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Introduction: Major disparities persist in heart disease, diabetes, and obesity, with rates highest among those living in the southeastern and central parts of the US. Intervening to improve lifestyle behaviors represents an opportunity to address health inequities. Although the scientific rationale for lifestyle interventions is robust, evidence is limited on how to implement these interventions at scale.

Methods: Using a type 3 hybrid implementation-effectiveness design, we evaluated a statewide scale-up trial implementing the Med-South Lifestyle Program in mostly rural community health centers and health departments across North Carolina, in the southeastern US. Implementation outcomes were measured at the site level and program effectiveness outcomes were assessed by physiologic and behavioral changes at the participant level. Descriptive statistics and paired t-tests comprised our statistical analyses.

Results: We invited 200 public health sites to participate in the study and 28 (14%) expressed interest. Among those expressing interest, 21 (75%) signed a Memorandum of Agreement. The statewide scale-up resulted in the enrollment of 95% (19/20) of the proposed sites−13 health departments (68%) and six community health centers. The majority of the 235 study participants who started the program were adults self-identifying as non-Hispanic White (45%) or non-Hispanic Black (37%); 11% identified as Hispanic and 5% as American Indian. Most participants were female (88%), with a mean age of 51 years, and educational attainment of a 2- or 4-year college degree (57%). Implementation outcomes included 17 sites (89%) retained throughout the study and a 79% participant retention rate. Program uptake was high, with 87% of planned counseling sessions and 83% of follow-up calls completed. For our effectiveness outcomes we observed small but statistically significant changes in weight of −2.3 lbs. Similarly, systolic but not diastolic blood pressure was reduced significantly (−2.3 mm Hg). There was a significant increase in the mean weekly intakes of nuts and healthy fats, improved daily fruit-vegetable-bean scores, and a decrease in daily sugar-sweetened beverage intake. For sedentary behaviors, daily sitting time was significantly reduced.

Conclusions: These results show successfully adapted implementation and delivery approaches to fit Med-South into the context of public health settings during the COVID-19 pandemic.

Trial Registration: ClinicalTrials.gov: NCT05067816, October 5, 2021.
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1 Introduction

In the US, major disparities persist in heart disease and stroke (1), diabetes (2–4), obesity (5–7), and premature mortality (8), based on geography, race and ethnicity (9), and socioeconomic status (SES) (10). Adverse health outcomes are highest in the southeastern and central parts of the US (3–5, 11), with the highest stroke rates occurring in the southeastern US, including the coastal plain of North Carolina (NC) and other states in the ‘buckle of the stroke belt' (12). Within this geographic context, rates are highest among those self-identifying as African Americans (9), Native Americans (13), and those of lower SES (14). Residents of the southeastern US typically consume fewer fruits and vegetables (14–18) and engage in less leisure-time physical activity (16, 19, 20), compared to those living in other parts of the country. Improving these modifiable lifestyle behaviors among high-risk individuals represents an opportunity to reduce health disparities and yet lifestyle interventions are not reaching those who need them most (21, 22).

Although the scientific rationale for implementing lifestyle interventions is robust (23, 24), evidence is limited on how to scale up these interventions in clinical and public health settings, with scale up defined as “rolling out a successful local program to regional, national, or international levels” (25). Intervening to change lifestyle behaviors is difficult, and scale-up needs to address factors at the level of the patient (e.g., low literacy and lack of transportation to attend counseling sessions), the provider (e.g., lack of time and knowledge to provide counseling), the healthcare system (e.g., systems not in place to fund, coordinate, monitor, and continuously improve services), and the community (e.g., lack of access to healthy foods and places to be physically active). To be successful, the strategies used to scale up lifestyle interventions need to target these multilevel factors and build capacity to both deliver and implement interventions (26). Scale-up strategies need to build staff-level capacity to deliver lifestyle interventions, including training on current guidelines for dietary intake and physical activity and on how to counsel individuals to change those behaviors. In addition, scale-up strategies need to build setting-level capacity to implement lifestyle interventions and sustain them over time. To address patient and community-level barriers, scale-up strategies need to accommodate variations in lifestyle behaviors across differences in cultures, income levels, and the local community environments.

More than 10 years of prior Med-South research in four studies (27–30) using multiple delivery formats in public health, primary care, and community settings have brought us to this implementation research focused on statewide scale-up. The Med-South Lifestyle Program (Med-South) is a behavioral lifestyle intervention that promotes a Mediterranean dietary pattern adapted to the food culture of the southeastern US and uses evidence-based behavioral approaches to facilitate changes in dietary and physical activity habits. The Med-South dietary pattern is highly concordant with those associated with reduced risk for many chronic diseases and all-cause mortality (31) and is consistent with the latest USDA Dietary Guidelines (22, 32). Med-South has been delivered by health professionals and community health workers in formats that include individual in-person, group- and web-based, and hybrid formats of in-person and phone-based counseling sessions. The first two Med-South studies (27, 28) demonstrated the program's effectiveness in reducing coronary heart disease risk by improving blood pressure, blood lipids, and lifestyle behaviors among patients in family medicine practices and community-based residents. With demonstrated program effectiveness, the next two studies (29, 30) focused on implementation strategies in public health settings using hybrid effectiveness-implementation study designs. In these studies, we selected and tailored strategies to implement Med-South in a small number of Community Health Centers (CHCs) and health departments (HDs), both of which have broad reach to at-risk populations. Guided by the Barker et al. framework for scaling interventions (33), we engaged key partners in the iterative design and testing of implementation strategies. To begin planning for scale-up we consulted with our community advisory board and engaged representatives from state-level CHCs and HDs and other community organizations to adapt the intervention, tailor implementation strategies, and plan the pilot testing of Med-South in two counties. We used the Expert Recommendations for Implementing Change (ERIC) (34) to guide the organization of our implementation strategies (including who enacted the strategy, its central purpose, and the specific activities used in its implementation). Successful implementation of Med-South in these rural public health settings set the stage for tailoring these implementation strategies for the current study focused on statewide scale-up (35). This tailoring of implementation strategies for statewide scale-up involved (1) reducing the high level of research team involvement, which would not be feasible for scale-up or program sustainability, and (2) selecting and tailoring new strategies to address barriers and leverage facilitators (35).

