychological Resources
Two psychological factors stood out as protective factors from the studies. They are self-compassion (Monteiro et al., 2023) and positive perception of pregnancy(Usui et al., 2023). Women who did not harshly judge their bodies or worries and framed pregnancies as meaningful despite uncertainty maintained better mental health. This ability to reframe difficult situations and emotions into pleasant ones is backed by the psychological flexibility of the individual (Lazarus & Folkman, 1986). Another important protective factor was mindful self-care, which includes deliberate tending to one’s own needs while being aware of the present moment (Monteiro et al., 2023). 
Social Support
Partner and family support emerged as a consistent protective factor across diverse contexts  (Davis et al., 2023; Effati-Daryani et al., 2020; Genç Koyucu & Palas Karaca, 2021; Han et al., 2023; Lebel et al., 2020; Lin et al., 2021a; Vacaru et al., 2021; Vieira et al., 2022; Xie et al., 2021). Such intimate relationships operate through neurobiological pathways involving oxytocin, a neuropeptide that facilitates attachment and trust. Oxytocin released during contact with the partner or through cohesive family interaction, strengthens emotional bonds while simultaneously activating the neural systems associated with stress regulation (Strathearn et al., 2009). Lockdowns during the pandemic enforced sustained proximity with partner and family members. This paradoxically created opportunities for such oxytocin-mediated bonding among couples and families (Carter, 2021).
Money, Health Literacy and Access to Environment

