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Abstract

Background and aims: Cardiovascular Disease (CVD) poses significant health risks for 

seniors, especially among low-income and minority communities. Senior centers offer multiple 

services. We tested whether implementing two evidence-based interventions- DASH-aligned meals 

provided through an existing congregate meal program, and support for home Self-Measured 

Blood Pressure (SMBP) monitoring-lowers blood pressure among participants at two senior 

centers serving low-income, racially diverse communities.

Methods and results: Open-label study, enrolling clients aged ≥60, eating ≥4 meals/week at 

two NYC senior centers. Participants received DASH-aligned congregate meals, and training 

in nutrition, BP management education, and personal SMBP device. Co-Primary outcomes: 

a) change in systolic BP measured by independent health professionals, and b) change in 

percent with “controlled BP” (Eighth Joint National Committee (JNC-8) Guidelines), at Month 

1 compared to Baseline. Secondary outcomes: Changes in BP at Months 3 and 5/6 (last measure).

We enrolled 94 participants; COVID closures interrupted implementation mid-study. Mean 

systolic BP at Month-1 changed by −4.41 mmHg (n = 61 p = 0.07) compared to Baseline. 

Participants with controlled BP increased (15.7%) at Month 1. Change in mean BP at Month 1 was 

significantly correlated with BMI (p = 0.02), age (p = 0.04), and baseline BP (p < 0.001). Mean 

systolic SMBP changed by −6.9 mmHg (p = 0.004) at Months 5/6.
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Conclusions: Implementing an evidence-based multi-component BP-lowering intervention 

within existing congregate meal programs at senior centers serving minority and low-income 

communities is feasible, and early findings show promising evidence of effectiveness. This 

approach to cardiovascular risk reduction should be further tested for widespread adoption and 

impact.
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1. Background

Cardiovascular Disease (CVD) poses significant health risks for older individuals, including 

stroke, renal failure, myocardial infarction, heart failure, premature mortality, and increases 

costs and suffering related to mortality, morbidity, and healthcare utilization [1]. CVD is 

highly prevalent, with over two thirds of adults aged 60 to 79 having one or more form 

of CVD [1]. The impact of CVD will increase as the current US population continues to 

age [2]. In the US, racial and ethnic minorities and people of lower socioeconomic status 

experience higher rates of CVD and higher mortality [3]. Social determinants of health 

further compound cardiovascular risk and worsen outcomes and increase health disparities 

for older individuals.

High blood pressure (BP) is one of the major modifiable risk factors for CVD-related 

morbidity and mortality and for stroke, and older adults are at increased risk for developing 

high or uncontrolled BP [4]. Reductions in systolic BP (SBP) of 10 mmHg are associated 

with significant reduction of CVD risks (13% for microvascular complications, 11% for 

myocardial infarction, 15% for deaths related to diabetes) [5]. At the population level, 

BP reductions of as little as 1 mmHg could have a significant impact on preventing 

cardiovascular events [6]. National practice guidelines have long recommended lifestyle 

modifications proven to reduce elevated BP [7] including specific nutritional interventions 

such as the Dietary-Approaches to-Stop-Hypertension (DASH), and Self-Measured Blood 

Pressure (SMBP) monitoring [8].

DASH is a nutritional approach with demonstrated efficacy to lower SBP in as little 

as 14 days in research settings [9]. The DASH diet is rich in whole grains, fruits and 

vegetables, nuts, healthy fats, and low-fat dairy products, and recommends limiting sweets, 

sodium, and red and processed meats [9,10]. DASH can decrease blood pressure in all 

participants, including those without hypertension, though the blood pressure reduction is 

greater among hypertensive individuals [9]. A 2020 systematic review found that even 

modest adherence to the DASH diet is associated with lower risk of all-cause and cause-

specific mortality [10]. Recent studies suggest a promising role for the DASH diet in 

reducing measures of cardiometabolic risk among seniors [11,12]. Studies also suggest 

that DASH is more effective at lowering BP among Black participants than Whites [13–

15] and that DASH improves hypertension and hyperlipidemia among Hispanic [16] and 

African American adults [17]. Additionally, studies have found that minority and lower 
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socio-economic communities adopting DASH eating plans face adherence challenges due to 

food availability, cost, and cultural dietary preferences, and highlight the need for culturally 

responsive dietary programs [18,19]. Despite a strong evidence base for DASH efficacy 

in controlled settings, there are no studies testing the implementation of a DASH diet 

intervention among older adults in a community setting that includes congregate meals.