In this paper, we report findings from the scale up of Med-South in North Carolina (NC), where approximately 4 million people, or about 40% of the population, live in one of the state's 78 rural counties (36).

We describe the implementation and effectiveness outcomes of our statewide scale-up trial in mostly rural CHCs and HDs across North Carolina. Two types of trial outcomes are reported—implementation outcomes at the site level and program effectiveness outcomes as measured by physiologic and behavioral changes at the participant level.



2 Methods


2.1 Design

This study used a Type 3 hybrid effectiveness-implementation pre-test/post-test trial design (37). Hybrid designs focus on both the effectiveness of a program (how well it works to improve the health of participants) and how a program is implemented or put into place in real-world practice settings. In a type 3 design, the main focus or primary aim is to evaluate the impact of implementation strategies, with program effectiveness as a secondary aim (35). While we expected our effectiveness outcomes to be similar to previous studies using the Med-South Program, our focus was on how best to place this program in public health settings. In our prior study (30) using the same design, we focused on developing and testing implementation strategies to integrate Med-South in two counties. In the current study we tailored those strategies for scale-up and tested the roll-out of Med-South statewide. We proposed to recruit and enroll 20 sites (10 Federally Qualified Health Centers (FQHCs)/community health centers (CHCs) and 10 local HDs) with 20 participants per site for a total of 400 participants.

This study was approved and monitored by the University of North Carolina Non-Biomedical Institutional Review Board (IRB). In July 2021 the Med-South Lifestyle Program implementation phase of the study was approved; direct interaction with study participants ended in December 2023. We recruited and enrolled staff from CHCs and local HDs, and site staff referred potential participants to University staff for screening, consent and enrollment. Site staff provided written informed consent and all participants provided verbal informed consent.



2.2 Med-South Lifestyle Program

Med-South is a 4-month behavioral lifestyle intervention targeting dietary and physical activity behaviors. Table 1 outlines the 4 monthly counseling visits and 3 follow-up calls with a description of the program's content. The recommended dietary pattern is a Mediterranean dietary pattern adapted for the southeastern US food culture, with a focus on affordable and familiar foods such as peanuts or peanut butter, vegetable oils, and modified recipes for traditional southern foods such as hush puppies, collard greens, and barbeque. Med-South dietary goals include nuts/nut butters and beans 3 times weekly, at least 7 servings daily of fruits and vegetables, and < 1 sugar-sweetened beverage daily. Physical activity goals align with the recommendation that US adults engage in at least 150 min of physical activity per week (38). Counseling visits were delivered as individual in-person sessions (sessions 1 and 4) and via phone or virtual format (e.g., Zoom) for sessions 2 and 3. Optional session content included information on addressing barriers to medication adherence. Additionally, counselors could make a 4th follow-up call after the last program visit. At the first counseling visit, participants received a program manual, a cookbook, and a local resource guide with information on where to find healthy food options, places to be physically active, wellness classes, and medication assistance. Each counseling session begins with an assessment of current eating habits specific to the session topic. This assessment allows the counselor to tailor the session content to align with what participants want to know and which behaviors they want to address first among those needing the most improvements. The counselor and participant work together to set no more than 2 achievable goals and plan actions needed to reach their goals. While goals are set for the month, at the follow-up calls participants could modify or keep their goals based on their level of progress. One month after each of the first 3 monthly sessions, counselors entered data in REDCap on progress made by participants in reaching each goal set.


TABLE 1 Med-South Lifestyle Program content and contacts.a
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2.3 Implementation strategies

Implementation strategies tested in our prior research (35) were tailored for use in the current research. The full set of implementation strategies used in this study is listed in Table 2, using terminology drawn from the Expert Recommendations for Implementing Change (ERIC) compendium of strategies (34). Each participating site was asked to identify staff to deliver the Med-South Program (counselors) and staff to form an implementation team. At each site, implementation teams comprised two to five staff, which typically included the counselors and a range of other staff (e.g., quality improvement, supervisory, or administrative staff). Teams were asked to create a team charter, meet monthly, and work together to integrate Med-South in clinic workflow. Counselors and members of the implementation team participated in trainings which included 2 self-guided online modules on nutrition and physical activity, completed by counselors, and a series of four 2-h web-based live trainings on program delivery and implementation, completed by both counselors and implementation teams. To comply with IRB requirements for staff engaging with study participants, the designated counselors also completed CITI trainings on Human Subjects Research and Good Clinical Practice (39). Additional strategies included distribution of educational materials (participant manuals and cookbooks) and monthly technical assistance calls.


