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Abstract

Purpose of Review—Racial/ethnic minority and socioeconomically disadvantaged individuals
experience greater postpartum weight retention, which has been linked to the development of
cardiovascular disease. This article reviews recent literature on behavioral interventions targeting
postpartum weight retention in these populations.

Recent Findings—Seven randomized controlled trials published since 2010 were selected
for this review. Four were successful in reducing or preventing postpartum weight retention.
Recruitment primarily occurred in low-income urban areas. All interventions reported using the
Social Cognitive Theory and targeted mostly individual-level behavior change focused on diet
and physical activity. Four were technology-based, and most implemented strategies to increase
cultural relevance of the intervention.

Summary—Opportunities for future interventions include expand target population to enroll
individuals starting in pregnancy and address rural populations; incorporate empirically tested
retention strategies; increase focus on psychosocial factors, particularly chronic stress; utilize
multilevel approaches; continue to leverage technology; and maximize efforts to increase cultural
relevancy.
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INTRODUCTION

Pregnancy is a pivotal event in an individual’s life with critical implications for life-long
cardiometabolic health. To support a growing fetus, an individual’s metabolism, blood
composition, and vasculature adapt, in addition to gaining body weight during the 9-month
period [1]. However, these factors may contribute to the increased risk for cardiovascular
disease (CVD) [1]. Of particular concern is the postpartum retention of weight gained
during pregnancy. A year after delivery, 60% of individuals who have given birth experience
postpartum weight retention and many gain additional weight [2, 3]. When return to pre-
pregnancy weight is not achieved after delivery, individuals face greater risk for obesity and
the development of chronic diseases, including CVVD [4-7]. Taken together, these findings
highlight the importance of identifying and implementing strategies that reduce or prevent
postpartum weight retention.

Intervening to prevent and reduce postpartum weight retention, particularly if applied

to high-risk populations, is a necessary public health strategy that could mitigate CVD
incidence. Underserved groups are at greater risk for retaining and gaining weight
postpartum than those with social advantages [3]. Paralleling this, they are also at an
increased risk of developing and dying from CVD [8]. This is in part due to higher
incidence of high blood pressure, diabetes, and obesity in these populations [9-11]. Such
factors also put a pregnant individual at a greater risk for excessive gestational weight

gain during pregnancy, which is strongly associated with postpartum weight retention after
delivery [12-14]. Indeed, epidemiologic investigations have found that minority and low-
income individuals are at greater risk for excessive gestational weight gain, and as a result,
inadequate postpartum weight loss is prevalent in these populations [3, 15].

Behavior and lifestyle change interventions show great promise for preventing and reducing
postpartum weight retention, though very little work has focused solely on underserved
populations [16, 17]. Interventions for general populations may not fully capture the
different needs, barriers, motivators, and cultural considerations that racial and ethnic
minorities and those from socioeconomically disadvantaged background possess. This
review serves to provide a high-level narrative of the research landscape in this area. Thus,
the purpose of this article is to present a literature review on behavioral interventions

on postpartum weight retention specifically targeted towards low-income and racial or
ethnic minority populations, and to provide recommendations for future work to continue
advancing the cardiovascular health of underserved groups.

METHODOLOGY

A review of recent published literature was conducted to identify relevant behavioral
interventions. Electronic databases including PubMed and Google Scholar were searched
for intervention studies based on the following keywords: “low-income,” “postpartum,”
“postpartum weight,” “postpartum health interventions,” and “minority.” Criteria for
inclusion included interventions that 1) specifically targeted low-income and/or racial/ethnic
minority individuals; 2) were a randomized controlled trial (RCT) with a primary outcome
of reducing or preventing postpartum weight retention using an intention to treat (ITT)
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protocol; 3) reported weight change results; and 4) were published after 2010. These
criteria were chosen to facilitate comparisons and identify successful features across

recent interventions. Data extracted for each study included study design and objectives;
characteristics at baseline, behavior change theories, description of trial groups, behaviors
targeted, socioecological model level targeted, primary outcomes, trial retention, and any
strategies used to increase cultural relevancy on the interventions. These data are presented
in Table 1 and highlights are presented below. Findings were further organized into themes,
emphasizing opportunities for future research in this area, and summarized in Figure 1.