Secure income protected women substantially (Haruyama et al., 2022). Not having to worry about financial strain gives pregnant women the leeway to focus all their mental energy on self-care and pregnancy concerns (Marcil et al., 2020). Health literacy also protected women (Haruyama et al., 2022; Luong et al., 2021). During the pandemic, frightening and contradictory information circulated constantly. Women who could critically evaluate information, recognise misinformation, and distinguish reliable sources felt less anxious and more empowered in their healthcare (Murugesu et al., 2021). Access to outdoor spaces mattered substantially (Lobel et al., 2022). Nature exposure activates the parasympathetic nervous system recovery from stress, enhancing heart rate variability and promoting physiological restoration (Brown et al., 2013). Consistent nature contact beyond 120 minutes weekly demonstrates threshold effects for health and wellbeing (White et al., 2019). Access to the outdoors served as a psychological and physical escape during lockdown imprisonment (Stock et al., 2022).
[bookmark: _tjk7wtrdvk2q][bookmark: _ancpyyice0ke]Implications and Limitations
[bookmark: _xt356rtgpfn8]Implications
[bookmark: _vso8aig6uu1p]Clinical Practice
Perinatal mental health services should be strengthened to screen for stressors beyond typical depression risk factors, with integrated assessment of anxiety, healthcare accessibility concerns, and social isolation. Psychological interventions should be designed to target specific mechanisms of distress (e.g., fear of vertical transmission, partner separation anxiety) that emerge during public health crises. Sleep-focused interventions require particular attention, given the potential mediation of anxiety-depression pathways. Healthcare systems should develop contingency protocols to maintain continuity of care during future public health emergencies through hybrid telehealth and in-person models, ensuring equitable access across socioeconomic strata. Partner involvement in perinatal care should be formalised and protected during critical periods such as labour and birth. Lifestyle counselling on physical activity and healthy eating should include home-based alternatives to account for potential access restrictions. Healthcare providers should equip pregnant women with strategies to evaluate information quality and manage information consumption, reducing information-related psychological burden.
[bookmark: _tcfh2vfkbcao]Policy and System-Level
Pandemic preparedness and crisis management frameworks should incorporate explicit provisions for maintaining perinatal mental health services and protecting partner presence during labour and critical perinatal moments. Investments in perinatal mental health infrastructure should prioritise lower- and middle-income countries, where elevated depression rates during public health crises have been consistently documented. Healthcare systems should develop crisis continuity protocols with rapid deployment capacity for hybrid care delivery models. Policymakers should ensure that economic hardship does not create barriers to mental health access through universal or subsidised coverage of perinatal mental health services and targeted social protection for economically affected populations.
[bookmark: _1vnzb4ldbzfu]Research
[bookmark: _lwos62jdmkbb]Future research should prioritise several critical areas to advance understanding of perinatal depression during public health crises. First, investigations should characterise specific psychiatric diagnoses, as current evidence operationalises prior mental health history only as presence/absence without diagnostic specificity. Second, longitudinal research examining stress accumulation and adaptation over prolonged crisis periods is needed, as the predominance of cross-sectional designs limits causal inference. Third, context-specific research should elucidate how healthcare systems, policy responses, and cultural contexts shape depression outcomes, given the dramatic variation in reported prevalence (2.9% to 86.7%) across geographic regions. Fourth, intersectional research examining how multiple marginalised identities interact to shape vulnerability is essential for understanding health inequities. Fifth, implementation science research should test how existing evidence-based interventions can be adapted for crisis-related depression in pregnancy and sustainably integrated into routine perinatal care. Finally, longitudinal developmental research tracking long-term outcomes for children of women experiencing crisis-related antenatal depression would clarify whether such depression produces distinct long-term effects and identify windows for preventive intervention.
Limitations
The 30 included studies employed heterogeneous designs (predominantly cross-sectional, limiting causal inference), nine different depression assessment instruments with varying cut-offs (ranging from EPDS >8 to ≥13), and inconsistent operationalisation of risk factors. This heterogeneity prevents direct comparison of depression prevalence estimates across studies, and causal relationships cannot be definitively established. Most studies (n=21) were conducted during early 2020, capturing acute crisis shock rather than longer-term adaptational processes. The exceptionally high prevalence of 86.7% (Basutkar et al., 2021) used an EPDS cut-off of >8 compared to the more common ≥13 threshold, substantially affecting comparability across studies.
Studies were concentrated in high-income countries (Australia, Canada, Japan, the Netherlands, Portugal, United States), with marked underrepresentation from lower-middle-income countries, where only five studies were conducted (India, Indonesia, Nigeria, Pakistan, and Vietnam). This geographic skewing limits the generalizability of findings across diverse healthcare systems and policy contexts. Restriction to English-language publications may have introduced selection bias toward studies documenting risk factors.
Prior mental health history was uniformly recorded as presence/absence without diagnostic specificity, preventing understanding of which conditions confer greatest vulnerability. Specific mechanisms underlying risk and protective factor associations remain poorly understood, with only one study examining sleep as a mediator. Limited information exists regarding how health system characteristics, telemedicine quality, or crisis policy stringency influenced depression outcomes. Evidence for protective factors is substantially more limited than for risk factors and is geographically concentrated in high-income countries. The predominantly quantitative evidence base provides limited qualitative insight into women's experiences, resource mobilisation, and meaning-making during crises.
As a scoping review, this study maps the evidence landscape rather than determining causality or identifying optimal interventions. No formal quality assessment of included studies was conducted, preventing stratification of evidence by study quality. Meta-analysis was not conducted, and sources of heterogeneity in effect sizes were not formally examined. Contextual modifications to identified associations across geographic, healthcare system and cultural contexts were not systematically examined.


Conclusion
In conclusion, this scoping review highlights the intricate interactions between protective and risk factors influencing depression of pregnant women during the COVID-19 pandemic. These findings show how crucial it is to address pandemic-specific stressors like healthcare disruptions and infection fears, psychological vulnerabilities like comorbid anxiety and past mental health issues, and socioeconomic disadvantages that restrict access to resources and care. During the pandemic, the importance of partner and family support, easily accessible lifestyle interventions like exercise and a healthy diet, and the development of psychological resources like self-compassion and positive pregnancy perceptions were also identified as critical components in protecting pregnant women from depression. In order to develop effective mental health interventions that ultimately improve the well-being of pregnant women during such difficult times, a comprehensive approach that incorporates crisis-responsive screening for pandemic-amplified risks, sleep-focused interventions, partner involvement in perinatal care, and strategies to enhance health literacy and information management is essential.
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Table 1
Characteristics of Included Studies
	Country/Region

	Study Design

	

Data Collection
Period

	Pandemic Phase
Classification

	Sample Size (N)

	Citation(s)


	Turkey
	Cross-sectional
	May 2020
	Early 2020
	297
	Akgor et al., 2021

	India
	Prospective observational with two time points and control group
	May-June 2021
	Early 2020-Mid 2021
	60 pregnant women, (120 total)
	Basutkar et al., 2021