TABLE 2 Implementation strategies.
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2.4 Site recruitment

The study team engaged both a Community Advisory Board (CAB) and study-specific workgroup for advice on site recruitment. CAB and workgroup members included representatives of governmental public health organizations (e.g., local health departments, community health centers, rural health groups), community based organizations, Area Health Education Centers (AHEC), and other health-related professionals. Sites were recruited in three cohorts using multiple recruitment methods, including referral from pilot study sites, listserv emails, and follow-up with statewide online survey respondents from the first phase of the project (35). Once a site expressed interest in joining the study, staff scheduled brief introductory phone calls to share additional information and answer questions. Sites were required to have two to four dedicated staff as members for an implementation team, including one staff member as the counselor delivering Med-South. Sites with a Spanish-English bilingual counselor could recruit Spanish-speaking adults. Once a site determined it had adequate staff and resources for joining the study, a Memorandum of Agreement outlining responsibilities was signed. Sites included both local HDs and CHCs. Given that the timing of site recruitment began in 2021 during the COVID-19 pandemic, we recruited sites in three cohorts because of recruitment challenges stemming from sites being overwhelmed responding to the pandemic. Sites were reimbursed for their roles in recruitment of participants and program delivery. Reimbursements include $5,000 for staff training time and use of office space for program delivery, and $75 for each hour of counseling (estimated at 6 h total (4 session + 3 calls) per participant).



2.5 Participant recruitment

Upon training completion, site staff recruited participants through posting flyers, community outreach, word-of-mouth, and provider referrals. Interested individuals were referred to research staff at UNC for phone screening and consent. Inclusion criteria included: 18–80 years old, English or Spanish speaking, able to make decisions about dietary intake, no advanced kidney disease (estimated creatinine clearance < 30 ml/min), and no diagnosis of malignancy or cancer. After obtaining informed consent, research staff administered a baseline survey, including questions about current eating and physical activity habits, food security, medication adherence, and other health and demographic characteristics. Participants were given a $40 incentive for completing baseline and follow-up phone surveys.



2.6 Data collection

We measured both implementation and effectiveness outcomes as described below. Study data were collected and managed using REDCap (Research Electronic Data Capture) electronic data capture tools hosted at the University of North Carolina, Chapel Hill. REDCap is a secure, web-based software platform designed to support data capture for research studies by providing (1) an intuitive interface for validated data capture; (2) audit trails for tracking data manipulation and export procedures; (3) automated export procedures for seamless data downloads to common statistical packages; and (4) procedures for data integration and interoperability with external sources (40–42). Research staff phone-administered all participant data collection surveys (baseline and post-intervention follow-up with program acceptability). Participants received $40 each for the baseline and follow-up data collection survey.

Our implementation and program effectiveness data and outcomes are described below. Both research and site staff collected data for implementation and effectiveness outcomes. For implementation data collection, counselors at each site received training on entering program delivery fidelity data into REDCap, while research staff were responsible for collecting data on adoption and reach via a tracking log maintained by the study coordinator. To determine program effectiveness, site staff collected participant physical measures of weight and blood pressure at the first and last program counseling visit. Research staff collected survey data on dietary and physical activity behaviors pre- and post-intervention.


2.6.1 Implementation outcomes

Measurement of implementation outcomes was guided by Proctor's outcomes framework (43). Included in this report are implementation outcomes related to program adoption, reach, delivery fidelity, and acceptability. We will report separately on implementation costs and key informant interview findings on barriers and facilitators to successful scale-up. Adoption was operationalized as the number, proportion, and characteristics of eligible sites invited, enrolled, and retained in the study. Reach was operationalized as the number and demographics of individuals referred for enrollment, enrolled, and retained. Data on intervention delivery fidelity entered in REDCap included session attendance, goals set, referrals made to community resources, follow-up calls completed, and duration of sessions/follow-up calls. Research staff administered a survey on program acceptability as part of the post-intervention survey, which included questions about barriers to attendance; satisfaction with program delivery format, program materials, counseling experience, and health outcomes; and confidence in maintaining behavior changes.



2.6.2 Effectiveness outcomes

We used validated measures to assess self-reported dietary and physical activity behaviors. Dietary intake data collection included brief measures of fruit, vegetable, and fiber (44), sugar-sweetened beverages (45), and intake of nuts and nut butters (46). Physical activity behaviors were measured with the modified RESIDential Environment (RESIDE) survey (47), and sedentary behaviors were measured with a sitting behavior item from the Global Physical Activity Questionnaire (GPAQ) (48). We also measured food security (49) and collected general health and demographic information. Weight was measured using SECA scales (model 874, Seca, Hanover, MD) and reported as an average of two measurements. Blood pressure was assessed with an automated Omron (HEM-907XL, Omron Healthcare, Bannockburn, IL) monitor with reporting as the average of two measurements taken at 1-min intervals, following a 5-min rest period.




2.7 Statistical analysis

Baseline demographic data were summarized as mean (standard deviation) for continuous variables or number (%) for categorical variables. Pre-post changes at 4 months were compared using paired t-tests for continuous outcomes. Comparison of demographic variables was conducted by logistic regression or chi-squared test. Analysis of variance (ANOVA) was utilized to assess differences among groups for continuous variables, while chi-squared tests were employed for categorical variables. Given our type 3 hybrid implementation-effectiveness design where intervention effectiveness is a secondary outcome, we did not account for missing values by utilizing imputation methods but provide data on participants lost to follow-up. All analyses were conducted using R Statistical Software [v4.2.2; (66)]. The statistical significance was set at p-value ≤ 0.05.




