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Women in midlife experience health risks that could be mitigated by regular physical activity and reduced sedentary time, but this population rarely achieves physical activity levels that would protect their health. As a result, many behavioral interventions are designed to promote physical activity in this population, which are purportedly guided by theoretical models of health behavior (change) and activate an associated set of behavior change techniques (BCTs). The efficacy and effectiveness of these interventions appear to be limited, however, raising questions about their design and adaptation for women in midlife. Several aspects of these interventions are currently unclear. Specifically, which women they target (i.e., how “midlife” and “sedentary” or “inactive” are defined), which theoretical models or behavior BCTs are used, and how BCTs are activated in such interventions. A synthesis of this information would be useful as an initial step toward improving physical activity interventions for this at-risk group, and thus, represented the goal of the present scoping review. Eligibility required publication in a peer-reviewed journal in English between 2000 and 2021, inclusion of only women in midlife who did not have any medical or other restrictions on their physical activity (e.g., cancer diagnosis), and free-living physical activity or sedentary behavior as the target outcome (with associated assessment). Of the 4,410 initial results, 51 articles met inclusion criteria, and these described 36 unique interventions. More than half of the articles (59%) named an underlying theoretical model and interventions included an average of 3.76 identifiable BCTs (range 1–11). However, descriptions of many interventions were limited and did not provide enough detail to determine whether or how specific BCTs were activated. Interventions also used a wide range of inclusion criteria for age range and starting activity level, which has implications for targeting/tailoring and effectiveness, and many interventions focused on marginalized populations (e.g., women from racial/ethnic minority backgrounds, those un- or under-insured). The present review identifies some strengths and highlights important limitations of existing literature, as well as key opportunities for advancing the design and potential utility of physical activity interventions for women in midlife.

Systematic review registration: https://osf.io/g8tuc.

KEYWORDS
  women's health, midlife, physical activity, behavior change techniques (BCTs), behavioral intervention


Introduction

Physical inactivity is a key contributor to the development of cardiovascular disease (CVD; Blair, 2009), which remains the leading cause of death worldwide. The arrival of menopause in midlife confers additional CVD risk for women (Matthews et al., 2009; Karvinen et al., 2019); this change coincides with a decrease in physical activity, which widens the gender disparity in physical activity engagement that favors men throughout the lifespan (Caspersen et al., 2000; Troiano et al., 2008). Consequently, women experience increased CVD risk during midlife, and physical activity is a key method for reducing the development and progression of CVD in this population. Among women, physical activity is protective against specific CVD risk conditions such as metabolic syndrome, type 2 diabetes, stroke, and coronary heart disease (Hu et al., 2000; Gill and Cooper, 2008; Lin et al., 2015) and also protects against cancer and osteopenia (Lynch et al., 2011; Moore et al., 2016; Watson et al., 2018).

A common approach to promoting physical activity is to deliver a behavioral intervention. This umbrella term is used to describe programs that employ individual or group discussions with a skilled facilitator to increase psychological skills that support physical activity engagement in daily life (e.g., using behavioral, cognitive, emotional, or social approaches). These interventions are delivered face-to-face, remotely (e.g., via phone), or using multiple modalities. Many researchers and clinicians suggest that women in midlife would benefit from behavioral interventions that are intentionally tailored to their unique needs. For example, in addition to the eventual onset of menopause and other physical changes, women in this developmental period experience changes in their caregiving and work demands, financial stability, and social networks that can affect their physical activity (Im et al., 2010). As a result, many physical activity interventions ostensibly address these needs and recruit and enroll only this population.

Yet, there appears to be no single definition of “midlife,” as experts acknowledge disagreement about the boundaries this period (Infurna et al., 2020). It may include any range between the ages of 30 and 69 years, and researchers may define “midlife” in a number of ways. Some studies appear to focus even more narrowly on subgroups of women in midlife, such as those from a particular racial or socioeconomic background (e.g., Koniak-Griffin et al., 2015). Despite their frequent participation in behavioral physical activity intervention trials open to adults (Waters et al., 2011; Cooke and Jones, 2017) and the preponderance of interventions that are described as tailored for their needs, however, women in midlife consistently show low physical activity engagement (Lee and Ory, 2013; National Center for Health Statistics, 2019). The characteristics of physical activity behavior change interventions that purportedly are tailored for this population warrant further investigation, to shed light on this discrepancy.


Behavior change techniques in health behavior interventions

Behavioral or psychological theories are often used to guide the development of interventions to promote physical activity and other health behaviors. These theories suggest that specific experiences or constructs (e.g., motivation to engage in physical activity) are facilitators of or barriers to physical activity behavior; interventions then are designed to increase facilitating factors and decrease barriers by harnessing specific mechanisms of action associated with behavior change. The methods by which behavior change mechanisms are activated in interventions are called behavior change techniques, or BCTs (Abraham and Michie, 2008; Michie et al., 2011, 2013).

Notably, whereas BCTs provide insight regarding how interventions may promote adaptive health-related outcomes, theories provide a framework for understanding why health behaviors change post-treatment. For example, Social Cognitive Theory, which has commonly been used to guide physical activity promotion interventions among women (Perez et al., 2010; Jenkins et al., 2017; Flannery et al., 2019; Joseph et al., 2019), posits that learning and subsequent behavior change occurs as a function of reciprocal and dynamic interactions between individuals, their behavior, and their sociocultural environments (Bandura, 1998). A key component of this theory is that self-efficacy for changing physical activity (i.e., appraisal of one's own ability to make changes in this domain; Bandura, 1982) represents a powerful proximal determinant of behavior change. Consequently, interventions that are informed by this perspective frequently implement BCTs such as modeling the targeted behavior and reflecting on past successes. These BCTs are expected to account for the intrapersonal and contextual factors that are theorized to promote positive health outcomes (Gilinsky et al., 2015; Jenkins et al., 2017; Flannery et al., 2019) – specifically, increasing self-efficacy for engaging in physical activity as a mechanism to promote physical activity behavior change.

