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Introduction: We examined how utilization of Maven, a digital healthcare platform that provides virtual prenatal services, is associated with improvements in perceived management of anxiety and depression during pregnancy, and how medical knowledge and support may influence this association.



Materials and Methods: In this retrospective study we used adjusted logistic regression to examine the relationship between digital platform use in pregnancy and perceived mental health management, and how perceived management of mental health is affected by user-reported improvements in medical knowledge and feeling supported by the platform. Effects were evaluated separately among users with and without a mental health condition. Demographics, medical history, and mental health management were self-reported.



Results: Of 5,659 users, 705 (12.5%) reported that Maven helped them manage anxiety and/or depression in the prenatal period. In adjusted models, users who read more articles, sent more messages to care advocates, or had more appointments with providers were more likely to report improved management of mental health in a dose-response manner (e.g., articles read: Q2 aOR 1.31 (95% CI 1.01–1.70), Q3 aOR 1.68 (95% CI 1.30–2.17), Q4 1.99 (95% CI 1.54–2.59)). Improvements in medical knowledge and high perceived support were both associated with better perceived mental health management. Results were similar in users with and without a mental health condition.



Discussion: These results suggest that access to a diverse set of digital resources provides multiple pathways to managing depression and anxiety during pregnancy for those with and without a diagnosed mental health condition.
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Introduction

Mental health disorders during pregnancy are common, with 16.4% of pregnant people experiencing depression in the prenatal period (1). Rates of postpartum depression are higher in people who report depression before or during pregnancy (2). If left untreated, these conditions are associated with increased health care utilization, worse maternal and infant outcomes, and higher healthcare costs (3–5). While multiple national medical organizations, including the American College of Obstetricians and Gynecologists and the US Preventive Services Task Force, recommend that pregnant people be screened for depression at least once during pregnancy (2, 3), only 65% of pregnant people are screened as part of their routine prenatal care, and only 40% of those diagnosed receive adequate treatment (4, 6). This leaves many people, including those with less severe presentations, without the services and resources they need to support them throughout pregnancy. This gap is due in part to the siloed nature of health services, with obstetric care designed to address medical needs rather than emotional well-being (7).

In addition to the lack of screening in traditional care settings, a rising national shortage in mental health professionals contributes to the large number of mental health conditions that go undiagnosed and untreated. The Association of American Medical Colleges estimates that 150 million people currently live in areas with a shortage of mental health professionals, and that this gap will only grow in the next few years (8). There is an increasing demand for interventions that prevent, identify, and manage mental health conditions in ways that are both clinically impactful and cost effective (9).

Digital health platforms have a unique opportunity to offer solutions to these challenges in an efficient, convenient and patient-centered way by providing more accessible education, support, and mental health services. Multiple studies on the efficacy of mental health treatment delivered via telehealth have found that there is no difference in clinical outcomes when comparing digital services to face-to-face care (10–12). While mental health-focused digital health solutions have been found to benefit patients' mental health (13), this benefit eludes the many patients with undiagnosed or more mild mental health conditions, who do not seek mental health services.

Public health strategies, such as providing support, implementing collaborative care, and facilitating access to care, present promising avenues for addressing perinatal mental health (5). Digital platforms have an opportunity to effectively deliver these services, but the potential impact of digital platforms on management of depression and anxiety during pregnancy has not yet been well described. More research is needed to understand the potential benefits of digital health platforms that provide support and education as well as mental health resources to pregnant people, including those who might not seek out specialized care for mental health.

Maven is a comprehensive women's and family health digital platform that was developed to provide support services that supplement and complement routine prenatal care through digital services. Users receive free and unlimited access to Maven as an employer-sponsored health benefit through their own or their partner's employer. Within the digital platform, Maven offers educational content (articles, videos, and live classes), care coordination (through a dedicated care advocate), and provider services (virtual appointments and communication with a diverse team of providers). Maven services do not replace routine prenatal care.

While there are many potential ways that digital services might help pregnant people manage their mental health, research has indicated that education and support are viable pathways to prevent and manage anxiety and depression (14). This study investigates how the use of services and resources on a digital health platform during pregnancy may help people with and without pre-existing mental health conditions better manage their mental health. We assess two aims: Aim 1) to assess if using digital services and resources has an effect on perceived improvements in management of depression and anxiety during pregnancy, and Aim 2) to examine how using digital services and resources may influence management of mental health through the pathways of education and support as the drivers of improvement (Aims 2a and 2b). A conceptual model demonstrates these pathways (Figure 1).
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FIGURE 1
Conceptual model.




Materials and methods


Study design

In this retrospective cohort study, we examined the association between utilization of services and resources on a digital platform during pregnancy and user reports of improved management of anxiety or depression following delivery. Users were included if they enrolled from January 2020 to August 2022, completed a health survey at onboarding and one shortly following birth, and had delivered at the time of data analysis. Users without a valid ZIP code that could be mapped to the CDC's Social Vulnerability Index (SVI) were excluded. Upon creating an account for the digital platform, all users consented to the use of their de-identified data for scientific research. Utilization data were collected automatically through the platform and on self-report onboarding and post-delivery surveys. The study protocol was designated as exempt by the WCG Institutional Review Board.