3 Results

Our statewide scale-up resulted in the recruitment of 19 of the 20 sites (95%) we proposed to recruit, with more local HDs (n = 13) enrolling than CHCs (n = 6). Sites were recruited over an 18-month period in 3 cohorts of 6–7 sites each. Table 3 shows our implementation outcomes related to adoption—our recruitment, enrollment, and retention of study sites. We invited 200 sites to participate in the study and 28 (14%) expressed interest. Among those expressing interest, 21 (75%) signed a Memorandum of Agreement (MOA) and 19 (90%) of those completed the required Med-South implementation and delivery training.


TABLE 3 Implementation and delivery effectiveness outcomes.
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Thirteen of the 19 enrolled sites (68%) were located in NC counties designated as rural (counties with an average population density of <250 people/mi2) (50). Statewide, 78% of NC counties are designated as rural using this definition, and we succeeded in enrolling public health sites across the entire state. Eighteen of the 19 enrolled sites (95%) delivered Med-South to their participants, and we retained 17 sites (89%) throughout the program implementation and delivery phase. One health department lost its trained counseling staff after participants were recruited and had to withdraw from the study, and we lost a CHC after starting program delivery when it came under new management.

For reach, Table 3 includes our participant recruitment and enrollment outcomes; Figure 1 shows the flow of participants through the study, and Table 4 describes participants by site type (HDs and CHCs). We proposed recruiting up to 400 participants (20 sites with 20 participants each) but because of the COVID-19 pandemic, we reduced our total enrollment goal to 300 after our pilot phase showed that 15 per site would be more feasible. Sites referred 551 adults to UNC study staff for screening, consent, and enrollment. Among those referred, 311 (56%) completed eligibility screening, 301 (97%) of those screened were consented, and 299 (99%) of those consented were enrolled (e.g., completed the baseline survey). Once participants were enrolled by UNC staff, their information was shared with sites to begin program delivery. Among enrolled participants, 235 (79%) began the program (completed the first session), 214 (91%) completed the second session, 192 (82%) completed the third, and 176 (75%) completed the fourth session (Figure 1). Our participant retention rate was 79% with 49 participants lost to follow-up. Reasons for participant attrition were mostly unknown, with about 26% (n = 13) withdrawing because they were too busy, no longer interested, or ill. Participants who were lost to follow-up did not differ significantly by demographic characteristics when compared to those providing follow-up data.


[image: Figure 1]
FIGURE 1
 Participant flow diagram.



TABLE 4 Participant characteristics by public health site type.
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Participant characteristics for those that started the program (n = 235) are described by site type in Table 4. When we compared the participants who enrolled but did not start the program, we found no significant differences in demographic characteristics. Overall, most Med-South participants (68%) were at local HDs with the majority (73%) recruited as community members, with the remaining recruited as site employees. Individuals self-identifying as non-Hispanic White (45%) or non-Hispanic Black (37%) comprised the majority of participants; 11% identified as Hispanic and 5% as American Indian. Most participants were female (88%), with a mean age of 51 years, educational attainment of a 2- or 4-year college degree (57%), and currently living with a spouse or partner (58%). In comparing demographic characteristics by site type, Table 3 shows greater participation of American Indians, non-Hispanic Blacks, and employees at HDs compared to CHCs. Participants at HDs also had higher educational attainment compared to those at CHCs.

Overall, reported chronic conditions included 48% diagnosed with hypertension, 44% with hypercholesterolemia, and 23% diagnosed with diabetes; 8% reported being current smokers. At baseline, the average blood pressure was 128 mm Hg systolic and 80 mm Hg diastolic pressure; mean weight was 212 lbs., and BMI 35.3 kg/m2. Lifestyle behaviors assessed included physical activity and sedentary behaviors, and dietary intake. Participants reported an average of 194 min of weekly physical activity with about 37% tracking daily step counts, and average sitting time of over 6 h/day. Self-reported dietary intake included mean intake of 4 fruit and vegetable servings/day; a daily fruit, vegetable and fiber score of 14.5; a score of 1.96 or nearly 2 servings of healthy fats and nuts per week; and less than one sugar-sweetened beverage daily. Our assessment of food security showed over 16% with low food security and 6% with very low food security (categories of food insecurity). For participants with prescribed medications, we measured adherence behaviors, beliefs, and inconvenience or forgetfulness. Mean subscale scores show that perceived barriers were highest for adherence behaviors (e.g., barriers to taking medicines as prescribed) and inconvenience/forgetfulness. If we look at these participant characteristics by site type, at CHCs we observed a higher proportion of participants with diagnosed diabetes, fewer participants who track their daily steps, and a larger proportion of participants with food insecurity.

Our program delivery outcomes are included in Table 3 with results for program delivery fidelity (delivery of the program as intended) and participant enactment fidelity (participants' use of skills targeted by the program) (51). For the 235 participants who started the program, there were 940 planned counseling sessions and of these 816 (87%) were attended. Likewise, there were 705 planned follow-up calls of which 587 (83%) were completed. On average participants completed 3.5 of the 4 planned counseling visits with a mean duration of 52 min. For the three planned follow-up calls, 2.5 were completed on average with a mean duration of 17 min. Although a 4th follow-up call was not required, some counselors decided to follow up with participants after the last counseling session to have a brief conversation about progress made with the goals set and close out their counseling. These optional calls were made to 39% of participants.