	Turkey
	Cross-sectional
	June-July 2020
	Mid 2020-Mid 2021
	149
	Çolak et al.,
2021


	Australia
	Cross-sectional
	July 2020-January 2021
	 Mid 2020-Early 2021
	1,668
	Davis et al., 2023

	Iran

	Cross-sectional
	March 2020-April 2020
	Early 2020
	205
	Effati-Darya ni et al., 2020


	United States

	Cross-sectional
	November 2020-November 2021
	Late
2020-Late 2021

	201

	Felder et al., 2023


	Turkey
	Cross-sectional

	June 2020

	Mid 2020

	729
	Genç Koyucu & Palas Karaca, 2021


	China
	Cross-sectional
	February 2020-March 2020
	Early 2020
	986
	Han et al., 2023

	Japan
	Cross-sectional
	September 2020
	Mid 2020
	5,466
	Haruyama et al., 2022

	Saudi Arabia
	Pre-post comparison
	March 2020- June 2020
	Early 2020-Mid 2020
	101
	Kakaraparthi et al., 2020

	United States
	Cross-sectional
	March 2020-May 2020
	Early 2020
	725
	King et al., 2021

	Turkey

	Cross-sectional 
	May 2020-July 2020
	Early 2020-Mid 2020
	497
	Korukcu et
Al., 2022

	Canada
	Cross-sectional
	April 2020
	Early 2020
	1,987
	Lebel et al.,
2020

	China
	Cross-sectional

	Feb 2020-March 2020
	Early 2020
	751
	Lin et al., 2021a

	China
	Cross-sectional
	Feb 2020-March 2020
	Early 2020
	751
	Lin et al., 2021a

	Multi-country (Germany​, Israel​, Italy​, Poland​, Spain​, Switzerland​, United States)

	Cross-sectional

	April 2020-May 2020

	Early 2020

	8,148

	Lobel et al., 2022


	China

	Cross-sectional

	February 2020-April 2020
	Early 2020

	2,140

	Luo et al., 2021

	Vietnam

	Cross-sectional

	February 2020-May 2020
	Early 2020

	518
	Luong et al., 2021

	Iran

	Cross-sectional

	March 2020-April 2020
	Early 2020

	540
	Maharlouei et al., 2021


	Pakistan

	Cross-sectional

	August 2021-December 2021
	Mid 2021-Late 2021
	400
	Maqbool et al., 2022


	Portugal

	Cross-sectional

	October 2020-April 2021
	Late 2020-Mid 2021
	207
	Monteiro et al., 2023


	Nigeria
	Cross-sectional

	March-2020-July 2020

	Early 2020-Mid 2020
	456
	Nwafor et al., 2021

	Canada & China

	Cross-sectional

	June 2020-February 2021

	Mid 2020-Early 2021

	2,423
	Pagès et al., 2022


	Indonesia

	Cross-sectional

	June 2021

	Mid 2021
	130
	Sari et al., 2022


	Japan

	Longitudinal
	December 2020 & March 2021
	Late 2020 & Early 2021
	245
	Usui et al., 2023

	
Netherlands
	Pre-post comparison

	April 2020- May 2020
	Early 2020
	1,419(Cov
id group), 1439(Pre- Covid
group)
	Vacaru et al., 2021

	Portugal
	Cross-sectional

	April 2020
	Early 2020
	1,698
	Vieira et al.,
2022

	China

	Cross-sectional

	February 2020-March
2020
	Early 2020
	681
	Wang et al.,
2022

	China

	Pre-post comparison

	January 2020-August 2020
	Early 2020-Mid 2020
	3,346
(2,657
pre-pande mic; 689
	Xie et al., 2021

	Turkey
	Cross-sectional

	May 2020-June 2020
	Early 2020
	203
	Yıldırım et
al., 2022



Table 2
Depression Assessment Methodologies Across Studies
	Assessment Tool
	Cut-off Score(s)
Used for Depression
	Reported Reliability
(Cronbach's α)
	Citation(s)