Seniors affected by financial need, food insecurity, immobility, or social isolation often 

turn to community nutrition services for resources and support. In New York City (NYC), 

the NYC Department for the Aging (DFTA) funds meal services at 249 senior centers 

throughout the five boroughs serving adults over the age of 60. In the 2019 fiscal year, 

DFTA provided 7.18 million congregate meals at senior centers, at no cost to 131,000 

older adults [20]. The Carter Burden Network (CBN) is one such organization offering 

DFTA-subsidized congregate meals and other services. In 2016, The Rockefeller University 

Center for Clinical and Translational Science (RU) and Clinical Directors Network (CDN), 

a primary care practice-based research network (PBRN), engaged in a community-academic 

research partnership with CBN to address unmet health needs among their clients. 

Incorporating principles of community engagement [21] and community-based participatory 

research [22], a pilot study conducted at two CBN centers found a high prevalence of poorly 

controlled high blood pressure accompanied by high levels of food insecurity [23].

Self-Measured Blood Pressure (SMBP) monitoring is an evidence-based strategy 

demonstrated to improve blood pressure control [24–28] and is included in several Clinical 

Practice Guidelines for the management of hypertension [28]. A few studies that have 

focused on the impact of SMBP on blood pressure management among ethnically diverse 

populations in the US have produced mixed results [29–31]. Some had promising findings 

[29], including among older adult participants with substantial minority representation [30]. 

Others highlighted that additional behavioral support may be needed for SMBP to be 

effective in these communities [31].

Given the CBN seniors’ underlying vulnerability to excess CVD risk, high levels of 

food insecurity, and the popularity of the CBN congregate meals program, we saw an 

opportunity to build upon the strength of our established partnership to address high BP in 

this population. RU, CDN and CBN collaborated to develop and conduct an intervention 

study to test whether combining two evidence-based approaches to increasing BP self-

management - (1) aligning CBN congregate meals with the DASH diet, and (2) providing 

high quality automated BP monitors and education to promote SMBP at home–could be 

implemented with senior centers to improve self-management and reduce high BP among 

seniors attending CBN congregate meals program.

2. Methods

Research Ethics:

The Rockefeller University Institutional Review Board (IRB) approved the project for all 

sites under a Single IRB mechanism. Informed consent was obtained before initiating study 

activities.
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Study Design:

We designed an open-label study to test whether providing 1) DASH-aligned menus in an 

ongoing congregate meal program, and 2) educational and behavioral support for home 

SMBP monitoring, lowers blood pressure among community-living seniors attending two 

senior centers in New York City.

The Primary Aim was to test whether the combined dietary and behavioral interventions 

lowered BP at Month 1. Co-Primary Outcome Measures were: 1a) the change in mean 

systolic BP (mmHg), and 1b) the change in proportion (%) of individuals whose BP is 

“controlled” according to Eighth Joint National Committee (JNC 8) guidelines (for age>60 

years, SBP/DBP <150/90) [32] at Month 1 after initiation of the interventions, compared 

to Baseline. BP for the co-Primary Outcome measures was assessed by an independent 

healthcare contractor Vital Care Services (VC) (https://www.myvics.com/), using the Fora 

P20b BP Monitoring System according to their Community Telehealth Standard Operating 

Procedures, incorporating support from a Telehealth Technician Associate (TTA) on-site, 

and from a registered nurse remotely. Secondary Aims addressed the sustainability of 

changes to blood pressure and blood pressure control. Secondary outcome measures 

included: the change in mean systolic BP, and the change in the percentage of individuals 

with “controlled” BP, at Month 3 and Month 6 after initiation of the study interventions, 

compared to Baseline, as measured by VC. Additional secondary outcome measures 

assessed SMBP frequency (mean # days/week with ≥1 SMBP measure), and the change 

in mean systolic SMBP (average of all self-measured systolic BP in the last week of the 

time period), at Months 1, 3, and 6, compared to the mean systolic SMBP in the week at 

Baseline.

Exploratory aims related to cognitive, behavioral, nutritional, and psychosocial aspects of 

the intervention were assessed through the validated surveys completed at Baseline, and 

Months 1, 3, and 6.