Med-South counseling sessions are designed for participants to achieve their behavioral goals through skill-building in goal setting and action planning. Participants are encouraged to set no more than 2 realistic and achievable goals per session. Results of our participant enactment fidelity shows that at each counseling session, participants set 2 goals on average. Moreover, if we assess skills in goal setting and action planning by the proportion of dietary goals set that were met by the next counseling visit, we observe that overall, 70% (991/1,404) of the dietary goals set at the first 3 counseling visits were met. Among the physical activity goals set, over half (53%) were met at the following visit. Counselors also referred participants to community resources if additional support was needed to make the desired behavior changes. These referrals averaged over 2 per counseling session.

We also assess participants' views of the program with a short acceptability survey (see Table 3). Perceived barriers to program participation were minimal, with work schedules perceived as the top barrier by 25% of respondents. Most participants (92%−94%) felt the length of sessions and the number of sessions were “just about right.” Likewise, most (95%) felt comfortable meeting with the health counselor in-person. Satisfaction with program components and personal health outcomes showed overall high ratings (4.1–4.9 on a 5-point scale), as did confidence in maintaining their healthy lifestyle behaviors (4.4–4.8).

Table 5 shows our Med-South Program effectiveness outcomes with pre-/post-intervention changes in weight, blood pressure, and lifestyle behaviors. Our data showed small but statistically significant changes in weight of −2.3 lbs. Similarly, systolic but not diastolic blood pressure was reduced significantly (−2.3 mm Hg). Since the mean systolic and diastolic blood pressure at baseline were < 130 and 80 mm Hg, respectively, we assessed changes in the proportion of participants with systolic < 130 or diastolic blood pressure < 80 mm Hg. At post-intervention there was nearly a 9% increase in the proportion of participants with a systolic blood pressure < 130, and a 9% decrease in the proportion with a diastolic blood pressure < 80, with both changes deemed non-statistically significant. Our lifestyle changes in dietary and physical activity behaviors were mostly statistically significant except for marginally significant changes in fruit and vegetable intake and weekly physical activity minutes. We observed a significant increase in the mean weekly intakes of nuts and healthy fats, improved daily fruit-vegetable-bean scores, and a decrease in daily sugar-sweetened beverage intake. For sedentary behaviors we observed a significant reduction in the self-reported daily sitting time. Additionally, there were no significant associations of demographic characteristics (e.g., age, sex, race/ethnicity, and education) with dietary behavioral outcomes. Neither was food insecurity associated with dietary behavior changes. Because of our small sample size of community health center sites and participants, we did not compare our effectiveness outcomes by site type.


TABLE 5 Program effectiveness outcomes.
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4 Discussion

In this study where we proposed scale-up of the Med-South Program to 20 public health sites, we demonstrated that our implementation strategies supported the successful scale-up of the Med-South program statewide despite the impact of the COVID-19 pandemic. Eighteen sites adopted Med-South and 17 of those sites completed program delivery with a high level of fidelity. Within the context of our study's site recruitment goal, this outcome is certainly positive, but in the larger context of the number of public health sites invited to participate, having only 14% (28/200) express interest in study participation may signal that sites perceive more barriers than benefits to this type of program implementation. In a prior study in NC local health departments (52), we found 30 of 81 sites (37%) were eligible and interested in study participation to implement a 5-month weight loss program. In contrast, only 13 of 84 health departments (15%) expressed interest in Med-South implementation. The COVID-19 pandemic certainly had a negative impact on our ability to recruit sites to implement a short program with only 7 contacts, but there are many longstanding barriers to health departments providing preventive healthcare services (e.g., financial, time, and workload constraints) (53).

Overall, Med-South participants received 87% of program counseling sessions and 83% of follow-up phone calls. Whether implementation strategies were successful at reaching participants is difficult to assess. The delivery of implementation strategies within the context of a research study introduced barriers to the recruitment process. To complete requirements of the research study, participating sites referred potential participants to the research team to complete the consent process and baseline data collection. The research team then sent lists of enrolled participants back to the HDs and CHCs to schedule the first counseling visit. As a result, only a subset of interested participants were enrolled by the research team and only a subset of those initiated the Med-South Program. Once participants initiated Med-South, most were retained. Of the 235 who started Med-South, 79% completed the program, demonstrating a high rate of retention for a lifestyle change program implemented in public health settings (24, 54, 55). Furthermore, the program demonstrated broad reach to African American and Hispanic participants (37% and 11% of participants, respectively). As is true of most lifestyle change interventions, most participants were women (88%). Reflecting on how we tailored our implementation strategies for scale-up of Med-South gives us insight into how we may further refine our approach. Our creation of site-based implementation teams and the training they received on tailoring and iteratively improving implementation strategies reduced the need for additional support from the research staff. Modifications made in our training for Med-South implementation and delivery, which included a shorter, virtual format and brief monthly technical assistance to reinforce training content, likely contributed to our positive implementation outcomes. Additional tailoring for scale-up will, however, be needed in developing and implementing simple tools for quality monitoring of program delivery, without using REDCap software.