HIGHLIGHTS OF FINDINGS

Target Populations

Seven behavioral intervention studies were identified that met inclusion criteria (Table 1).
There was overlap between studies that targeted low-income individuals and those that
targeted individuals from racial/ethnic minority backgrounds. Three studies had specific
inclusion criteria based on race or ethnicity, two specifically for African American/Black
mothers [18] and another for Hispanic mothers [19]. Four other studies targeted individuals
from low-income backgrounds; most of these recruited a large proportion of racial/ethnic
minorities, and from urban settings [20-23]. Recruitment often occurred through the Special
Supplemental Nutrition Program for Women, Infants and Children (WIC) [21-23]. One
study utilized the Parents as Teachers (PAT) program for participant recruitment and study
intervention. PAT is a home visiting model that promotes the optimal early development,
learning, and health of children by partnering with federally funded programs for low-
income communities [18].

Postpartum Weight Retention Outcomes and Trial Retention

Four of the interventions identified in this review were successful in significantly reducing
or preventing postpartum weight retention: Fit Moms/Mamaés Activas conducted by Phelan
et.al. [22]; Healthy4Baby conducted by Herring et. al. [20]; Herring and colleagues’
secondary trial which this review will refer to as “adapted Healthy4Baby” [24] and
PAT+Lifestyle conducted by Haire-Joshu et. al., which was conducted as part of the
Lifestyle Interventions for Expectant Moms (LIFE-Moms) consortium [18]. Of these, the
Fit Moms/Mamas Activas and PAT+Lifestyle trials were appropriately powered to detect
significant differences [18, 22]. The Fit Moms/Mamas Activas trial found significant weight
loss as compared to the usual care group (2.3 kg weight difference between groups), while
the PAT+Lifestyle trial was able to significantly prevent weight gain in their intervention
group (3.2 kg weight difference between groups). Both trials achieved this by 12 months
postpartum. The Healthy4Baby and adapted Healthy4Baby trials, both pilot RCTs not
reported to be powered, also reported significant outcomes. Healthy4Baby found significant
weight loss in the intervention group (3.5 kg weight difference), immediately after the
14-week intervention [20]. Adapted Healthy4Baby found a significantly greater percentage
of participants in the intervention group that were at or below their early pregnancy weight
at six months postpartum (56% vs. 29%) [24].
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Behavior Change Strategies Used and Behaviors Targeted

The reporting of behavior change strategies (i.e., the use of theories, models and behavior
change techniques) is essential to understand how an intervention works and, thus, can be
replicated. All trials reported using a behavioral theory, described either in the trial outcomes
paper or formative work. In addition, all used the Social Cognitive Theory, either alone

or in combination with other behavioral theories. Across trials, common behavior change
techniques [25] included goal setting, self-monitoring, and feedback on both behaviors (e.g.,
dietary intake) and the outcome of behaviors (i.e., weight). All seven interventions in this
review targeted diet and physical activity behaviors. Six trials targeted additional behaviors,
including stress (3 trials), sleep (4 trials), and breastfeeding (1 trial).

OPPORTUNITIES AND RECOMMENDATIONS FOR FUTURE WORK
Opportunity #1: Expand and Retain Target Populations

This review found that four studies initiated intervention during the postpartum period
[20-23] while three began during pregnancy and extended to the postpartum period [18,

19, 24]. Postpartum weight retention is influenced by gestational weight gain [26] and pre-
pregnancy body mass index (BMI), with over 60% of individuals having a pre-pregnancy
BMI in the overweight or obese range [27, 28]. For those individuals with pre-existing
CVD, obesity increases the risk of maternal cardiovascular complications [29]. Taking this
evidence together, behavioral interventions may be more efficacious if initiated prenatally or
at the start of pregnancy, rather than postpartum, especially for those with existing CVD [30,
31]. Additionally, pregnant individuals may have increased awareness of healthy behaviors
to support the growing fetus, while also having increased access to healthcare providers and
health insurance. These factors lend themselves to create an opportune moment to intervene
and promote long-lasting lifestyle changes [32].