Although such theories frequently are used to inform the development of physical activity interventions and the selection of BCTs to be implemented, there is a considerable lack of consistency in the design and implementation of these treatments (Prestwich et al., 2014; Silva et al., 2014), as published descriptions of intervention trials do not always describe the specific features that activate BCTs. For example, several intervention descriptions indicate that participants self-monitor their physical activity behavior, but do not indicate how participants were taught to do this (e.g., using what methods, how often, and how any feedback offered should be used to inform physical activity decisions). Similarly, content often is delivered in groups “to facilitate social support,” but descriptions do not provide details about how the group was used to activate social support (e.g., the content of discussions, specific activities, communication between group meetings). In interventions that are described as tailored for populations such as women in midlife, additional information about the BCTs included and the intervention features that engage them would help to synthesize existing knowledge and suggest next steps for more effective physical activity promotion in these groups.



Aims of the present review

Reviews and meta-analyses that have examined physical activity interventions among women have generally focused on intervention effectiveness (Perez et al., 2010; Jenkins et al., 2017; Flannery et al., 2019; Joseph et al., 2019), included women in a variety of developmental periods (e.g., only young and/or older adulthood, any age 18 or older; Perez et al., 2010; Anderson et al., 2014; Jenkins et al., 2017; Sherifali et al., 2017; Flannery et al., 2019; Joseph et al., 2019), or targeted women with specific experiences (e.g., pregnant or postpartum women; Gilinsky et al., 2015; Sherifali et al., 2017; Flannery et al., 2019). No existing review has focused on physical activity interventions that are described as tailored to the needs of women in midlife, the BCTs that are included in physical activity interventions for this group, or the theoretical rationale(s) guiding BCT selection.

To provide information specific to the design and content of physical activity interventions among women in midlife, the aims of the present review were to identify the definitions of midlife, the behavior change theories and associated BCTs that have been included in the design of physical activity programs for women in this age range, and any available details about their implementation. As an initial attempt to summarize this literature using broad research questions about intervention targets, we selected a scoping review approach, rather than a typical systematic review (which focuses on questions of intervention efficacy/effectiveness). Results may serve as an important initial step toward improving the understanding of how and why this population generally experiences modest outcomes following physical activity interventions and, in turn, guide recommendations to enhance intervention development.




Methods

This review followed the initial guidelines delineated by Arksey and O'Malley (2005) and the recent PRISMA Extension for Scoping Reviews (PRISMA-ScR; Tricco et al., 2018). Research questions and methods were registered with the Open Science Framework prior to data extraction (https://osf.io/g8tuc). The original procedure indicated that articles published by September 30, 2020 would be included; the search was updated in July 2021 to include all eligible articles published by June 30, 2021.


Research questions

For the present review, the following research questions were explored:

1) Which women have been the focus of physical activity programs designed for women in midlife?

2) Which theories have guided the design of physical activity programs designed for women in midlife?

3. Which behavior change techniques are used in physical activity programs designed for women in midlife?

4) How are these behavior change techniques implemented in physical activity programs designed for women in midlife?



Article identification

Articles that met the following criteria were included in the present review: (1) available in English, (2) published between January 1, 2000 and June 30, 2021, (3) published in a peer-reviewed journal, (4) described the outcomes of a behavioral intervention to promote free-living physical activity or exercise, or reduce free-living sedentary time, (5) a primary behavioral target and outcome was either self-reported or objectively assessed physical activity, exercise, or sedentary time, (6) the target population was women in midlife, and (7) the target population did not pose any physical activity restrictions or guidelines (e.g., cancer, high risk of falling, etc.). Articles were excluded from the review if they failed to meet these criteria; if the intervention aimed to improve immediate physiological outcomes (walking/running speed, gait, VO2 max), rather than to promote free-living physical activity/exercise or reduce free-living sedentary time; or if physical activity, exercise, or sedentary time outcomes were not measured with quantitative metrics.

We elected to include only studies published since 2000 to ensure that conclusions reflect the recent state of the literature in this area, which include increasing appreciation for the unique physical activity needs of women in midlife (Im et al., 2010) and various delivery modes that were not commonly used before 2000 (e.g., web-supported remote delivery; Arigo et al., 2019). To provide the most comprehensive overview of physical activity intervention techniques for women in midlife, we also elected to include interventions that focused on physical activity as one primary component of an intervention, but included other targets (e.g., weight loss, dietary change, stress management). We detected no meaningful differences in the use of BCTs between interventions focused exclusively on physical activity and those that had other target health outcomes. Consequently, all studies included in this review are considered together.

The authors searched for relevant articles on PsycInfo, PubMed, Web of Science, and CINAHL databases using the search terms “women,” “woman,” “female,” “midlife,” “middle age,” “middle adulthood,” “physical activity,” “exercise,” “sedentary behavior,” “active living,” “aerobic exercise,” “intervention,” “treatment,” “behavioral,” or “NOT cancer.” A total of 4,410 articles were returned from this search. After removal of 568 duplicates, 3,842 articles remained. Each article was evaluated by one author for this initial stage, to determine whether it met inclusion criteria based on screening the title and abstract. A total of 3,563 articles were excluded, leaving 264 articles for full text screening by six of the authors (KR, KP, LT, MCA, DJ, and MB). Two of these authors screened the full text of each article to ensure inter-rater agreement, and discrepancies were resolved by consensus with the first author (DA). During the full text screening, 213 articles were removed and 51 remained for the final stage of data extraction (see Figure 1).
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FIGURE 1
 PRISMA flowchart of selection, sorting, and data extraction.




Data extraction

Data from the final set of 51 included articles were extracted by the authors. The following characteristics were extracted from each of the included articles: author(s) and year, journal published, sample size, sample characteristics, and definition of midlife (operationalized by inclusion criteria). Also extracted were data pertaining to the format and modality of intervention delivery, whether there was a control or comparison condition, and the reported theoretical grounding (if included).

Finally, BCTs and intervention features that were described as activating BCTs were extracted. An initial set of BCTs were selected for extraction based on the authors' familiarity with physical activity intervention research (specific to women in midlife and more broadly; Arigo, 2015; Butryn et al., 2016; Arigo et al., 2020a,b). These BCTs included the following [with Michie et al. (2013) associated numeric codes]: goal setting (proximal behavior [1.1] and/or distal outcome [1.3]), self-monitoring (proximal behavior [2.3] and/or distal outcome [2.4]), providing feedback (2.2), problem-solving and/or planning (1.4 and 1.2, respectively), social support (3.1–3.3), social comparison (6.2), and behavioral modeling (6.1). Additional BCTs described or alluded to in each article were also extracted, to provide a comprehensive overview of work in this area. These additional BCTs are grounded in behavioral and cognitive intervention traditions (e.g., stimulus control [12.3], reframing [13.2]). Each reviewer coded an average of 16 articles, with two reviewers per article. Comparisons between the two reviewers' coding of data extracted showed 80% agreement; discrepancies between reviewers were identified by DA and were resolved by a third coder.