	HADS-D
	8-11 borderline; ≥11
severe depression
	Not Reported
	Akgor et al., 2021

	EPDS
	>8 for depression,
>13 for severe
	Not Reported
	Basutkar et al., 2021

	BDI-II
	≥11 for mild or
greater
	0.82
	Çolak et al., 2021

	EPDS
	≥13 or positive
suicide question
	0.90
	Davis et al., 2023

	DASS-21 (DASS-D)
	Mild to Extremely
Severe Categories
	0.78
	Effati-Daryani et al.,
2020

	PHQ-9
	≥5 for mild; ≥10 for
moderate-to-severe
	0.76
	Felder et al., 2023

	DASS-21 (DASS-D)
	Standard cut-offs
(not specified)
	Not Reported
	Genç Koyucu &
Palas Karaca, 2021

	EPDS
	<10 (low risk),
10-12 (moderate risk), ≥13 (high risk)
	Not Reported
	Han et al., 2023

	EPDS
	≥13
	0.875
	Haruyama et al.,
2022

	HADS-D
	8-10 for borderline;
11-21 for abnormal
	Not Reported
	Kakaraparthi et al.,
2020

	EPDS
	≥11
	0.85
	King et al., 2021

	EPDS
	≥13
	Not Reported
	Korukcu et al., 2022

	EPDS
	≥13
	0.88
	Lebel et al., 2020

	PHQ-9
	≥5 for any symptom
	0.871
	Lin et al., 2021a

	PHQ-9
	≥5 for any symptom
	0.871
	Lin et al., 2021b

	PHQ-2
	≥3 for likely major
depression
	0.87-0.91
	Lobel et al., 2022

	PHQ-9
	≥10 for probable
depression
	0.86
	Luo et al., 2021

	PHQ-9
	≥10
	0.90
	Luong et al., 2021

	DASS-21 (DASS-D)
	>9 for abnormal
(symptomatic)
	0.85
	Maharlouei et al.,
2021

	PHQ-9
	≥5
(Moderate-Severe)
	Not Reported
	Maqbool et al., 2022

	EPDS
	≥10
	0.87
	Monteiro et al., 2023

	DASS-21 (DASS-D)
	≥10 for mild or
greater
	0.896
	Nwafor et al., 2021

	EPDS
	>9 for
moderate-to-severe;
≥13 for severe
	Not Reported
	Pagès et al., 2022

	Whooley Questions
	>1 for positive
screen
	Not Reported
	Sari et al., 2022

	MDE-2 items
	"Almost every day" on either core
symptom
	0.83 (T1), 0.79 (T2)
	Usui et al., 2023

	EPDS
	≥13 for clinically
relevant
	0.86 (COVID), 0.88
(Pre-COVID)
	Vacaru et al., 2021

	EPDS
	≥13 for possible
depression
	0.894
	Vieira et al., 2022

	PHQ-9
	≥5 indicates presence of
symptoms
	0.86
	Wang et al., 2022

	SCL90-R
	Subscale score ≥2
	Not Reported
	Xie et al., 2021

	DASS-21 (DASS-D)
	≥10
	0.80
	Yıldırım et al., 2022


Table 3
Geographic Mapping of Antenatal Depression Prevalence Rates
	Country/Region
	Sample Size (N)
	Assessment Tool & Cut-off
Score
	Reported Prevalence Rate
(%)
	Citation(s)

	Japan
	245
	MDE-2 items
	4.5 (Time 1),
2.9 (Time 2)
	Usui et al., 2023

	Iran
	540
	DASS-D (>9)
	5.2
	Maharlouei et
al., 2021

	Vietnam
	518
	PHQ-9 (≥10)
	8.7
	Luong et al.,
2021

	China
	2,140
	PHQ-9 (≥10)
	10.2
	Luo et al., 2021

	Multi-country
	8,148
	PHQ-2 (≥3)
	10.8
(Switzerland) to
30.5 (Poland)
	Lobel et al., 2022

	Netherlands
	1,419
	EPDS (≥13)
	12.0
	Vacaru et al.,
2021

	China
	689
	SCL90-R (≥2)
	13.5
	Xie et al., 2021

	Japan
	5,466
	EPDS (≥13)
	15.4
	Haruyama et al.,
2022

	United States
	201
	PHQ-9 (≥10)
	17.1
	Felder et al.,
2023

	China
	986
	EPDS (≥10)
	18.3
	Han et al., 2023

	Portugal
	1,698
	EPDS (≥13)
	26.3
	Vieira et al.,
2022

	Australia
	1,668
	EPDS (≥13)
	26.7
	Davis et al.,
2023

	Iran
	205
	DASS-21 (Any)
	32.7
	Effati-Daryani
et al., 2020

	Canada &
China
	2,423
	EPDS (>9)
	33.4 (China) to
54.7 (Canada)
	Pagès et al.,
2022