This review found no interventions conducted in the rural United States (U.S.). Rural areas
in the U.S. have limited access to healthcare services during pregnancy and childbirth and
have higher rates of maternal morbidity and mortality, putting them under the umbrella of
underserved populations [33]. Research comparing postpartum weight retention and its risk
factors in rural vs. urban populations is scarce. One study conducted in rural Pennsylvania
found that 74% of pregnant individuals gained above recommended amounts [34]. Given
that gestational weight gain is a strong predictor of postpartum weight retention [12-14],
conducting behavioral interventions in rural areas may prove to be an effective strategy to
improve postpartum health, though considerably more research is needed to understand rural
postpartum weight retention trends and outcomes.

Trial retention for studies found in this review ranged from 56-100%. Successful retention
and engagement of participants is known to be one of the most challenging issues when
conducting RCTs [35]. Inadequate participant retention affects the ability to draw conclusive
results therefore it is vital to ensure that strategies are implemented early to preemptively
maximize retention. From the studies found in this review, the Mothers in Motion trial had
the largest sample size (N=569), yet also had the lowest (56.2%) and differential retention
(53.2% intervention vs 62.6% control) across trial arms [21]. The authors state that one
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reason for trial inefficacy may have been related to the mismatch of recruitment messaging
and the expectations of the target population. One way to address this in future studies
might be the use of the Methods-Motivational Interviewing Approach, which was found to
be successful in improving retention rates [36]. In this approach, participants to have the
opportunity to understand if the trial is a good fit for them, be fully informed of what they
can expect from the trial and know what the trial expects from them. Such strategies may
further increase the perceived trustworthiness of researchers who seek to engage members
of historically disadvantaged communities. In addition to application of this strategy, more
research is needed to empirically test retention strategies in underserved populations.

Opportunity #2: Increase Focus on Psychosocial Factors

Weight-related interventions primarily rely on diet and/or physical activity to create a
negative energy balance and ultimately produce weight loss, and these strategies should

be part of postpartum weight retention interventions [37]. However, other factors that tend to
change during the postpartum period, like stress, sleep, and depression, may also play a role
in energy balance and subsequent weight loss.

Particularly important to highlight in this target population is stress. Stress has been
hypothesized to be an explanatory factor for disparities in health, related to the varied
exposure to acute and chronic stressors experienced by racial/ethnic minorities and low-
income individuals [38, 39]. Compared to advantaged populations (i.e., white and higher
income individuals), underserved populations may experience higher stress related to
discrimination, poverty, poor housing and crime, fostering fewer opportunities to engage

in healthy behaviors [40]. Acute and chronic stress have also been linked to increased weight
and obesity, potentially mediated by increases in hormonal cortisol levels, and to CVD

[41, 42]. While some studies found in this review addressed stress, the focus tended to

be on everyday stressors. For example, the Mothers in Motion trial addressed hassles such
as “handling large laundry piles” and “not being a perfect mom,” with little attention to
significant parenting stress and interpersonal conflict [21]. No studies found in this review
addressed chronic and established stressors such as negative thoughts, relationship stress,
stress from financial insecurity or food insecurity, or handling discrimination, all of which
have implications for health and engaging in healthy lifestyle behaviors. Future intervention
work could consider a greater emphasis on targeting these social determinants of health and
helping individuals manage chronic stressors.

Opportunity #3: Use Multilevel Approaches to Maximize Public Health Impact

The socioecological model has been successfully applied in obesity prevention efforts [43].
The effectiveness of targeting multiple spheres of influence within this model for maximum
public health impact have been documented [44]. Findings from this literature review in the
postpartum health field demonstrate that current research focuses primarily on individual
behavior change. The majority of these trials aimed to change the diet and physical

activity behaviors of pregnant or postpartum individuals through increasing knowledge,
self-efficacy, using motivational interviewing, or other individual level behavioral strategies.
Some interventions used interpersonal strategies such as providing peer support [21], and
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one intervention explicitly reported efforts to change the individual’s home environment to
be supportive of behavior change [18].