Results

The 51 articles included for review described 38 distinct physical activity interventions for women in midlife; 13 of these articles (25%) reported on secondary analyses from an existing intervention (see Supplementary material). Across primary and secondary outcome reports, 42 articles (82%) described randomized, controlled trials with comparison conditions, and 9 articles (28%) reported the results of single-arm pilot trials (including pre- to post-intervention change in physical activity and other outcomes). Sizes of samples included in analyses of intervention effects ranged from 18 to 645 women. Approximately equal proportions of articles indicated that the format of intervention delivery was in groups (k = 16, 31%), individual meetings (k =19, 37%), or a mix of both (k = 16, 31%). With respect to delivery modality, approximately half of included articles (k = 29, 57%) described delivery face-to-face/in-person only, and 3 (6%) described remote delivery (i.e., via mail or by telephone call). The remaining articles (k = 19, 37%) indicated delivery using a hybrid method (i.e., combination of face-to-face and remote modalities; see Supplementary material).

Across the articles included, “midlife” was defined in several different ways. This included use of various age ranges between 30 and 69 years old (e.g., 35–54, 40–65, 45–60; 49–69) and menopause status (e.g., postmenopause; see Supplementary material). Less than half (k = 18, 35%) indicated that eligibility required baseline physical activity to be below a certain threshold, and a total of 8 different thresholds were reported (e.g., < 150 mins of moderate-to-vigorous physical activity per week, no regular exercise). The majority of articles (k = 31, 60%) also indicated that they recruited a specific subset of women in midlife, such as those who work in school systems (e.g., Gebretatyos et al., 2020), women with overweight or obesity (e.g., Kuller et al., 2012), or underserved groups (e.g., those below the poverty line; Samuel-Hodge et al., 2009).

Notably, 35% of the included articles (k = 18) indicated that interventions targeted women in midlife with marginalized or multiply marginalized identities. For example, 18% (k = 9) of the included articles noted that their programs recruited women in midlife who were primarily un- or under-insured, or otherwise had low socioeconomic statuses (Keyserling et al., 2008; Samuel-Hodge et al., 2009, 2013; Hayashi et al., 2010; Khare et al., 2012; Scarinci et al., 2014; Agomo et al., 2015; Thomas et al., 2016; Kim et al., 2019). An additional 27% (k = 14) mainly or exclusively included women in midlife who identified with various racial or ethnic minority identities (Fitzgibbon et al., 2005; Gaston et al., 2007; Wilbur et al., 2008, 2016, 2017; Zenk et al., 2009; Sharpe et al., 2010; Khare et al., 2012; Samuel-Hodge et al., 2013; Scarinci et al., 2014; Agomo et al., 2015; Koniak-Griffin et al., 2015; Thomas et al., 2016; Gebretatyos et al., 2020).

Nearly all of these articles (33%, k =17) noted that their respective programs tailored their recruitment strategies and/or interventions to meet the needs of their targeted populations (Fitzgibbon et al., 2005; Gaston et al., 2007; Keyserling et al., 2008; Wilbur et al., 2008, 2016, 2017; Samuel-Hodge et al., 2009, 2013; Zenk et al., 2009; Hayashi et al., 2010; Sharpe et al., 2010; Khare et al., 2012; Scarinci et al., 2014; Agomo et al., 2015; Koniak-Griffin et al., 2015; Thomas et al., 2016; Kim et al., 2019). For example, to meet the needs of women in midlife with low socioeconomic status, many of whom identified as Hispanic (80%) and primarily spoke Spanish, the Be Wise program included intervention materials (e.g., handouts, a participant guide, etc.) that were written at a fourth-grade reading level in both English and Spanish, and included dietary interventions focused on foods that are common in the Hispanic culture and that could be purchased at grocery stores that accepted food stamps (Agomo et al., 2015). Likewise, in an intervention for women in midlife who identified as African American or Black and exhibited overweight or obese BMIs, culturally appropriate recruitment and intervention materials were developed to identify specific media (e.g., television and print materials), locations (e.g., churches), and core cultural values (e.g., promoting community cohesion, family/providing childcare, addressing religion/spiritual needs), to aptly recruit and engage this population (Fitzgibbon et al., 2005).


Theoretical underpinnings

A total of 30 articles (59%) indicated that the intervention described was based on an identifiable theoretical model (see Supplementary material). The development of physical activity promotion interventions included in the present review was guided most often by Social Cognitive Theory (k = 13, 25% of all included articles). For example, one study developed intervention modules with goal setting (BCT codes 1.1 and 1.3) and identification of rewards (many possible BCT codes), in line with this theory's focus on self-efficacy, perceived barriers and motivators, and perceived risks and benefits (Agomo et al., 2015). Five additional papers described self-efficacy as promoted via group discussions, either as an explicit discussion topic (Shirazi et al., 2007; Wilbur et al., 2016; Kim and Kang, 2020) or enhancement by focusing the conversation on participants' successes (BCT code 15.3; Wilbur et al., 2005; Costanzo et al., 2006). Three articles referenced self-efficacy as a topic of take-home workbooks (Napolitano et al., 2006; Ehlers et al., 2015) or videos (Nazari et al., 2020) provided to each participant, and 1 indicated the use of verbal persuasion from intervention facilitators or researchers during face-to-face sessions (BCT code 15.1; Ortí and Donaghy, 2004). Additional articles described self-efficacy as promoted via BCTs such as goal setting (BCT codes 1.1 and 1.3) and social support (from group members and intervention facilitators; BCT codes 3.1–3.3; Anderson et al., 2006) or did not explain how self-efficacy was bolstered by the intervention (Gaston et al., 2007).