Digital platform services description and measurement

Data on utilization of services and resources were tracked within the platform and used as the primary exposure. Pregnancy trimester of enrollment was assessed categorically. Pregnancy trimester of enrollment was included as a predictor, and it was also a covariate in other models assessing the relationship between types of utilization and our outcome of interest. Categories of digital platform services included: (1) educational content, (2) care coordination, and (3) provider services.


	1)Educational content. Educational content available through the platform included virtual classes, class recordings, and articles. Users have access to a variety of articles, classes, and videos related to pregnancy, birth, and the postpartum period. Example articles include, “How to take care of your mental health during pregnancy”, “Understanding your birth options”, and “What are the biggest feeding challenges for new moms?” In virtual classes users can engage with a health care provider in a group setting to learn and ask questions. Example classes include, “Self-advocacy during pregnancy, labor, and delivery” and “How to manage stress and anxiety”. Virtual classes are also recorded and uploaded to the digital health platform for users to watch asynchronously as video content. We assessed, in quartiles, the number of virtual classes attended, class recordings viewed, and articles read.

	2)Care coordination. Care coordination encompasses interactions with the user's dedicated care advocate. We assessed user interaction with care advocates through messages in quartiles, and whether a user had at least one appointment with their care advocate.

	3)Provider services. Provider services included interactions with healthcare providers in the digital health app through messages and appointments. Providers included obstetrician/gynecologists (OB/GYNs), midwives, doulas, mental health providers, nutritionists, wellness coaches, and others. We assessed messaging and appointments with any type of provider in quartiles. We also dichotomously assessed whether a user had at least one appointment in the platform with the following provider types; a mental health provider, an OB/GYN, a doula, and a midwife during their pregnancy, as these were the most utilized provider types.





Self-reported measures

User education. Users were considered to have gained knowledge through interacting with the platform if they answered “Maven helped me learn medically accurate information” in response to “In what way(s) did Maven influence your experience?”, or answered yes to “Did Maven help you understand warning signs during pregnancy?” on the post-delivery survey. These outcomes were assessed separately.

Perceived support. Users reported their perceived support through the digital platform through the post-delivery survey question “On a scale of 1–5, how would you rate the support you received from Maven on your pregnancy journey?”. Responses were categorized into responses of 5 (excellent), 4 (very good), 1 to 3 (low support).

Management of mental health. Perceived management of mental health was based on users selecting “Maven helped me manage anxiety and/or depression” in response to the post-delivery survey question, “In what way(s) did Maven influence your experience?” This was the primary outcome.

Demographic and medical information. Demographic characteristics and medical conditions were self-reported. Race and ethnicity were assessed through the question, “How would you describe yourself?” with answer options of “American Indian or Alaska Native”, “Asian or Asian American”, “Black or African American”, “Hispanic, Latino, or Spanish origin”, “Native Hawaiian or Other Pacific Islander”, “White”, “I prefer not to say”. We consolidated multiracial, American Indian or Alaskan Native, and Native Hawaiian or Other Pacific Islander into an “Other” category due to small sample sizes.

We mapped the CDC's Social Vulnerability Index (SVI) (15), which provides a geospatial measure of a community's vulnerability, onto user ZIP codes using a 2020 weighted crosswalk from the US Department of Housing and Urban Development (16, 17). SVI was dichotomized into high and low, with high assessed as the most at-risk quintile nationally (>0.8) (18).

Medical conditions were assessed as a risk score, which was calculated as a count of key medical conditions including: chronic conditions (e.g., heart disease, diabetes, high blood pressure, blood disorder, thrombophilia, kidney disease, thyroid disease, autoimmune disease, HIV/AIDS, and obesity) and pregnancy conditions (e.g., cholestasis, fetal growth restriction, gestational hypertension, preeclampsia, gestational diabetes, and multiple gestation).

Mental health conditions were assessed as a dichotomous variable if a user reported any of the following: a history of anxiety, depression, perinatal mood disorder, or high pregnancy related anxiety. A history of anxiety or depression was assessed during the intake survey with the question, “Do any of these conditions apply to you or did they in the past?”, with the selection of “Anxiety / depression” from a list of conditions. Experience of perinatal mood disorder was assessed during either the intake or the post-delivery survey with the question “Have you experienced any of the following during this pregnancy?” with a selection of “Perinatal mood disorder”. Pregnancy-related anxiety was assessed on a 5-item Likert scale in response to “On a scale of 1–5, how anxious are you feeling about your pregnancy?”, with responses of 4 (“very”) or 5 (“extremely”) indicating the presence of pregnancy-related anxiety.