	China
	751
	PHQ-9 (≥5)
	35.4
	Lin et al., 2021a

	China
	681
	PHQ-9 (>5)
	36.1
	Wang et al.,
2022

	Canada
	1,987
	EPDS (≥13)
	37.0
	Lebel et al.,
2020

	United States
	725
	EPDS (≥11)
	42.0
	King et al.,
2021

	Indonesia
	130
	Whooley
Questions (>1)
	42.3
	Sari et al., 2022

	Nigeria
	456
	DASS-21 (≥10)
	45.2
	Nwafor et al.,
2021

	Pakistan
	400
	PHQ-9 (≥5)
	45.4
	Maqbool et al.,
2022

	Saudi Arabia
	101
	HADS-D (≥8),
combining borderline and abnormal
	46.0
	Kakaraparthi et al., 2020

	Turkey
	203
	DASS-21 (≥10)
	56.1
	Yıldırım et al.,
2022

	Turkey
	729
	DASS-21
	66.3 (Any),
44.6
(Mod-Severe)
	Genç Koyucu & Palas Karaca,
2021

	India
	60 (120 total
with controls)
	EPDS (>8)
	86.7
	Basutkar et al.,
2021


 Table 4
COVID-19 Pandemic-Specific Risk Factors for Depression
	Risk Factor Category
	Specific Finding
	Statistical Measure (e.g., OR, r, p-value)
	Citation(s)

	Fear of Infection / Perceived Risk
	High perceived risk of infection (vs. low)
	OR = 3.75 (95% CI:
1.18-11.90)
	Lin et al., 2021a

	 
	Stress related to infection risk for self/baby
	r = 0.26 (p <.001)
	Lobel et al., 2022

	 
	Fear of infection for self/baby
	OR = 1.01 (95% CI:
1.01-1.02)
	Lebel et al., 2020

	 
	Pregnancy-related COVID worry
	OR = 1.16 (95% CI:
1.02-1.32)
	Felder et al., 2023

	 
	Perceived vulnerability to COVID-19
	Significant association (p =.004)
	Maqbool et al., 2022

	 
	Thoughts about being COVID-19 positive
	Significant association (p=0.014)
	 
Yıldırım et al., 2022

	 
	Distress about contracting COVID-19 for
self/family
	β = 0.44, 95% CI
[0.35-0.52], p <
0.001, R² = 0.17 (for
overall subjective COVID-19 stress factor which includes distress about contracting COVID-19)
	 
King et al., 2021

	 
	Concerns about own health negatively affected by pandemic
	r = -0.39, p < 0.05
	 
Korukcu et al., 2022

	Healthcare Disruption
	Concerns about not reaching obstetrician
	OR = 2.61 (95% CI:
1.57-4.33)
	Akgor et al., 2021

	 
	Concerns about perinatal care (composite score)
	OR = 1.255 (95%
CI: 1.175-1.342)
	Vieira et al., 2022

	 
	Stress about birth preparedness
	r = 0.35 (p <.001)
	Lobel et al., 2022

	Public Health Restrictions
	Residing in state with severe lockdown
	OR = 1.80 (95% CI:
1.38-2.34)
	Davis et al., 2023

	 
	Social isolation worries
	OR = 1.05 (95% CI:
1.04-1.05)
	Lebel et al., 2020

	 
	Experience of home quarantine
	Significant association (p =.002)
	Çolak et al., 2021

	Information Exposure
	Spending ≥1 hour/day on COVID-19 news
	OR = 1.65 (95% CI:
1.11-2.44)
	Wang et al., 2022

	 
	High social media use
	Significant association (p =.048)
	Yıldırım et al., 2022

	Past COVID-19
Infection
	History of testing positive for COVID-19
	OR = 4.40 (95% CI:
1.65-11.70)
	Felder et al., 2023