Another popular theory used to inform interventions was the Transtheoretical Model (k = 8, 16%). Aligned with this model, one study provided instructional sessions tailored to participants' stage of change, which included educational material, group discussions, and reflections on individuals' perception of susceptibility (BCT code unclear; Shirazi et al., 2007). Other theories used to guide intervention development included Cognitive Behavioral Theory (k = 4, 8% of all included articles); Interaction Model of Client Health Behavior (k = 3, 6%); Person, Extended Family, Neighborhood Model (PEN; k =2, 5%); Self-Efficacy Model (k = 1, 3%); Health Promotion Model (k =1, 3%); Revised Health Belief Model (k =1, 3%); and Social Marketing Framework (k =1, 3%). Multiple studies (k = 8, 16%) were described as integrating more than one theoretical or conceptual model to inform the design of their experimental interventions (see Supplementary material).

In line with several of these theories, 9 articles (17%) reported that interventions focused on increasing motivation for physical activity. Many did not describe the specific BCT intended to increase motivation. For example, five articles indicated that motivation was a topic of discussions in group, individual interactions, or workshops (Fitzgibbon et al., 2005; Zenk et al., 2009; Butryn et al., 2016; Wilbur et al., 2016; Kim and Kang, 2020); 4 articles referenced providing motivational messages outside of live interactions, via mail or email (Sharpe et al., 2010), telephone (Wilbur et al., 2017), text message (Kim et al., 2019), or videotape (Keyserling et al., 2008). None of these articles described or provided examples of the content of motivational messages, though one linked to an external, supplementary resource that did include examples (Sharpe et al., 2010).

Notably, several articles (k = 21, 41%) did not indicate how theories or conceptual models were used to inform either the design of their interventions or the selection of BCTs. Some articles that claimed that an intervention was informed by specific theory appeared to lack sufficient information about how their intervention was informed by that theory (Low et al., 2015) or contained intervention descriptions in separate protocol articles (Napolitano et al., 2006; see Availability of Additional Information, below).



Goal setting (BCT codes 1.1 and 1.3)

Goal setting was reported as included in 49% of the articles meeting the present inclusion criteria (k = 25; see Supplementary material). Approximately half of these articles (k = 13) provided very brief descriptions that “goal setting” served as a topic of discussion during group sessions (Carels et al., 2004; Fitzgibbon et al., 2005; Gaston et al., 2007; Scarinci et al., 2014), individual consultations with study personnel (Anderson et al., 2006; Wilbur et al., 2008; Hayashi et al., 2010; Long et al., 2013; Koniak-Griffin et al., 2015; Low et al., 2015), or via print or web-based study materials (Ortí and Donaghy, 2004; Napolitano et al., 2006; Sharpe et al., 2010), but did not provide specifics on the nature of goal-setting discussions or materials. In contrast, 12 articles provided more specific details on how goal setting was incorporated (Peterson et al., 2005; Costanzo et al., 2006; Keyserling et al., 2008; Samuel-Hodge et al., 2009, 2013; Agomo et al., 2015; Butryn et al., 2016; Wilbur et al., 2016, 2017; McGuire et al., 2019; Nazari et al., 2020; Shariati et al., 2021), and there was considerable variability in how goal setting was implemented across these articles.

For example, 3 articles described helping participants learn how to set specific behavioral goals that had clear parameters (BCT code 1.1). Two involved individual consultations with study personnel who provided support for developing SMART physical activity goals (Specific, Measurable, Achievable, Relevant, and Time-bound; Costanzo et al., 2006; McGuire et al., 2019). The third article indicated that participants were led to set 2–3 physical activity goals by their intervention facilitators during individual sessions, with follow-up and goal re-setting as these sessions progressed (Keyserling et al., 2008). An additional 2 articles used a multi-faceted approach to goal setting, wherein participants were asked to set and reset goals using more than one format or modality. For example, 1 article indicated that goal setting occurred in both group discussions and individual telephone calls with health advisors between group sessions (Keyserling et al., 2008). The other described goal-setting discussions in face-to-face groups as well as via digital group message boards on the Fitbit platform (Butryn et al., 2016).



Self-monitoring (BCT codes 2.3 and 2.4)

Self-monitoring was incorporated in 26 articles (51%), using a variety of methods (see Supplementary material). For example, 19 articles indicated that participants tracked their physical activity behavior (BCT code 2.3) in paper and pencil logs, with data from pedometers (Keyserling et al., 2008; Sharpe et al., 2010; Ribeiro et al., 2014; Conroy et al., 2015; Koniak-Griffin et al., 2015), accelerometers (Carels et al., 2004), physiological data (e.g., heart rate, rate of perceived exertion during physical activity; Ortí and Donaghy, 2004; Asbury et al., 2006), and/or self-reports (e.g., total minutes of physical activity per day; Wilbur et al., 2001, 2005, 2008; Simkin-Silverman et al., 2003; Carels et al., 2004; Anderson et al., 2006; Costanzo et al., 2006; Ludman et al., 2009; Samuel-Hodge et al., 2009, 2013; Zenk et al., 2009; Sharpe et al., 2010; Hollis et al., 2015).

Similarly, 5 articles described logging physical activity behavior (BCT code 2.3) in web-based platforms, based on data from pedometers (Ehlers et al., 2015), physiological measures (e.g., heart rate during physical activity from heart rate monitors; Wilbur et al., 2001, 2005, 2008), or self-reports (Cussler et al., 2008). One article indicated that participants used commercially available wearable sensors (i.e., Fitbit) to self-monitor their physical activity, and their physical activity totals were available in real time via the device and associated web and mobile platforms (Butryn et al., 2016). In other studies (k = 3), data from pedometers (Kim et al., 2019) or accelerometers (Wilbur et al., 2016, 2017) were regularly reported by participants to (automated) telephone response systems for self-monitoring purposes. A final article noted that self-monitoring was discussed in group sessions (Fitzgibbon et al., 2005), without specifying what these discussions entailed or which self-monitoring method was used.



Providing feedback (BCT code 2.2)

Fifteen articles (29%) described interventions that provided participants with feedback on their engagement in physical activity. Most of these included only brief descriptions indicating that feedback was provided by research staff or intervention leaders (k = 9; Simkin-Silverman et al., 2003; Peterson et al., 2005; Wilbur et al., 2005; Shirazi et al., 2007; Keyserling et al., 2008; Samuel-Hodge et al., 2009; Scarinci et al., 2014; Butryn et al., 2016; Mirzaei et al., 2020) and/or web-based automatic response systems (k = 4; Wilbur et al., 2005; Cussler et al., 2008; Ehlers et al., 2015; Butryn et al., 2016). This BCT was described as providing participants with feedback on their current level of physical activity or the extent to which they attained their physical activity goals, without additional detail (including how often participants received feedback).