Statistical analysis

We used descriptive analyses to assess users' demographics, risks, digital platform utilization during pregnancy, and education and support, stratified by presence of a mental health condition. In Table 1, chi-2 tests were used to assess the relationship between a categorical variable and the outcome (“Maven helped me manage anxiety/depression”) when all cell sizes were greater than 5. For categorical variables where cell sizes were five or fewer, Fisher's Exact tests were used. For continuous variables, two sample t-tests were used for parametric variables and Mann-Whitney U-tests were used for nonparametric variables. P-values were set at 0.05.

To assess the relationship between utilization of digital resources and whether the user reported that the digital platform improved their management of mental health, as well as the role of education and support as a mechanism, we used adjusted logistic regression. To specify the logistic regression models, we used the glm function in R and specified the family as binomial and the link as logit. For each model, we tested the assumptions (linearity, influential values, and multicollinearity) of logistic regression separately. To test linearity, we created scatter plots for continuous predictors and each outcome and examined the AIC for linear models compared to models with restricted cubic splines with 3, 4, and 5 knots. Results demonstrated that all linear models had the lowest AIC, and thus linear models were selected as the best fit for our outcomes. To test influential values, we examined Cook's distance values and found that there were no influential values in our data based on standardized residuals >3. To test multicollinearity, we examined the variance inflation factors (VIF) for each model and determined that there was no collinearity based on the observation that all VIF values were less than 5 (actual values were all <2). We used directed acyclic graphs (DAGs) to identify confounders and determine the covariates in each model (19).


TABLE 1 User characteristics and utilization by improvement in mental health management.
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Aim 1. To assess if using digital services and resources has an effect on perceived improvements in management of depression and anxiety during pregnancy, we assessed each utilization type in a separate logistic regression model. Adjusted models controlled for age, race/ethnicity, trimester enrolled, and high SVI. Models were stratified by the presence of mental health conditions.

Aim 2a. To examine how using digital services and resources may influence management of mental health through the pathways of education and support as the drivers of improvement, we first examined the relationship between utilization and education and support. We assessed each utilization type in a separate logistic regression for each indicator of education or support including: (1) understanding warning signs, (2) learning medically accurate information about pregnancy, and (3) receiving excellent support through the digital platform. For support through the platform, multinomial logistic regression was used. Models were adjusted for SVI and parity. These models were not stratified, as we did not anticipate that the effect of utilization on education or perceived support would differ based on existing mental health conditions.

Aim 2b. To assess the effect of education and support on reported improvement in mental health management, we used adjusted logistic regression. Models were stratified by existing mental health conditions, and adjusted for SVI, parity, and trimester enrolled.

All analyses were conducted in R v.3.6.3 (20).




Results


Sample description

The final study population included 5,659 pregnant people who met all inclusion criteria (Figure 2). The average age of the sample was 32.7 (SD = 4.11) years, and 4,181 users (73.9%) were nulliparous (Table 1). The majority of the users (2361; 41.7%) identified as non-Hispanic White, 1,030 users (18.2%) as Asian, 464 (8.2%) as Hispanic, 266 (4.7%) as Black, and 129 (2.3%) as multiracial, American Indian, or other. In the study population 24.9% of people did not disclose their racial and ethnic identity. The majority of users reported no existing medical conditions (3409; 60.2%), and 168 (3.0%) of the sample had a high SVI. Of the total sample, 1,880 (33.2%) reported at least one mental health condition: 1,320 (23.3%) had anxiety, 724 (12.8%) had depression, 118 (2.1%) had perinatal mood disorder, and 682 (12.1%) had pregnancy-related anxiety (Table 1).
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FIGURE 2
Flow diagram.


In the study population, 705 users (12.5%) reported that Maven helped them manage anxiety or depression during pregnancy. The majority of users (56.7%) reported that Maven helped them understand warning signs, and 49.0% said Maven helped them learn medically accurate information. When asked about the support they received, 41.0% (2319/5659) rated it as 4 (good) and 33.0% (1869/5659) rated it as 5 (excellent) (Table 1).

The population of users that reported improved mental health management in their pregnancy were more likely to identify as non-white (p < 0.001), more likely to report at least one medical condition (p = 0.01), report a mental health condition (p < 0.001), and report wanting support for emotional health (p < 0.001). They were also significantly more likely to use all digital resources (p < 0.001) except for virtual class attendance, which was not significant (p = 0.17), and to have enrolled in the platform earlier in their pregnancy (p < 0.001). This population was also more likely to report that the platform: helped them understand warning signs (p < 0.001), helped them learn medically accurate information about pregnancy and/or complications (p < 0.001), and provided them with excellent support (p < 0.001) (Table 1).