Effectiveness outcomes were secondary for this hybrid study design but given the context in which this study was conducted, our results provide meaningful insights. One factor that may have influenced the outcomes of this study is the COVID-19 pandemic, which necessitated a change in format of our program delivery and potentially affected the type of participants who participated and their ability or motivation to make lifestyle behavior changes. From research describing how lifestyle behaviors were affected during COVID-19, we have reports of lower levels of adherence to a Mediterranean dietary pattern, worsened dietary quality, increased weight gain, and less physical activity as compared to before COVID-19 (56–58). The sample referred by sites for enrollment in this study included a larger proportion of adults (57%) with 2- to 4-year college degrees (especially among those referred by HDs) than our prior implementation study samples, where it ranged from 22 to 26% (29, 30). Moreover, the proportion of participants with diagnosed diabetes and hypertension in prior study samples was nearly twice that of this study. Despite the COVID-19 environmental context and the adaptations to delivery format, we observed program outcomes comparable to our prior studies with similar participants. In two prior studies (30, 31) mean changes in systolic blood pressure were −2.5 to −5.4 mm Hg, fruit and vegetable servings/day increased 0.8–0.9 servings/day, and physical activity 40–45 min/week, while changes in the current study were −2.3 mm Hg, 0.2 servings/day, and 72 min/week, respectively. We observed smaller improvements in fruit and vegetable intake in this study where baseline intakes were higher, but other program outcomes were similar between studies. These outcomes suggest that this person-centered and culturally-tailored approach to lifestyle behavior change fits a diverse demographic southeastern US population.

In addition to improvements in self-reported dietary behaviors, we observed positive changes in objectively measured weight and blood pressure. Though the Med-South Program is not designed to achieve clinically meaningful weight loss, and during COVID-19 there were potentially clinically significant increases in weight gain (about 2 lbs. in adults) (56), we observed a statistically significant reduction in mean weight of about the same magnitude. For blood pressure, we only observed a statistically significant reduction in mean systolic blood pressure. When compared to the pooled changes in systolic blood pressure of −1.81 mm Hg reported in the updated USPSTF review of behavioral counseling interventions to promote a healthy diet and physical activity for CVD in adults with cardiovascular risk factors, our reduction of −2.3 mm Hg is comparable.

Our implementation and effectiveness outcomes represent strengths of this study and have enhanced our understanding of scaling up Med-South statewide. There are, however, limitations of this study worth noting. First, even in a hybrid implementation-effectiveness trail, a single arm, pre-post study design confers limitations in attributing the observed program effectiveness to the intervention alone. That said, given the COVID-19 pandemic context during this study and its reported impact on lifestyle behaviors, we are more confident in outcomes being related to Med-South. Second, there is the potential of selection bias impacting our ability to generalize our findings to public health sites in the state. In a prior implementation study involving local health departments in NC (52, 59), we used an optimized probability sampling of study sites to randomly select a combination of 6 sites from 30 sites expressing interest and determined eligible. Optimization ensured the inclusion of different types of health departments (e.g., from small, medium, and large counties, with service populations representing the racial/ethnic makeup of the state, etc.). We were not able to optimize this study sample because the COVID-19 pandemic caused significant site recruitment challenges. Third, our loss-to-follow-up and missing data for blood pressure (33% missing) and survey measures of behavioral outcomes (38% missing) resulted in small sample sizes that reduced our power to determine statistically meaningful outcomes. Some factors related to missing data included difficulty of the study staff reaching busy public health practitioners who were also part of the COVID-19 response efforts, and loss of staff at several sites due to the “great resignation” during the COVID-19 pandemic and ongoing loss of local public health employees (60, 61). With our study staff responsible for survey data collection, this meant we relied on site staff to let us know when participants completed the program and provide updates on contact information. A final limitation is common to other lifestyle intervention studies where the demographics of those who are most likely to participate (mainly mid-life and older females) limit our generalizability to younger and male adults.

Findings from this study demonstrate the impact our implementation strategies had on the successful scale up of Med-South. Our implementation research to date has been supported by funding from two 5-year research grants. The challenge now is to expand Med-South scale-up across the Southeastern U.S. and sustain it beyond the research funding period. In addition to an effective intervention and implementation strategies, scale-up requires the development of infrastructure to support and sustain going to scale at the regional levels (62). We are beginning to develop this infrastructure within our CDC-funded Prevention Research Center (PRC). The CDC funds PRCs nationwide to engage academic institutions in solving public health problems through community-engaged research (63). As a first step in planning for regional scale-up, our project has created a website housed on the PRC's website to disseminate Med-South materials and online training modules. We are in the process of developing a plan to market these materials through regional organizations with broad reach to HDs and CHCs in the Southeast.

These dissemination efforts will inevitably be insufficient if they are not supported by substantive changes in how public health prevention efforts are funded. CDC is the primary source of funding for state and local health departments, and their funding over the past 2 decades (fiscal year 2014–2023) increased by a mere 6 percent after adjusting for inflation (64, 65). This level of underfunding means the roughly 60 percent of the U.S. adult population living with at least one chronic disease will have limited accessibility and impact of evidence-based public health prevention programs (64, 65). If we are to address this underfunding nationally, substantially more than the 4.4 percent of health spending in 2021 will have to be directed to public health and prevention (65). Increasing public health and prevention funding would support broadscale scale up of programs like Med-South in communities with the greatest health needs (65).