As exceptions, 4 articles provided more specific information on how and what types of feedback was provided during their interventions. In a print-based physical activity promotion intervention, participants were asked to complete a comprehensive questionnaire at 4 points during the intervention (i.e., at baseline and months 1, 3, and 6; Napolitano et al., 2006). Data from these questionnaires were used to generate individually tailored feedback reports that were mailed to participants, and targeted factors such as self-efficacy, barriers, benefits, social support, and goal setting related to physical activity. In addition, participants in a 4-session intervention were provided with feedback on their physiological responses to a supervised physical activity session (i.e., achieving between 60–85% of their maximal heart rates during physical activity, rate of perceived exertion; Ortí and Donaghy, 2004).

Other articles reported that their interventions provided feedback via both research staff/intervention leaders and use of reports generated from automatic response systems. For example, participants received supportive feedback tailored to their current stage of change for increasing physical activity, compiled from self-monitoring data that participants entered into an automated telephone system and delivered by study personnel (Wilbur et al., 2008). Similarly, phone calls were used to provide feedback from an interventionist regarding step counts that participants reported to an automated telephone system (Wilbur et al., 2016). This feedback incorporated use of motivational interviewing techniques and was only provided after the interventionist and participant discussed the latter's progress in attaining their physical activity goals.



Problem-solving and planning (BCT codes 1.4 and 1.2)

Eleven articles (22%) indicated that problem-solving skills were taught in the intervention (BCT code 1.4); 10 used group or individual discussion time to cover these topics (Wilbur et al., 2001, 2005, 2008; Keyserling et al., 2008; Ludman et al., 2009; Samuel-Hodge et al., 2009; Long et al., 2013; Ribeiro et al., 2014; Koniak-Griffin et al., 2015; Low et al., 2015), whereas 3 used print or emailed materials (alone or in conjunction with discussions; Wilbur et al., 2008; Sharpe et al., 2010; Long et al., 2013). The specific problem-solving skills were not described, with the exception of limited details provided by Scarinci et al. (2014) (i.e., problem-solving “steps” were taught and problem-solving “ability” was evaluated). Similarly, 11 articles referenced the use of planning and/or intention formation with respect to physical activity behavior (BCT code 1.2), using group or individual intervention time to set a weekly schedule for activity (date/time/location; Fitzgibbon et al., 2005; Wilbur et al., 2005; Anderson et al., 2006; Costanzo et al., 2006; Keyserling et al., 2008; Zenk et al., 2009; Agomo et al., 2015; Ehlers et al., 2015; Butryn et al., 2016; McGuire et al., 2019) or being guided through the process with a video (Nazari et al., 2020).



Social support (BCT codes 3.1–3.3)

Social support was reported as an included BCT in 23 studies (45%; see Supplementary material). Of these, 17 studies provided opportunities for or reviewed tips on obtaining support in person or in online group activities. To achieve this, 10 of the articles that referenced social support used group sessions, 3 articles used partner/group walks, and 2 used online community message boards. For example, one article described a focus on participants eliciting social support from family and friends by engaging in role plays during group discussion (Costanzo et al., 2006). Of the articles that described incorporating social support, 10 facilitated support via individual tailored sessions, psychoeducational resources, and materials on eliciting support for participants or their supporters to utilize independently (i.e., e-book, pamphlet, intervention staff feedback). For instance, multiple studies used individual coaching via phone or in-person sessions from study staff tailored to participant needs (e.g., Wilbur et al., 2005; Zenk et al., 2009; Koniak-Griffin et al., 2015). Articles that referenced social support as a BCT were approximately evenly split between those facilitating support from intervention leaders and members (k = 9, 52%), and those providing discussion and tips for participants to elicit support from family and friends (k = 8, 48%). Importantly, several studies claimed to use social support but either did not meet BCT criteria (i.e., “prompting the person to plan how to elicit support from other people to help him/her achieve their target behavior/outcome;” Michie et al., 2011) or provided insufficient detail to discern whether criteria were met, and many descriptions lacked information about how social support was facilitated.



Social comparison (BCT code 6.2)

Only 2 articles (5%) explicitly referenced social comparisons, or self-evaluations relative to others (Festinger, 1954). Peterson et al. (2005) indicated that their intervention was based on an extension of Social Comparison Theory, which identified comparison as underlying the effects of social support (Wills, 1985). However, the BCTs described were distinct aspects of social support (e.g., instrumental vs. emotional support; BCT codes 3.2 and 3.3, respectively), activated via group discussions and workbook activities. In contrast, Butryn et al. (2016) differentiated social comparison processes from those of social support, and engaged comparison as a BCT via data sharing. Specifically, this intervention used wearable physical activity monitors connected to a digital platform and an associated leaderboard, which ranked participants' physical activity behavior (e.g., steps per day) from most to least. All participants had access to this feature, which updated physical activity rankings in real time to facilitate physical activity-based social comparisons. One additional article (Nazari et al., 2020) indicated the use of a video testimonial from a woman in midlife who had lost 17 kg of her weight by increasing physical activity, though this was not specified as intended to activate social comparison processes.



Behavioral modeling (BCT code 6.1)

Thirteen articles (25%) described the use of behavioral modeling as a BCT. Modeling was provided through live demonstrations of activities during group sessions (e.g., Fitzgibbon et al., 2005; Keyserling et al., 2008; Samuel-Hodge et al., 2009, 2013; Koniak-Griffin et al., 2015), via video demonstrations of activities (e.g., Wilbur et al., 2008, 2016; Nazari et al., 2020), or both (e.g., Costanzo et al., 2006). Another approach reported was to have facilitators hand out photographic illustrations of activities during intervention sessions (McGuire et al., 2019). Models were intervention facilitators, peers who were already successful with physical activity, or professionals (e.g., athletes, coaches). Though in many cases, the model was not specified (e.g., Gaston et al., 2007; Wilbur et al., 2017).