Effect of digital service utilization on perceived help with managing anxiety and depression

In adjusted models, earlier enrollment in the digital platform was associated with higher odds of perceived improved mental health management in pregnancy (first trimester enrollment: aOR 2.41 (95% CI 1.93, 3.03); second trimester enrollment: aOR 1.83 (95% CI 1.48, 2.28)) when compared to third trimester enrollment (Table 2; Figure 3A). More articles read and class recordings viewed were both associated with reported improved management of mental health (e.g., articles read: Q2 aOR 1.31 (95% CI 1.01, 1.70), Q3 aOR 1.68 (95% CI 1.30, 2.17), Q4 1.99 (95% CI 1.54, 2.59)) (Table 2; Figure 3B). Care coordination through messages or appointments with a care advocate were also associated with an increased odds of reporting the platform helped with mental health management (e.g., care advocate messages sent: Q2 aOR 1.48 (95% CI 1.12, 1.93), Q3 aOR 1.70 (95% CI 1.36, 2.12), Q4 2.58 (95% CI 2.10, 3.18)) (Table 2; Figure 3B). Utilization of mental health providers was highly associated with increased odds of reporting improved mental health management (one or more appointment with a mental health provider aOR of 11.0 (95% CI 8.95, 13.4); one or more messages to a mental health provider aOR of 8.45 (95% CI 6.47, 11.0)) (Table 2; Figure 3C). Overall, greater utilization of digital resources and services was associated with reported improvements in mental health management in pregnancy in both the cohort with existing mental health conditions and the cohort without these conditions (Table 2).


[image: Figure 3]
FIGURE 3
Effect of utilization on mental health management in total sample1. (A) Odds of mental health management based on trimester enrolled2. (B) Odds of mental health management based on quartile of resource utilization3. (C) Odds of mental health management based on virtual appointment type4. 1Filled data points represent statistically significant findings (p < 0.05), and unfilled data points represent findings that are not statistically significant. 2Compared to Trimester 3 enrollment. 3Compared to Quartile 1 utilization. 4Compared to users who did not have an appointment with each provider type. 5Adjusted odds ratio (95% confidence interval).



TABLE 2 Effect of utilization on mental health management by presence of a mental health condition.
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Effect of digital service utilization on education and support

Earlier enrollment to the digital platform and greater use of the platform across all categories of use were associated with higher likelihood of helping users gain knowledge around pregnancy in a dose response pattern. In adjusted models, first trimester enrollment (aOR 3.44; 95% CI 2.97–3.99) and second trimester enrollment (aOR 2.10; 95% CI 1.85–2.39) were associated with increased understanding of warning signs compared to third trimester enrollment (Table 3; Figure 4A). This pattern held in reports of learning medically accurate information (Table 3; Figure 4D). Articles read had the greatest effect on reporting increased education for both measures (e.g., warning signs: Q2 aOR 2.06; 95% CI: 1.77–2.40; Q3 aOR 3.68; 95% CI: 3.15–4.30; Q4 aOR 6.69; 95% CI: 5.64–7.96) (Table 3; Figure 4). Reading at least one mental health article specifically had an aOR of 2.87 (95% CI 2.32–3.58) for helping users understand warning signs in pregnancy and an aOR of 2.11 (95% CI 1.74–2.56) for helping users learn medically accurate information about pregnancy (Table 3). A dose response was observed for messages to a care advocate or provider and for appointments with providers (Table 3; Figure 4). At least one appointment with an OB/GYN, mental health provider, midwife, or doula each had an impact on the educational outcomes of interest, with an OB/GYN appointment having the largest effect on understanding warning signs (aOR 1.99; 95% CI 1.73–2.30) (Table 3; Figure 4C) and a doula appointment having the largest effect on learning medically accurate information (aOR 2.19; 95% CI 1.92–2.50) (Table 3; Figure 4F).
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FIGURE 4
Effect of utilization on understanding warning signs in pregnancy, learning medically accurate information about pregnancy, and feeling supported in total sample1. (A) Odds of reporting understanding warning signs during pregnancy based on trimester enrolled2. (B) Odds of reporting understanding warning signs during pregnancy based on quartile of resource utilization3. (C) Odds of reporting understanding warning signs during pregnancy based on virtual appointment type4. (D) Odds of reporting learning medically accurate information based on trimester enrolled2. (E) Odds of reporting learning medically accurate information based on quartile of resource utilization3. (F) Odds of reporting learning medically accurate information based on virtual appointment type4. (G) Odds of reporting feeling extremely supported based on trimester enrolled2. (H) Odds of reporting feeling extremely supported based on quartile of resource utilization3. (I) Odds of reporting feeling extremely supported based on virtual appointment type4. 1Filled data points represent statistically significant findings (p < 0.05), and unfilled data points represent findings that are not statistically significant. 2Compared to Trimester 3 enrollment. 3Compared to Quartile 1 utilization. 4Compared to users who did not have an appointment with each provider type. 5Adjusted odds ratio (95% confidence interval).



TABLE 3 effect of utilization on understanding warning signs in pregnancy, learning medically accurate information about pregnancy, and feeling supported.
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Utilization categories showed a similar relationship with perceived support from the platform, such that higher utilization was more strongly associated with very good and excellent support in a dose response manner. The highest quartile of use for provider appointments had an aOR of 6.82 (95% CI 5.12–9.09) for very good support and an aOR of 22.10 (95% CI 16.6–29.5) for excellent support (Table 3; Figure 4H).