While individual-level interventions are important for facilitating behavior change, there

is a clear need for more postpartum weight retention interventions that expand into the
larger environmental levels, with a focus on macro-environments (e.g., built environments),
policy and systems change [45]. Multilevel approaches—behavioral interventions that target
individual factors such as diet and exercise, while also addressing the broader environment
—may be essential for sustainable, positive outcomes [45]. However, interventions that act
on multiple levels are challenging to develop, implement, and eventually scale-up. One
potential solution to this is to engage in participatory based research methods for the co-
creation of behavioral interventions for postpartum weight retention. This includes engaging
with the organizations (e.g., WIC), policy makers, and individuals the intervention will
target, and inviting them to be equal or greater partners in the decision-making processes
for intervention development and delivery. For example, the efficacious PAT+Lifestyle trial
was developed in partnership with the established organization (PAT), to ensure that the
intervention was consistent with the organizational mission, format, practice, and funding
requirements [18]. Attention to community resources and strengths and obtaining their
buy-in can maximize not only effectiveness but sustainability, particularly in communities
that have been marginalized and are socially disadvantaged [46].

Opportunity #4: Leverage Advantages of Technology

Out of the seven trials found for this review, four were technology-based [20, 22-24]. Three
of these, the Healthy4Baby trials and Fit Moms/Mamas Activas trials, were efficacious [20,
22, 24]. Using technology in behavioral interventions provides many benefits that should
continue to be leveraged in future work.

Unlike in-person interventions that may only make contact with individuals periodically,
technology-based intervention content can be delivered with relative ease, and data from
behavior change related metrics (including engagement) can be collected in real-time.

For example, in the successful Healthy4Baby and Fit Moms/Mamés Activas trials, text
messaging was leveraged to track behaviors quickly and provide motivation, support,

and feedback. Using text messaging as part of behavioral interventions is a cost-effective
and scalable strategy [20, 22]. When working with organizations that serve primarily low-
income and/or minority ethnic groups, such as WIC, their existing technology infrastructure
could be leveraged to deliver intervention content.

Technology-based interventions may particularly be useful for underserved populations.

A PEW report of mobile phone usage has found that minorities and low-income

households have a high use of mobile phones and are more likely to rely solely on their
phones for internet access [47]. Additionally, for populations with barriers to attending
in-person programming (e.g., due to transportation, childcare issues, varied work schedules),
technology can be an effective way to meet them where they are.

Technology provides ways to incorporate multiple behavior change techniques, theories,
and avenues for content delivery. For example, in the E-Moms trial, the mobile application
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used to deliver the intervention applied Social Cognitive Theory (e.g., reinforcing behavior
change, fostering personal agency, promoting clear outcome expectations, and goal setting)
as well as learning theory, Theory of Planned Behavior, and Theory of Reasoned Action
(e.g., clearly defining behavioral goals, promoting self-efficacy, and promoting the use of
objective data to regulate behavior) [23]. Similarly, the successful Fit Moms/Mamas Activas
trial was grounded in Social Cognitive Theory targeting constructs such as self-efficacy,
goal-setting and self-regulation [22]. This intervention included a website with weekly
lessons, web diary, instructional videos, computerized feedback, text messages, and monthly
face to face groups at WIC clinics. Of note, a disadvantage to this complex approach

is that it provides little clarity about which specific intervention components may be
producing the intended effect and which, if any, are lessening it. Research frameworks

like the Multiphase Optimization Strategy (MOST) provide an alternative way of building
theory-driven, technology-based interventions: individual intervention components can be
tested systematically and once identified as efficacious, can be assembled into future multi-
component interventions [48].