Other BCTs: Skills rooted in behavioral and/or cognitive therapy

Additional BCTs described in classic behavioral terms included stimulus control (BCT code 12.3; k = 3; Fitzgibbon et al., 2005; Shirazi et al., 2007; Butryn et al., 2016) and reinforcement/reward management (BCT codes 10.2, 10.3, 10.4, 10.9, and 14.10; k = 4; see Supplementary material; Ortí and Donaghy, 2004; Fitzgibbon et al., 2005; Shirazi et al., 2007; Agomo et al., 2015). These were either topics of intervention discussions or included as content in take-home workbooks. Of note, 4 articles indicated that incentives (BCT code 10.1) were used by program staff to reinforce goal attainment and enhance self-esteem (e.g., Peterson et al., 2005; Agomo et al., 2015). For example, participants in 2 interventions could earn items such as food storage containers, aprons, exercise videos, cookbooks, stick blenders, and pedometers for meeting their weekly physical activity goals (Samuel-Hodge et al., 2009, 2013). Other cognitively oriented BCTs that appeared in intervention descriptions included “self-evaluation” and setting realistic expectations (possible BCT code 15.4; Wilbur et al., 2016), cognitive restructuring (possible BCT code 13.2; Carels et al., 2004), and “cognitive-behavioral strategies” (unspecified; Thomas et al., 2016).



Summary and reported availability of additional information

Across all articles, the average number of identifiable BCTs reported as included in each intervention was 3.76 (SD = 2.51), with a range of 1 to 11. Of note, 20 articles referenced outside sources as containing relevant details about intervention BCTs and their implementation (i.e., sources not included in the present review). Specifically, 10 articles referenced a protocol paper (1 that was under review at the time and appears to be unpublished), 2 referenced a website containing the intervention manual, and 9 referenced a previously published empirical paper that did not meet criteria for inclusion in this review. Thus, accessing critical details about the design and delivery of physical activity interventions for women in midlife required searching elsewhere for 40% of the articles included in this review.




Discussion

The past 20 years have seen considerable interest in using behavioral interventions to promote physical activity among women in midlife, with emphasis on physical activity as a method of primary or secondary prevention of health problems associated with conditions such as cardiovascular disease, cancer, and osteopenia. Specifically, the present review identified 51 articles published between 2000 and 2021 that report on findings from such interventions, which describe 38 unique intervention programs. The majority of these programs are delivered face-to-face and use a group format, though subsets incorporate intervention delivery via telephone and individual discussions with treatment staff. Very few that primarily use live interactions with professional facilitators have added components delivered via mobile technology such as smartphones or tablets, and only 2 incorporated internet discussion boards to extend intervention contact between group sessions (Ehlers et al., 2015; Butryn et al., 2016). This represents a particular area of opportunity for future intervention adaptations, as digital components are both feasible and acceptable among women in midlife (Im et al., 2012; Joseph et al., 2021) and can extend content from intervention sessions to daily life.

One notable strength of existing research in this area is the representation of multiply marginalized women in midlife, such as those who identified as Black/African American, Hispanic/Latina, exhibited low socioeconomic status, were un- or under-insured, had higher body weights, and/or resided in rural areas (e.g., Fitzgibbon et al., 2005; Gaston et al., 2007; Keyserling et al., 2008; Hayashi et al., 2010; Khare et al., 2012; Agomo et al., 2015; Koniak-Griffin et al., 2015). Many studies also tailored their recruitment procedures (e.g., held meetings at local and easily accessible community centers) and intervention components (e.g., intervention leaders who were part of participants' local communities, ensured that written handouts contained information at a reading level that was appropriate for study participants; e.g., Gaston et al., 2007; Samuel-Hodge et al., 2009; Koniak-Griffin et al., 2015; Thomas et al., 2016) to meet the needs of these populations. Such efforts are valuable for engaging subgroups of women in midlife who may be at risk for suboptimal intervention engagement, as well as at risk for insufficient physical activity and poor health outcomes related to their multiply marginalized statuses (Tovar et al., 2018; White et al., 2020). These programs warrant continued evaluation and implementation to address persistent health disparities.


BCTs included in physical activity interventions for women in midlife

In line with taxonomies described by Abraham and Michie (2008) and Michie et al. (2011, 2013), descriptions of the physical activity interventions that were included in the present review indicated intervention BCTs that targeted a variety of mechanisms of action. Most popular among these (included in approximately 50% of the identified articles) were self-monitoring and goal setting. Goal setting appeared to include both proximal behavior and distal outcomes (BCT codes, 1.3 and 1.1, respectively), though the former was much more common; self-monitoring appeared to focus on behavior (2.1), rather than outcomes (2.2), though this was not always clear from the description. Both self-monitoring and goal setting have been associated with positive changes in physical activity and related behavioral health outcomes across populations (Epton et al., 2017; Berry et al., 2021). Notably, these BCTs were described with some detail in several articles (e.g., described how and the methods that were used to incorporate and activate these BCTs), which is useful for other researchers to maintain consistency, determine replicability, and advance science in this area.

In contrast, although promoting social support was also well-represented in included articles (referenced in approximately 50%), there were few details regarding how this BCT was activated (BCT code 3.1, general). Thus, it is not clear which support types or associated BCT codes were included (i.e., practical vs. emotional support; 3.2 and 3.3, respectively). It is possible that the interventions described without sufficient detail expected that using a group format would automatically activate social support. Importantly, however, it is clear from BCT guidelines that activating social support requires more than simply bringing individuals together in groups; social support must be actively facilitated by the intervention process and/or content (Michie et al., 2013). This oversight may represent a critical limitation of existing physical activity interventions designed for women in midlife, and could be addressed with additional attention to facilitating social support in these programs. It is difficult to draw strong conclusions in this vein without additional information. Effectively activating social support may be particularly relevant and powerful for women in midlife, given the cognitive, physiological, and social changes and stressors that women commonly experience during this period of development (Infurna et al., 2020) and their demonstrated utility in other populations of women (e.g., Perez et al., 2010; Jenkins et al., 2017; Flannery et al., 2019; Joseph et al., 2019).