Effect of education and support on perceived help with management of anxiety and depression

Users were more likely to report better mental health management in pregnancy if they reported that the digital platform helped them recognize warning signs (aOR 2.11; 95% CI 1.76, 2.53), learn medically accurate information (aOR 1.32; 95% CI 1.12, 1.56), or rated support from the platform as very good (aOR 3.34; 95% CI 2.51, 4.51) or excellent (aOR 5.90; 95% CI 4.45, 7.95) (Table 4; Figure 5).
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FIGURE 5
Effect of education and support on mental health management in total sample1. 1Filled data points represent statistically significant findings (p < 0.05), and unfilled data points represent findings that are not statistically significant. 2Adjusted odds ratio (95% confidence interval).



TABLE 4 Effect of education and support on mental health management.
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Discussion

Educational content, care coordination, and provider services all had a positive effect on users' report that a digital platform helped them manage anxiety or depression during their pregnancy. A dose response was observed for reading articles, messaging care advocates or providers, and having appointments with providers. The positive effects of utilization on perceived management of mental health were observed both in users with and without diagnosed existing mental health conditions. Results show that the relationship between digital service utilization and reported improved mental health management are at least in part through pathways of education about pregnancy and support during this critical time period.

The results of this study support the existing body of literature showing that digital platforms are a valuable option for filling gaps in mental healthcare (10–12). Previous research has found a benefit in clinical outcomes and patient-reported well-being and satisfaction for people who leveraged telehealth services (21). Remotely delivered interventions, such as guided meditation or engaging in behavioral health care, have been shown to help reduce anxiety and improve overall mental health during pregnancy (13, 22, 23).

While mental health specific digital platforms have been shown to drive improved mental health outcomes for their users, their benefits inherently elude people who do not specifically seek out mental health support. In our study, users who did not have an existing mental health condition, and therefore may not have sought out a mental health app, also reported benefits on management of mental health both from the platform's general and mental health specific content and support. Due in part to mental health care shortages, mental health conditions are under-diagnosed, and many people without a diagnosed mental health condition still grapple with symptoms of anxiety and depression (24). Digital platforms that offer comprehensive care may have the opportunity to seamlessly guide users to resources that have benefits for depression and anxiety, even for people who do not specifically recognize the need for or seek out these services.

In addition to benefiting from mental health specific resources on the comprehensive platform, our results also indicate that increasing knowledge around pregnancy can help pregnant people manage anxiety or depression. Even asynchronous education through reading articles and viewing videos had a positive influence on mental health management. This is consistent with previous findings that demonstrated that receiving information around complications in pregnancy reduces maternal anxiety (25). Mental health management has traditionally been approached through mental health specific resources, but our results demonstrate that mental health management during pregnancy can be improved through additional education about pregnancy. This finding is particularly important within the context of the shortage of mental health personnel in the United States, as digital solutions offer a cost-effective strategy to improve outcomes and can help to redistribute mental health personnel resources to those who will benefit the most.

Support is another viable pathway for improving mental health management during pregnancy. Our results add evidence to a body of literature that has found that social support can play a role in mental health management (26, 27). However, the concept of support via digital solutions is relatively new and unexplored. One narrative review posits that social support via technology can facilitate the digital therapeutic alliance between provider and patient (28, 29). In our study, perceived support was associated with improved management of mental health for both pregnant people with and without a mental health condition, but the effect was greater for those with an existing mental health condition.


Strengths

This analysis has several strengths. First, we assessed a national sample of commercially insured pregnant people that is not limited to a single health care system. Second, our unique data set included users' perceptions of the influence of digital services on support, education, and mental health outcomes, allowing us to better understand the mechanisms through which digital services may improve mental health management. We also capture anxiety as it relates to pregnancy, a concept that is typically not screened for in routine prenatal care. Lastly, we leveraged product utilization data that are tracked internally, so they are not subject to recall bias.



Limitations

Except for utilization data, all data were self-reported by users, which may cause misreporting of medical conditions and a lack of standardization in the mental health outcome of interest. The assessment of medical conditions as a score does not account for the difference in severity of condition, or conditions relative to each other. However, self-report data also provides a patient-centered perspective on the value of digital solutions. Our outcome inherently included a user's perception of whether the platform helped them manage their anxiety or depression. It could also reflect management of undiagnosed mental health conditions or an improvement in overall emotional well-being.

Generalizability of results is limited, as the studied population is already enrolled in a digital health application which demonstrates an existing affinity for digital interactions. Participants were all commercially insured and the majority of them identified as white, thus future research is needed to determine whether this effect holds in a more diverse population.