Table 5
Psychological Risk Factors for Depression
	Risk Factor Category
	Specific Finding
	Statistical Measure (e.g., OR, r, p-value)
	Citation(s)

	Pre-existing Mental Health Conditions
	Self-reported history of mental health condition
	OR = 4.699 (95%
CI: 3.449-6.401)
	Davis et al., 2023

	 
	Self-reported past psychiatric history
	OR = 2.633 (95%
CI: 1.964-3.531)
	Vieira et al., 2022

	 
	History of mental illness
	COR = 3.76 (95%
CI: 2.859-4.941)
	Haruyama et al., 2022

	 
	Current unmet mental health needs
	OR = 6.240 (95%
CI: 4.396-8.859)
	Vieira et al., 2022

	Comorbid Anxiety / Stress
	Severe anxiety predicting severe depression
	OR = 5.38 (95% CI:
2.80-10.34)
	Akgor et al., 2021

	 
	Correlation between anxiety and depression
	r = 0.80 (p <.001)
	Lebel et al., 2020

	 
	Correlation between anxiety and depression
	r = 0.78 (p <.001)
	Vacaru et al., 2021

	 
	Correlation between anxiety and depression
	r = 0.71 (p <.001)
	Lobel et al., 2022

	 
	Anxiety as a predictor of depression
	OR = 1.32 (95% CI:
1.27-1.38)
	Pagès et al., 2022

	Sleep Disturbance
	Poor subjective sleep quality
	OR = 17.55 (95%
CI: 9.09-33.88)
	Lin et al., 2021b

	 
	Poor subjective sleep quality
	OR = 8.45 (95% CI:
3.50-20.43)
	Wang et al., 2022

	 
	Difficulty falling asleep
	OR = 6.04 (95% CI:
4.19-8.72)
	Lin et al., 2021b

	 
	Sleep disturbance
	r = 0.52, p < 0.001 ;
Sleep disturbance mediated 48% of the COVID
worry-depression relationship
	Felder et al., 2023

	Other Psychological States
	Poor self-rated health
	OR = 27.8 (95% CI:
3.7-208.6)
	Maharlouei et al., 2021

	 
	Fear of childbirth
	r = 0.428 (p <.001)
	Usui et al., 2023

	 
	Obsessive-compulsive symptoms
	r = 0.448 (p <.001)
	Usui et al., 2023


Table 6
Social and Environmental Risk Factors for Depression
	Risk Factor Category
	Specific Finding
	Statistical Measure (e.g., OR, r, p-value)
	Citation(s)

	Lack of Social Support
	Poor family support
	OR = 2.16 (95% CI:
1.34-3.47)
	Luo et al., 2021

	 
	"Ordinary" family support (vs.
all-round)
	OR = 2.26 (95% CI:
1.52-3.38)
	Wang et al., 2022

	 
	Lack of spouse support
	Significant association (p =.03)
	Maqbool et al., 2022

	 
	Higher family conflict
	Positive correlation (p <.001)
	Xie et al., 2021

	Socioeconomic Disadvantage
	Financial strain pre-COVID-19
	OR = 1.545 (95%
CI: 1.000-2.386)
	Davis et al., 2023

	 
	Income level (INR earned)
	r = 0.382, p = 0.001;
Binary logistic regression: Income was a significant predictor (p < 0.05)
	Basutkar et al., 2021

	 
	Lack of health insurance
	OR = 2.5 (95% CI:
1.1-5.6)
	Maharlouei et al., 2021

	 
	Poor economic status
	OR = 2.245 (95%
CI: 1.202-4.194)
	Genç Koyucu & Palas Karaca, 2021

	 
	Trader occupation
	OR = 3.4
	Nwafor et al., 2021

	 
	Artisan occupation
	OR = 5.1
	Nwafor et al., 2021

	Demographics (Age)
	Advanced maternal age (≥35 years)
	OR = 1.43 (95% CI:
1.33-2.87)
	Akgor et al., 2021

	 
	Age 38-45 years (advanced maternal age)
	OR = 3.1 (95% CI:
0.06-0.19), p < 0.001
	Nwafor et al., 2021

	 
	Younger maternal age (≤30 years)
	40.0% depression prevalence in ≤30 years vs. 24.6% in
≥35 years; p for trend = 0.002
	Lin et al., 2021a