While research to improve postpartum weight retention in underserved population is
signaling that technology-based interventions can be effectively implemented [20, 22,

24], it is important to note that these advantages exist alongside several population

specific, technology-related challenges. Behavioral researchers need to ensure not only that
participants have access to the required technology, but that they have reliable and constant
access to that device and internet service (e.g., individuals are not canceling services or
changing phone numbers). While large strides have been made in closing the “digital
divide” (i.e., the division between people who have and do not have access to and use of
technology), there remains inequity in underserved populations who do not have access to
internet (e.g., rural areas), ownership of technological devices (e.g., smartphones, wearable
activity trackers), and skills to interact with technology, also referred to as digital health
literacy [49, 50]. Additionally, designing and implementing technology-based interventions
may be quite complex. Therefore, communities and researchers would be required to
partner with technological companies or already possess the level of expertise needed for
technological behavioral interventions [51]. These factors are important considerations for
future work.

Opportunity #5: Increase Cultural Relevance

Creating culturally relevant interventions is essential to meet the needs of diverse
populations. Reviews of nutrition and exercise-based interventions have found tailoring
interventions to be a promising strategy that meet the needs of the target population [52, 53].
Strategies to increase cultural relevance include conducting formative work, co-creation of
intervention content with community members, conducting feasibility and usability testing,
and providing the intervention in appropriate languages. Most studies included in the present
narrative review implemented approaches to increase cultural relevancy. For example, both
the efficacious PAT+Lifestyle and Healthy4Baby trials conducted formative work with their
target population to understand motivators, facilitators, and barriers to health behaviors that
were targeted in the intervention [18, 20]. In addition, the PAT+Lifestyle trial engaged in co-
creation of the intervention with community partners. Although not efficacious, the Mothers
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in Motion trial utilized two advisory groups, a community and a peer advisory group, to help
inform, modify, and implement their intervention [21]. While the E-moms trial provided a
strong theoretical rationale, strategies or preliminary work to increase cultural relevance to
the WIC population were not reported [23].

High-quality trials investigating behavioral interventions to mitigate postpartum weight
retention should be a priority for improving cardiometabolic health in underserved
populations. Recommendations for future work include expanding target populations to
encompass individuals from pregnancy through postpartum and incorporating empirically
tested strategies for greater trial retention. Behavioral intervention research is also needed

in rural areas. Furthermore, interventions are needed that target psychosocial factors and
intervene on multiple levels, including the environment, policies, and systemic change to
facilitate health behaviors. Interventions should continue to leverage technology to reach
underserved populations with theory-driven content and strive to increase cultural relevancy.
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a * Behavioral interventions may be more efficacious if initiated prenatally or at the start of pregnancy, rather than
E Ol:lporéumty #1 < postpartum, especially for those with existing CVD
Zpancan ul rqtam targ * More research is needed in rural areas
populations « Consider innovative strategies to improve retention rates (e.g., Methods-Motivational Interviewing Approach)
Opportunity #2

« Behavioral interventions are needed that address chronic and established stressors such as negative thoughts,

Increase focus on psychosomal relationship stress, stress from financial insecurity or food insecurity, and discrimination

factors

Opportunity #3
Use multilevel approaches to
maximize public health impact

« Behavioral interventions are needed that focus on macro-envirc (e.g., built envirc ), policy, and
systems change

« Content can be delivered with relative ease, and data from behavior change metrics can be collected in real-time.

Opportunity #4 * Ov barriers to ding in-person ing (e.g., due to transportation, childcare issues, varied work
Leverage advantages of schedules)
technology * Provides ways to incorporate multiple behavior change techniques, theories, and avenues for content delivery
* Needs to be thoughtfully weighed against the disad ges (e.g., ider access, cost, lexity, and technical skills)
Opportunity #5 « Strategies to increase cultural relevance include conducting formative work, co-creation of intervention content
Increase cultural relevance with community members, conducting feasibility and usability testing, and providing the intervention in
appropriate languages
Figure 1.

Opportunities for future research for behavioral interventions targeting postpartum weight
retention in underserved populations
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