Conclusions

During the critical period of pregnancy (24, 30), digital mental health interventions have the potential to support mental health management, both by filling gaps in care and by educating and supporting pregnant people (14). As depression and anxiety disorders continue to account for a greater proportion of the world's disease burden (9, 31), this research provides an early indication that digital platforms with diverse offerings are a valuable addition to brick and mortar care and can educate and support pregnant people to help them manage anxiety and depression.
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R (95% CI) | aOR (95% CI)> | OR (95% Cl) = aOR (95% CI)* = OR (95% Cl) = aOR (95% C)
Trimester Enrolled
First trimester 3.53(305,4.09) | 344 (297,399) | 269 (234,3.11) | 261 (226,3.02) | Very good: Very good:
171 (1.44,2.04) | 167 (140, 1.99)
Excellent: Excellent:
19 (158,228) | 183 (152, 220)
Second trimester 215(190,244) | 210 (1.85,239) | 187 (1.65,2.13) | 182 (160,2.07) | Very good: Very good:
146 (1.25, 1.70) | 143 (1.22, 1.66)
Excellent: Excellent:
1.56 (1.33, 1.84) | 151 (129, 1.78)
Third trimester Ref Ref Ref Ref Ref Ref
Educational Content
Articles read
Q1 Ref Ref Ref Ref Ref Ref
[2] 207 (178,241) | 206 (177,2.40) | 2.6 (1.84,2.53) | 208 (177, 2.4) | Very good: Very good:
236 (1.98,2.81) | 2.32 (194, 2.77)
Excellent: Exceller
247 (203,3.00) | 241 (198, 2.93)
Q@ 374(321,437) | 368 (3.15,430) | 360 (3.08,421) | 3.38(288,3.96) | Very good: Very good:
330 (274,3.97) | 322 (267, 3.88)
Excellent: Excellent:
447 (3.67, 5.46) | 427 (3.50, 522)
Q 697 (590,825) | 6.69 (5.64,7.96) | 6.13(521,7.22) | 550 (466, 6.51) | Very good: Very good:
551 (447,679) | 530 (4.28, 6.56)
Excellent: Excellent:
8.02 (644, 10.0) | 7.46 (596, 9.34)
Prenatal mental health articles 297 (241,370) | 287 (232,358) | 221 (1.83,267) | 2.11(1.74,256) | Very good: Very good:
194 (148, 2.56) | 1.89 (1.43, 2.49)
Excellent: Excellent:

2.84 (2.16,3.73) | 271 (2.06, 3.57)

Class recordings watched
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2] 172 (146, 201) | 166 (141,1.95) | 1.86 (1.59,2.18) | 177 (151,2.08) | Very good: Very good:
1.66 (1.36,2.03) | 1.63 (1.3, 1.98)
Excellent: Excellent:
211 (1.72,259) | 2.03 (165, 2.50)
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3.51 (278, 443) | 331 (262, 4.18)
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Excellent: Exceller
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Virtual classes attended

QI and Q2 Ref Ref Ref Ref Ref Ref
[ 172 (151,196) | 162 (141,1.85) | 1.64 (144,187) | 150 (131, 171) | Very good: Very good:
211 (1.78,249) | 205 (172, 243)
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244 (205,291) | 233 (1.95,2.79)
Q 252(219,291) | 228 (197,265 | 277 (242,3.19) | 239 (208,276) | Very good: Very good:
3.68 (2.99,452) | 3.50 (283, 4.32)
Excellent: Excellen

5.48 (4.45,6.76) | 5.07 (4.09, 6.29)

Care Coordination

Messages sent to Care Advocate

Q1 Ref Ref Ref Ref Ref Ref
Q@ 103 (088,1.22) | 1.05(0.89,124) | 1.04 (0.8, 1.23) | 104 (0.88,1.23) | Very good: Very good:
1.32 (1,09, 1.60) | 132 (1.09, 1.60)
Excellent: Excellent:
1.47 (118, 1.82) | 147 (118, 1.83)
Q@ 146 (1.27,167) | 145 (126,1.66) | 1.62 (142, 1.86) | 159 (1.39,1.83) | Very good: Very good:
229 (192,272) | 2.25 (189, 2.68)
Excellent: Exceller
3.58 (297, 431) | 3.53 (293, 4.26)
Q4 231(200,268) | 219 (1.89,254) | 281 (244,325) | 262(227,3.03) | Very good: Very good:
462 (3.67,581) | 442 (351, 557)
Excellent: Excellent:
110 (8.71,13.9) | 1040 (8.24, 13.2)
At least one CA appointment 128 (114, 143) | 129 (115, 1.44) | 1.29 (116, 1.45) | 130 (116, 1.46) | Very good: Very good:
264 (230,3.03) | 266 (232, 3.05)
Excellent: Excellent:

387 (3.33,4.50) | 393 (3.38, 4.58)