	 
	Younger maternal age
	r = -0.13 (p <.001)
	Lobel et al., 2022

	Demographics (Parity)
	No previous live births
	OR = 1.91 (95% CI:
1.32-2.75)
	Luo et al., 2021

	 
	No previous live births
	38.5% depression prevalence vs.
28.7% in second or more pregnancies; p
= 0.009
	Lin et al., 2021a

	 
	Higher parity (2-4 children)
	OR = 1.9 (95% CI:
1.16-3.31)
	Nwafor et al., 2021

	Education
	Bachelor's degree or above
	AOR = 1.83 (95%
CI: 1.004-3.345)
	Han et al., 2023



Table 7
Protective Factors Associated with Lower Depression Risk
	Protective Factors
	Specific Finding
	Statistical Measure
	Citation(s)

	Social & Partner Support
	Having social support (vs. lacking)
	OR = 0.298 (95%
CI: 0.230-0.385)
	Vieira et al., 2022

	 
	Higher perceived social support
	OR = 0.943 (95%
CI: 0.931-0.955)
	Genç Koyucu & Palas Karaca, 2021

	 
	Higher partner support
	OR = 0.966 (95%
CI: 0.953-0.978
	Davis et al., 2023

	 
	Higher partner support
	r = -0.297 (p <.01);
OR = 0.97 (95% CI:
0.96-0.98, p <
0.001)
	Vacaru et al., 2021

	 
	Higher partner support
	OR = 0.97 (95% CI:
0.96-0.98, p <
0.001)
	Lebel et al., 2020

	 
	Higher family cohesion
	Negative correlation (p <.001)
	Xie et al., 2021

	 
	General social support
	OR = 0.95 (95% CI:
0.93-0.96, p <
0.001)
	 
Lebel et al., 2020

	 
	Marital life satisfaction
	Extremely high satisfaction associated with lower depression (p
< 0.001), explained
24.7% variance for depression
	 
Effati-Daryani et al., 2020

	 
	Increased time spent with spouse during pandemic
	Associated with lower depression risk (p = 0.022)
	 
Han et al., 2023

	 
	Strong family member support
	30.6% depression prevalence with strong support vs. 47.4% with none/weak/moderate support (p = 0.001)
	 
Lin et al., 2021

	Lifestyle Behaviors
	Physical activity (≥30 min/day vs. none)
	24.2% vs. 48.7%
prevalence (p <.001)
	Lin et al., 2021a

	 
	Physical activity
	OR = 0.39 (95% CI:
0.183-0.845)
	Maqbool et al., 2022

	 
	Physical activity
	OR = 0.99 (95% CI:
0.988-0.99, p =
0.01)
	 
Lebel et al., 2020

	 
	Healthy eating behaviors
	OR = 0.84 (95% CI:
0.78-0.91)
	Luong et al., 2021

	Psychological Resources
	Higher
self-compassion
	Multivariate OR =
1.65 (p =.002)
	Monteiro et al., 2023

	 
	Mindful self-care
	Multivariate OR =
1.55 (p <.001)
	Monteiro et al., 2023

	 
	Positive perception of pregnancy
	r = -0.452 (p <.001)
	Usui et al., 2023

	Socioeconomic & Demographic Factors
	Multiparity (vs. Primiparity)
	OR = 0.579 (95%
CI: 0.420-0.797)
	Davis et al., 2023

	 
	Higher household income (≥7 million yen vs. <1 million yen)
	 
7-9.99 million yen:
COR = 0.288 (95% CI: 0.138-0.603, p = 0.001)
≥10 million yen: COR = 0.247 (95% CI: 0.117-0.522, p = 0.001)
	Haruyama et al., 2022

	Health Literacy & Environment
	Higher health literacy
	OR = 0.96 (95% CI:
0.91-0.99)
	Luong et al., 2021

	 
	Higher COVID-19 Communicative and Critical Health Literacy
	High CCHL group: AOR = 0.666 (95%
CI: 0.529-0.838, p
for trend = 0.001)
	 
Haruyama et al., 2022

	 
	Full access to outdoors
	Lower depression scores (p <.001); Limited access mean
= 1.81 (SD 1.75) vs.
Full access mean =
1.55 (SD 1.56)
	Lobel et al., 2022