5 Conclusion

In summary, we successfully adapted our implementation and delivery approaches for the Med-South lifestyle intervention to fit the context of public health settings during the COVID-19 pandemic. Both implementation and delivery outcomes were positive and staff and participants at CHCs and HDs had highly favorable views of their experience with Med-South. Despite these and other research findings showing scalability and positive health outcomes, statewide scale-up efforts needed for broadscale public health impact will require changes in policies and practices supporting and funding public health services for chronic disease management and support.
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American Indian 12(7.5) 1(14) 13(55)
Hispanic 11(68) 14 (18.9) 25 (10.6)
Non-Hispanic Black 68 (422) 20 (27.0) 88 (37.4)
Non-Hispanic White 67 (41.6) 38 (51.4) 105 (44.7)

Participant type, %

Community 98 (60.9) 73 (98.6) 171 (72.8)

member

Employee 63(39.1) 1(14) 64(27.2)
Female, % 151 (93.8) 57(77.0) 208 (88.5)
Mean Age, year 505 (13.6) 51.4.(12.4) 50.8 (13.2)

Education, %

High school 30 (18.6) 33 (44.6) 63 (26.8)
diploma or less

Some college 23(14.3) 15(20.3) 38 (16.2)

College degree 108 (67.1) 26(35.1) 134 (57.0)
(2-year or
higher)

Currently living with 95 (59.0) 41 (55.4) 136 (57.9)
aspouse or someone
like a spouse or
partner, %

Physiologic and Behavioral Characteristics

Current Smoker, % 10(6.2) 9(12.2) 19(8.1)
Diagnosed 64 (39.8) 40 (54.1) 104 (44.3)
hypercholesterolemia,

%

Diagnosed 73 (45.3) 41(55.4) 114 (48.5)
hypertension, %

Diagnosed 24 (14.9) 30 (40.5) 54 (23.0)
diabetes, %

Mean Systolic blood 128 (15.7) 128 (17.4) 128 (16.2)
pressure, mm Hg

(n=233)

Mean Diastolic 79.9(10.2) 80.3 (10.4) 80.0(10.3)
blood pressure, mm

Hg (n=233)

Mean Weight, Ibs. 203 (49.5) 232 (53.4) 212 (52.4)
(n=1234),

Mean BMI, kg/m? 34.3(7.61) 38.1 (8.59) 35.5(8.11)
(n=233)

Mean Physical 203 (222) 174 (372) 194 (277)

activity, min/week

Sedentary Behaviors

Mean Sitting 689 (3.14) 5.86 (2.98) 657 (3.12)
time, h/day

Currently 75 (46.6%) 13 (17.6%) 88 (37.4%)
tracking daily
step count, %,
(n=88)

Mean Fruit & 3.96 (1.40) 4.09 (1.56) 4.00 (1.45)
vegetable
servings/day

Mean Daily fruit, 14.4(5.05) 14.6 (5.07) 14.5 (5.05)
vegetable, bean
score®

Healthy fats, nuts 199 (0.92) 1.90 (0.90) 1.96 (0.91)
servings/week?
(n=234)

Mean Sugar 0.61 (0.87) 0.78 (1.40) 0.66 (1.07)
sweetened
beverages/day

Household Food Insecurity

Low Food Security, 21 (13.0) 18(24.3) 39 (16.6)
%

Very Low Food 7(4.3) 7(9.5) 14 (6.0)
Security, %

Medication Adherence Subscales, mean scores®

Behavior (n = 178) 229 (3.01) 22.5(2.53) 22.8(2.85)
Health beliefs 7.21(2.52) 7.65(2.17) 7.37 (2.41)
(n=176)

Inconvenience/ 12.4(2.49) 11.4 (2.77) 12.1 (2.63)
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*Minimum = 2; maximum = 29.

© A score of 1 = 0-1 servings/week.; 2 = 2 servings/week.; 3 = 3 or more servings/week.
“Higher scores represent greater adherence barriers. Score ranges - behavior subscale = 5-25;
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4-Month outcome

ntervention

mean (SD)

Weight, Ib. 173 211.4(55.5) 209.1(54.3) -23(97) 0.002
Systolic blood pressure (SBP) 158 1286 (15.6) 1263 (15.3) —2.3(14.1) 0.04
Diastolic blood pressure (DBP) 158 80.0 (10.5) 79.4 (10.9) —0.56 (10.54) 0.51
Proportion at goal? 158

SBP (<130), % 532 62.0 8.8 0.11

DBP (<80), % 487 39.9 -838 0.11
Nuts, healthy fats, servings weekly 145 1.96 (0.92) 226 (0.85) 030 (1.04) 0.0006
Fruit & vegetable servings, daily 145 4.1(15) 43(1.2) 023 (1.46) 0.058
Fruit, vegetable, bean score, daily 145 14.8 (5.1) 15.9 (4.4) 1.1 (4.8) 0.005
Sugar-sweetened beverages, servings daily 145 056 (1.02) 034(0.58) —0.22 (1.04) 0.014
Physical activity, weekly minutes 145 215.3(319.0) 287.7 (460.9) 72.4 (472.5) 0.067
Sedentary behavior
Sitting time, h/day 145 6.7 (3.4) 59(2.8) —0.82 (2.96) 0.001

“Excludes participants with missing blood pressure values at the last intervention visit.
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Site implementation team creates a team charter,
meets monthly, and integrates Med-South into
site’s health service workflow

Provide ongoing
training

Counselors complete self-guided online modules
on dietary and physical activity guidelines
Counselors attend web-conferences on how to
deliver Med South (4 h on intervention delivery)
Implementation team attends web-conferences on
how to implement Med South (4h on
implementation)

Distribute educational
materials

Research team provides sites with participant
manual, cookbooks, and an inventory of
community resources

Develop and implement
tools for quality
monitoring

Counselors enter intervention delivery data into
REDCap® (a data capture and management
system)

Centralize technical
assistance

Research team coaches implementation team on
Med South delivery and implementation during
monthly technical assistance phone calls

*ERIC (Expert Recommendations for Implementing Change) (34).
REDCap (Research Electronic Data Capture).
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Implementation variables

Site recruitment, enrollment, and retention

Mean (SD)
or N (%)?