Provider Services
Messages sent to care providers
Q1 and Q2 Ref Ref Ref Ref Ref Ref
Q 171 (147,199) | 167 (144,1.96) | 1.84 (158,2.14) | 179 (1.54,2.09) | Very good: Very good:
236 (191,292) | 2.33 (188, 2.88)
Excellent: Excellent:
399 (321,4.96) | 391 (3.15, 4.87)
Q 210 (183,240) | 204 (178,234) | 242 (212,276) | 2.35(206,2.69) | Very good: Very good:
337 (271, 4.18) | 331 (267, 4.12)
Excellent: Excellent:
8.64 (696,10.7) | 845 (681, 10.5)
Messages sent to mental health providers | 138 (107, 1.81) | 144 (1.11,189) | 120 (093, 155) = 127 (0.98,1.65) | Very good: Very good:
196 (1.31,2.94) | 2.06 (1.38, 3.10)
Excellent: Excellent:

314 (211,466) | 336 (226, 5.01)

Total virtual provider appointments attended

Q1 Ref Ref Ref Ref Ref Ref

[2] 114 (099, 133) | 115(099,1.33) | 133 (L14,154) | 134 (115, 1.56) | Very good: Very good:
219 (1.82,264) | 222 (184, 2.67)
Excellent: Excellent:
32(261,393) | 325 (264,3.99)

Q3 170 (1.46,197) | 163 (140, 1.90) | 2.24 (1.93,261) | 214 (1.84,249) | Very good: Very good:
462 (3.67,5.82) | 451 (3.58, 5.68)
Excellent: Exceller
9.4(7.39,11.9) | 9.08 (7.14, 11.5)

Q4 250 (215,2.92) | 241(207,282) | 299 (258,3.47) | 287 (247,334) | Very good: Very good:
698 (524,9.29) | 682 (5.12, 9.09)
Excellent: Excellent:

228 (17.1,303) | 22.10 (166, 29.5)

At least one appointment with:

OB/GYN providers 207 (180,239) | 199 (173,230) | 217 (1.90,249) | 207 (180,237) | Very good: Very good:
3.64 (288, 4.59) | 3.53 (279, 4.46)
Excellent: Excellent:
640 (5.08,8.08) | 6.14 (4.6, 7.75)
Mental health providers 132 (109,1.59) | 138 (L14,1.66) | 115(0.96, 1.38) | 122 (101, 146) | Very good: Very good:
234 (1.73,3.15) | 245 (182, 3.31)
Excellent: Excellent:
3.80 (2.83,5.10) | 4.06 (3.02, 5.46)
Midwife 176 (136,229) | 164 (126,2.14) | 205 (1.59,2.65) | 189 (146,244) | Very good: Very good:
275 (1.75,431) | 2.60 (1.6, 4.08)
Excellent: Excellent:
530 (343,820) | 492 (3.18,7.62)
Doula 184 (1.61,210) | 172(150,1.96) | 2.36 (208,269) | 219 (192,250) | Very good: Very good:
3.85 (307, 484) | 3.69 (294, 4.65)
Excellent: Excellent
8.44 (673, 10.6) | 7.98 (636, 10.0)
Note: n = 5659,

*Models were adjusted for SVI, parity.
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Third trimester Ref Ref Ref Ref Ref Ref
Content
Articles read
Q Ref Ref Ref Ref Ref Ref
@ 142 (110, 1.85) 131 (101, 1.70) 129 (0.90,1.86) | 118 (082,171) | 156(1.07,229) | 146 (1.00,2.15)
@ 198 (156, 2.53) 168 (1,30, 2.17) 183 (130, 260) | 157(1.09,228) | 228(1.62,326) | 1.97 (1.37,285)
Q4 2.55 (202, 3.24) 199 (154,259) | 225 (1.62, 3.16) 1.8 (1.25, 2.62) 291 (207, 4.14) | 2.39 (1.65, 350)

Mental health articles read

Any

236 (1.89, 2.93)

[
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2.26 (162, 3.13)

2.05 (1.47, 2.81)
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Maven helped me manage anxiety/

depression
Overall (N No (N=4954, Yes (N =705, P
5659) 87.5%) 12.5%) Value

Age [Mean (SD)] 32.7 (4.11) 327 (410) 327 (418) 0.67

Nulliparous 4181 (73.9%) 3,683 (743%) 498 (70.6%) 0036

Race/ethnicity
Non-Hispanic White 2,361 (41.7%) 2,107 (425%) 254 (36.0%) <0001
Non-Hispanic Asian 1,030 (18.2%) 894 (18.0%) 136 (19.3%)

Hispanic 464 (8.2%) 385 (7.8%) 79 (11.2%)
Non-Hispanic Black 266 (4.7%) 217 (4.4%) 49 (7.0%)
Non-Hispanic Multiracial/Al 129 (2.3%) 110 22%) 19 (2.7%)
Non-Hispanic Prefer not to say 1,409 (24.9%) 1241 (25.1%) 168 (23.8%)