Critically, however, there was limited evidence to suggest that any of the BCTs included in physical activity interventions were tailored specifically for use with women in midlife. This is surprising, given the considerable existing evidence that tailored interventions and intervention components are associated with more favorable physical activity and related behavioral health outcomes than those that are not (Krebs et al., 2010; Berry et al., 2021). Lack of tailoring of behavioral BCTs in general, and self-monitoring and goal setting skills in particular, in physical activity promotion interventions for women in midlife may be a missed opportunity that could be addressed in future research. For example, interventions might specifically address how to set goals, effectively self-monitor, and recruit social support resources while managing work, caregiving, and physical changes such as those that accompany midlife and menopause. Tailoring BCTs for use with women in midlife may increase the perceived acceptability of physical activity promotion interventions for this population and prove helpful in addressing their low physical activity engagement rates (Lee and Ory, 2013; National Center for Health Statistics, 2019). Here too, however, it is difficult to make strong recommendations without additional information about the activation of these BCTs.



Reporting limitations associated with existing intervention studies

Overall, the present review shows that only a few BCTs that are prevalent in physical activity interventions for women in midlife are described in detail, whereas many are referenced with little or no information about their activation. Further, the selected theoretical grounding and associated BCTs (e.g., those that support self-efficacy enhancement through the lens of Social Cognitive Theory) often are described as uniquely matched to the needs of women in midlife. This is particularly true for the inclusion of social support. Indeed, some research has documented lack of support as a barrier to physical activity engagement among women in midlife (e.g., Im et al., 2012), though this (or similar) evidence was not invoked to justify emphasis on activating social support to promote physical activity in this population. In general, very few articles included in this review clearly articulated the alignment between the specific needs of women in midlife, the theories or BCTs selected, and the processes used to activate the particular BCTs in interventions.

One view is that not providing this level of detail is justified, on multiple fronts. First, the primary goal of the articles included in this review was to report on intervention outcomes, and space restrictions in many journals prevent the inclusion of details about both intervention delivery and evaluation. The recent trend of publishing protocol papers may help to address this problem, especially given that many protocols are published with open access. However, this separates relevant details about intervention delivery from indicators of efficacy or effectiveness, both in terms of physical publication space and in terms of timing (as protocol papers often are published much earlier than outcomes). Thus, it can take considerable added effort to get a sense of which BCTs are used, with what rationale, and to what effect, slowing down progress toward effective physical activity promotion for women in midlife.

Second, detailed information about intervention delivery often is considered proprietary until (or long after) final-stage dissemination trials are complete, and may never become widely available. It may be prudent to avoid publicizing the details of an intervention until it has undergone thorough testing. As most publications tout the positive outcomes of each intervention, however, it would be useful for researchers to have more information about what, specifically, led to these outcomes. This is consistent with conclusions from prior meta-analyses, which have indicated lack of explicit identification (and measurement) of theoretically informed BCTs that are targeted by physical activity interventions, as well as a lack of information on how intervention content specifically maps onto the chosen theory's purported mechanisms of action (Prestwich et al., 2014). This lack of detail may be particularly problematic for populations such as women in midlife, for whom existing physical activity interventions have generally exhibited limited efficacy (Murray et al., 2017).

As a result, even with acknowledging these realities of publishing behavioral intervention research, overarching impressions of the state of this literature are that it offers little clarity or consensus about how to build effective physical activity interventions for women in midlife, and that there have been few innovations in this field over the past 20 years. With respect to building interventions, the programs were described in too little detail to be replicated and extended in future work by other clinical researchers. Without an understanding of how these interventions activate the intended BCTs, researchers intending to advance the field have to rely on other information, such as their own previous experience (which may be idiosyncratic or inaccurate with respect to existing work). This is particularly problematic for interventions shown to be superior to a comparison condition in large-scale trials (e.g., Khare et al., 2012; Scarinci et al., 2014), as these should be prime candidates for ongoing refinement and dissemination. Available literature thus offers little fodder for hypotheses about why certain physical activity interventions may be more effective for women in midlife than others or which BCTs should be retained; this may be one reason for repetition of several BCTs and combinations, rather than expansion with novel approaches.



BCTs that warrant additional attention in future work with women in midlife

Several theories and associated BCTs are becoming more common in behavioral interventions to promote health behavior change, but have rarely been included in physical activity interventions for women in midlife. For example, mindfulness- and acceptance-based approaches to intervention teach participants to increase present-moment awareness of decision-making, connect their actions to their overarching life values, and tolerate temporary physical or emotional discomfort if actions align with their values (Hayes et al., 2006). In the context of physical activity intervention, physical activity engagement is presented as supportive of participants' values (such as overall health or caregiving for others); any efforts to focus on deliberate decision-making about physical activity and discomfort during physical activity (including boredom or dislike) are considered tolerable in the pursuit of a values-driven life (cf. Forman and Butryn, 2015). This perspective invokes BCTs such as reframing (BCT code 13.2), self-talk (15.4), and regulating negative emotions (11.2), albeit with specific techniques such as cognitive defusion (i.e., acknowledging thoughts and emotions without acting on them). Interventions that focus on promoting these skills have led to meaningful increases in physical activity among college students (Butryn et al., 2011) and adults with overweight and obesity (Butryn et al., 2018, 2021). Yet, mindfulness- and acceptance-based skills were not highlighted (or not described in sufficient detail) in studies included in this review.

Similarly, emerging evidence shows that activating social comparisons of physical activity in the context of digitally supported behavioral interventions is associated with physical activity increases among women (BCT code 6.2; Arigo, 2015; Arigo et al., 2015). In these interventions, participants have access to each other's real-time physical activity engagement (i.e., totals of steps and minutes of moderate- and vigorous-intensity activity), collected via wearable physical activity monitor; totals are ranked from most to least on a leaderboard to induce comparisons between participants. Women in midlife may be particularly responsive to social comparison opportunities, as their daily physical activity behavior changes with fluctuations in naturally occurring comparison activity (Arigo et al., 2021) and they identify lack of physical activity role models as a barrier to engagement (Vrazel et al., 2008). However, social comparison was activated in only one of the articles included in the present review (Butryn et al., 2016). Although a second article (Peterson et al., 2005) described its intervention as based on Social Comparison Theory (Festinger, 1954), the translation of this theory to the intervention components was not clearly delineated.