Sites expressing interest/sites invited (1 = 200), % 28 (14)
Sites expressing interest with signed MOA,* % 21(75)
Sites with signed MOA completing training, % 19.(90.5)
Trained sites starting program delivery, % 18 (94.7)
Participant recruitment and enrollment
Referred adults (1 = 551) completing screening, % 311 (56.4)
Consented participants/Screened, % 301 (96.8)
Enrolled participants/Consented, % 299 (99.3)
Program Delivery (n = 235)
Proportion of total planned counseling visits (1 = 940) 816 (86.8)
attended, %
Proportion of total planned phone follow-up calls® (n = 705) 587 (83.3)
completed, %
Counseling visits completed/participant, mean (SD) 3.47 (0.99)
Contact duration in minutes, mean (SD)
Counseling visits 52.0 (18.3)
Brief phone follow-up between counseling sessions 17.0 (12.6)
Mean number of goals set/counseling session 2.1(0.5)
‘ Proportion of dietary goals set at counseling 991 (70.6)
visits 1-3P that were met by the following
visit, % (n = 1404)
Session 1 goals (n = 523) 394 (75.3)
Session 2 goals met (n = 513) 330 (64.3)
Session 3 goals met (1 = 368) 267 (72.6)
Proportion of physical activity goals set at counseling visits 183 (53.5)
1-3" that were met by the following visit, % (n = 342)
Mean number of referrals made/counseling session 26(2.8)
Program Acceptability (n = 147)
Barriers to session attendance, %
COVID-19 25(17.0)
Work schedule 37(252)
Family responsibilities 29 (19.7)
Personal health/illness 23(15.6)
Transportation 4(2.7)
Schedule of counseling visit 18 (12.2)
Loss of interest or motivation 12 (82)
‘ Length of monthly counseling sessions, %
Too short 7 (4.8)
Just about right 139 (94.6)
Too long 1(0.7)
: Total number of sessions and follow-up calls, %
Too few 11(75)
Just about right 135 (91.8)
Too many 1(0.7)

and last visit, %

Comfort with meeting health counselor in-person at first

Not at all comfortable 2(1.4)
Somewhat comfortable 6(4.1)
Very comfortable 139 (94.6)
Satisfaction® with program components, mean (SD)
Med-South manual 49(05)
Referrals to local resources 49(0.4)
Change in weight 4.1(11)
Change in blood pressure 4.6 (0.8)
Change in overall health 45(0.7)
Visits with health counselor 4.8(0.5)
Confidence® in behavior change maintenance, mean (SD)
Continue to eat healthy foods 4.8(0.5)
Continue to be physically active 45(08)
Continue to take blood pressure meds 49(0.5)
Continue to take cholesterol meds 4.9(02)
Maintain the weight lost 44(0.8)
Remain a non-smoker 48(0.7)

*Memorandum of agreement.

>There was no planned follow-up to counseling session 4, but some sit
follow-up calls (n = 92).
©5-point Likert scale with

= not at all satisfied/confident and 5 = very sat

es made optional

isfied/confident.
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Program
contacts

Program content?

Counseling Nuts, oils, dressings and spreads
visit 1 m Types of fats, healthy fats, and daily intake
recommendation
m Ways to fit healthy fats into eating plan
Counseling Vegetables, fruits, whole grains and beans
visit 2 m Types of fruits and vegetables and how much to have daily
= Importance of eating whole grains and beans and how
often to eat
Counseling Drinks, desserts, snacks, and eating out and salt
visit 3 = Reasons to limit sugary drinks and what to drink instead
m Choosing healthy desserts, sweets, and snacks
m Strategies for making healthy choices when eating out
Counseling Fish, meat, dairy and eggs
visit 4 = Why fish is important, how much to have, and how to
prepare
= What to know about red meats, processed meats, dairy
products, and eggs, and how much to have
Counseling Physical activity
visits 1-4 m Types of aerobic and muscle-strengthening physical
(additional activity and how much is recommended
content) m Safety when walking

Chair  exercises  for  strength and flexibility
Healthy eating: additional information

Serving sizes, meal prepping, kitchen tips and tricks, best
oils for cooking

Eating healthy on a budget

Follow-up calls
1-3 (optional

Check-in on goal progress (successes and challenges
related to the topic(s) covered)

4th call) m Check-in on referrals (actions taken or barriers to
following through or receiving services)
m Reminder or scheduling of next counseling session
Optional Taking medications
content = What you should know

m Reasons for not taking medication and ways to address
m Local pharmacies

“Monthly counseling visits (planned for 45-60 min duration) were delivered as individual in-
person visits for sessions 1 and 4 because weight and blood pressure are measured, and via
phone or virtual formats for sessions 2 and 3. Follow-up calls with planned duration of 10~
15min were scheduled for 10-14 days (about 2 weeks) after each of the first 3 counseling
visits. An optional follow-up call after the 4th counseling visit may be provided by counselors
to close out their engagement with participants.

bStandard content for each session included a brief assessment of current eating habits,
sharing of background information, tips for reaching goals, behavioral goal setting and action
planning, and referral to community resources if indicated.
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