Risk

High SVI 168 (3.0%) 144 (2.9%) 24 (3.4%) 047

Medical risk score

3,409 (60.2%) 3,007 (60.7%) 402 (57.0%) 001
1,378 (24.4%) 1,213 (24.5%) 165 (23.4%)
564 (10.0%) 483 (9.7%) 81 (11.5%)
219 (3.9%) 178 (3.6%) 41 (5.8%)
66 (12%) 58 (1.2%) 8 (1.1%)
18 (0.3%) 11 (0.2%) 7 (1.0%)
6 5 (0.1%) 4(0.1%) 1(0.1%)

Mental health conditions 1,880 (33.2%) 1,520 (30.7%) 360 (51.1%) <0001
Anxiety 1,320 (23.3%) 1,051 (21.2%) 269 (38.2%) <0001
Depression 724 (12.8%) 567 (11.4%) 157 (223%) <0001
Perinatal mood disorder 118 (2.1%) 75 (1.5%) 43 (6.1%) <0.001
Pregnancy-related anxiety 682 (12.1%) 547 (11.0%) 135 (19.1%) <0001

Support Interests

Emotional health 4,022 (71.1%) 3,435 (69.3%) | 587 (83.3%) <0.001

Trimester Enrolled
1st Trimester 1,552 (27.4%) 1,296 (26.2%) 256 (36.3%) <0001
2nd Trimester 2,449 (43.3%) 2,127 (42.9%) 322 (45.7%)
3rd Trimester 1,658 (29.3%) 1,531 (30.9%) 127 (18.0%)

Educational Content

Articles read*

Q1: [08] 1,456 (25.7%) 1,344 (27.1%) 112 (15.9%) <0001
Q2 (822) 1,376 (243%) 1,230 (24.8%) 146 (20.7%)
Q3: (2250] 1,446 (25.6%) 1241 (25.1%) 205 (29.1%)
Q4 (50423 1381 (244%) 1,139 (23.0%) 242 (34.3%)
Read at least one mental health article 521 (9.2%) 400 (8.1%) 121 (17.2%) <0001
Class recordings watched*
QL0 2,827 (50.0%) 2,540 (513%) 287 (40.7%) <0001
Q2 (1] 809 (14.3%) 694 (14.0%) 115 (16.3%)
Q3 (13] 772 (13.6%) 652 (13.2%) 120 (17.0%)
Q4: (3,103] 1,251 (22.1%) 1,068 (21.6%) 183 (26.0%)

Virtual classes attended” 017
QUQ2: 0 3,099 (54.8%) 2,722 (549%) 377 (53.5%)

Q3 (02 1322 (234%) 1,167 (23.6%) 155 (22.0%)
Q4 (222] 1,238 (21.9%) 1,065 (21.5%) 173 (24.5%)

Care Coordination

Messages sent to Care Advocate® <0.001
Q10 2,265 (40.0%) 2,083 (42.0%) 182 (25.8%)

Q2 (0] 770 (13.6%) 682 (13.8%) 88 (125%)
Q3 (15] 1,363 (24.1%) 1,179 (23.8%) 184 (26.1%)
Q4: (5.96] 1,261 (223%) 1,010 (20.4%) 251 (35.6%)

At least one CA appointment 3,864 (68.3%) 3,310 (66.8%) 554 (78.6%) <0001

Provider Services

Messages sent to providers* <0.001
1Q2: 0 3,522 (62.2%) 3,231 (65.2%) 291 (41.3%)

Q3:(02] 871 (15.4%) 748 (15.1%) 123 (17.4%)

Q4: (2376] 1,266 (22.4%) 975 (19.7%) 291 (41.3%)
Any message sent to a mental health provider 251 (4.4%) 122 (25%) 129 (18.3%) <0001
Total virtual provider appointments attended* <0001

2,655 (46.9%) 2,472 (499%) 183 (26.0%)

947 (16.7%) 842 (17.0%) 105 (14.9%)

990 (17.5%) 857 (17.3%) 133 (18.9%)

1,067 (189%) 783 (15.8%) 284 (40.3%)

At least one appointment with: - - -

Any provider 3,004 (53.1%) 2,482 (50.1%) 522 (74.0%) <0001

OB/GYN providers 1114 (19.7%) 892 (18.0%) 222 (31.5%) <0001

Mental health providers 513 (9.1%) 247 (5.0%) 266 (37.7%) <0001

Midwifes 276 (4.9%) 223 (4.5%) 53 (7.5%) <0.001

Doulas 1291 (228%) 1,042 (21.0%) 249 (35.3%) <0001
and Support

Maven helped me understand warning signs during pregnancy” 3211 (56.7%) 2,695 (544%) 516 (73.2%) <0001

Maven helped me learn medically accurate information about pregnancy and/or 2,774 (49.0%) 2,375 (47.9%) 399 (56.6%) <0001

On a scale of 1-5, how would you rate the support you received from Maven on your <0001

pregnancy journey?

1,471 (26.0%) 1,413 (28.5%) 58 (8.2%)
2,319 (41.0%) 2,037 (41.1%) 282 (40.0%)
1,869 (33.0%) 1,504 (30.4%) 365 (51.8%)