In contrast, behavioral modeling was referenced in 14 articles (27%; BCT code 6.1), whereby participants were able to view someone else performing a skill correctly (e.g., an intervention facilitator). Behavioral modeling may involve comparing oneself to the model to limit discrepancies between one's own and the model's behavior; however, modeling often involves comparing to someone perceived as an expert, whereas social comparison focuses on comparing to non-expert peers (e.g., other intervention participants; Abraham and Michie, 2008). It is not clear whether one is more effective for promoting physical activity among women in midlife, either overall or in certain intervention contexts. Thus, the use of BCTs based on promoting social comparison, mindfulness, and acceptance-based skills, as well as those that incorporate digital supports that can reach women in daily life, represent opportunities for introducing new techniques to physical activity interventions for women in midlife.



Implications for promoting physical activity among women in midlife

The present review also illustrates the acknowledged lack of consensus about how to define “midlife,” as well as how to define “physically inactive.” Ages that qualified as midlife ranged from 30 to 69, and some studies used menopause status in lieu of an age range (e.g., Asbury et al., 2006; Gabriel et al., 2011; Hollis et al., 2014). Across studies, there also were 8 different thresholds used to indicate physical inactivity. These inconsistencies have been noted in recent work examining midlife health and sedentary lifestyles (Tremblay et al., 2017; Infurna et al., 2020), which raises critical questions about tailored physical activity promotion for women in this life stage: for whom are these interventions currently designed, and could increased consistency in the definitions of key criteria improve intervention development (as well as uptake, efficacy, and effectiveness)?

For instance, women at the ages of 65–69 may have very different physical and psychological needs than women at the ages of 30–35 (Berkman and Soh, 2017), and barriers to behavior change may look very different for someone already achieving 60 min of moderate-to-vigorous physical activity per week, relative to someone achieving only 10 (or 0; Powell et al., 2011). Attempting to address these wide ranges of needs in a single intervention program (relative to focusing on a smaller range of needs in more depth) may dilute its efficacy. Further, as many physical activity interventions for this population purport to foster social support between women as a BCT, heterogeneity between women may be counterproductive. Exposure to differing experiences can offer new perspectives, particularly if someone who has been through an experience can provide comfort or advice (cf. Kulik et al., 1996). However, support may be sub-optimally effective if women do not see group members as relatable or able to understand their challenges, or may be less beneficial for older women who share their experience (as there may be few opportunities for reciprocation; Carmack Taylor et al., 2007). As noted, greater attention to social support in physical activity interventions for women in midlife could be important for improving their efficacy and effectiveness (see Table 1). Overall, it appears that there is little consistency in the population of interest, which could hinder efforts to address physical inactivity in this group.


TABLE 1 Summary of key takeaways from the present review and recommendations for future research on physical activity interventions for women in midlife.

[image: Table 1]



Strengths, limitations, and additional future directions

To our knowledge, this is the first systematic overview of existing literature on behavioral interventions to increase physical activity among women in midlife. Given that this is an area of considerable interest (as evidenced by the number of relevant publications in the past two decades), the present review should be useful for providing researchers with a synthesis of existing approaches to intervention. This review also used pre-registered methods and relied on consensus across multiple coders to extract relevant information from each article. As we conducted a scoping review, rather than a traditional systematic review or quantitative meta-analysis, we are not able to draw conclusions about the efficacy of existing interventions or the BCTs that are most strongly associated with physical activity increases in this population. This is an important next step for research in this area and will help to advance the field, by identifying the BCTs that should be included in future interventions and those that may be eliminated or modified. This work would be most useful with the inclusion of age range (or other definition of midlife) and physical activity inclusion criteria as potential moderators, to determine whether greater participant homogeneity in interventions is associated with better outcomes.

Finally, it is critical that researchers understand not just which BCTs are associated with physical activity increases, but how these BCTs are activated to achieve these outcomes and how they are received by women in midlife. If protocol papers provide a useful outlet for presenting this information, publishing such papers should be an expected step in intervention development and testing. This likely will require ongoing financial resources to support publication (i.e., for open-access article processing costs), and researchers should plan to identify these types of papers in their preparation for intervention work, in addition to identifying papers that report on outcomes. An alternative to publishing a separate protocol paper would be to include more detailed information about an intervention in supplements for outcomes papers; supplemental sections now available for many publications and often appear online only. As there are several potential issues with the current use of supplemental sections, however (see Pop and Salzberg, 2015), these should be carefully considered and crafted to provide the most relevant information about the intervention. These steps also will help to advance the field by both increasing replicability and limiting time spent merely “reinventing the wheel” of physical activity interventions for women in midlife.
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Observation from literature synthesis

Use of a wide range of definitions for “midife” and “physically

inactive/sedentary.”

Predominant use of face-to-face intervention only (with some telephone

suppor).

Many interventions designed for/included only women from marginalized

groups (e.g. Black/African American women, women who were uninsured).

Very little detail provided regarding the activation of BCTs; not always clear
which specific BCT was activated or how this would be replicated in

ongoing intervention work.

Little evidence that the theoretical underpinnings or BCTs were selected for
their relevance to women in midlife, or that BCTs were activated in a way

that was tailored to the specific needs of this population.

Very little engagement of social comparison processes or use of third-wave
behavioral approaches to intervention, despite increasing evidence for their

efficacy.

Recommendation for future work

Examine heterogencity in these areas as moderators of efficacy/effectiveness; include
clear rationales for the definitions and criteria used in cach study; test for the benefits
of increasing heterogencity within studies to maximize the potential power of BCTs

such as social support and social comparison.

Fieldwide, consider achieving greater consensus about these terms.

Explore the adjunctive use of digital components (e.g, online message boards) that
can extend participant contact with intervention material and/or each other (e.g., for

social suppor).

Continue to focus on promoting physical activity in marginalized groups using

interventions adapted for their needs.

Include detailed information about the specific BCT included in the intervention and
how these BCTs are activated (e.g. how specific types of social support were facilitated
between group members); if space is limited, consider the use of

Supplementary material.

Specify the population-specific rationale for a theoretical model and BCTs, and
increase the use of BCT/features that activate BCTs in ways that are tailored to the

needs of women in midlife.

Includ

and test the contributions of social comparison features and techniques

informed by mindfulness- and acceptance-based theories of health behavior change.
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