Study Participants and settings:

The study was designed to enroll 200 adults, 100 at each of two sites. Eligible participants 

were CBN clients age 60 or older, consumed at least 4 meals/week at the study sites, 

and provided informed consent. There was no BP threshold for entry. Site 1, located in 

East Harlem, serves breakfast and lunch seven days a week; 125–150 clients attend one or 

more congregate meals each week. Social determinants of health among the neighborhood 

population include poverty, food insecurity and low rates of higher education [33]; many 

clients at this site are racial and ethnic minorities, and live alone; 13% do not speak English. 

Site 2, located on the Upper East Side of New York City, serves lunch five days a week 

to about 120 clients. The majority in the neighborhood are White and hold a high school 

diploma; many clients at Site 2 are economically distressed, live alone in rent-stabilized 

apartments, and some report homelessness (CBN data, unpublished).

Study procedures:

An overview of the study procedures timeline is provided in Fig. 1.
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Physiologic Measures:

At Baseline, and Months 1, 3, and 6 after start of the interventions, participants completed 

assessments of comorbidities, and physiologic measures including BP, pulse, BMI. Health 

assessments were conducted by trained technicians and nurses from healthcare contractor 

Vital Care Services (www.myvics.com/). BP was measured in a quiet setting, sitting with 

legs uncrossed, after a period of at least 5 min of rest, according to written standard 

operating procedures.

Cognitive, behavioral, nutritional and psychosocial measures were assessed through self-

administration of 12 validated surveys [34–45] at Baseline, and Months 1, 3, and 6. Where 

possible, we used survey instruments validated for use in low-literacy populations in both 

English and Spanish. Initially surveys were completed on-site using electronic tablets. After 

COVID-related closures, some Month 3 and Month 6 surveys were collected remotely via 

weblink or returned as a paper copy, by participant preference. We used the published scales 

or developed measures to analyze surveys (described in Supplemental Appendix A).

Behavioral Intervention:

All participants were given a personal Bluetooth-enabled BP monitor (Omron 10, Model 

BP7450). Study staff trained participants to use the monitor with video and one-on-one 

instruction. Participants were asked to take their blood pressure twice a day (morning and 

evening) at the same time each day. They were to sit still with feet flat on the floor and 

rest 5 min before taking their blood pressure and place their left arm on a table to ensure 

cuff was level with their heart. After training, participants were observed putting the cuffs 

on correctly and using the device. Participants were asked to remain still and relax while the 

machines automatically took three blood pressure measurements, with 1 min of rest between 

measurements, and displayed the average. Participants were asked to measure their BP twice 

daily, at the same times each day, through Month 1, and then daily thereafter through Month 

6. Participants also recorded readings manually and were encouraged to share results with 

their primary care clinician. Research staff met with participants every two to three weeks 

to download SMBP data, support adherence, and collect barriers and facilitators to SMBP. 

COVID-related closures shifted these activities from in-person to remote support.

The Dietary Intervention replaced the usual congregate meals served at each site with a 

six-week cycle of DASH-aligned meals, providing 50% of DASH components at lunch (both 

sites), and 70% of DASH components from breakfast and lunch combined (Site 1). Townhall 

meetings conducted in English and Spanish engaged CBN clients in taste-testing during 

menu design to incorporate seniors’ preferences. Nutrition education is described below. 

The New York City Department for the Aging (DFTA) provided input to ensure compliance 

with that agency’s nutritional guidelines, distinct from DASH requirements. A typical menu 

change is illustrated in Supplemental Appendix B. The timeline for implementation of 

DASH-aligned meals is provided in Fig. 1. COVID-related site closures interrupted the 

on-site meal service at Month 5 for Site 1, and Month 1 outcome data collection for Site 

2. The CBN food service pivoted promptly to provide DASH-aligned “grab-and-go” packed 

meals for participants to pick up while social distancing. Shortly thereafter, New York 

City instituted a home-delivered meal service for seniors isolating under COVID and the 
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project meals ceased. Thereafter, participants were encouraged to incorporate DASH eating 

principles (nutrition education sessions described below) into at-home meals, and outcome 

data were collected remotely.

Meal Satisfaction was measured ≥2 times weekly before and throughout the nutritional 

intervention. Colorful graphic Smiley Likert Food Satisfaction rating cards (in low-literacy 

English and Spanish) were distributed during meals to collect anonymous ratings and open-

text comments.

Educational Component:

Three bilingual educational programs were provided upon the start of the dietary and BP 

interventions after Day 0: 1) A classroom style review of the basics of hypertension, lifestyle 

management and medication adherence led by an experienced primary care physician (WP), 

2) a hands-on Nutrition education class covered the DASH eating plan, portion control, 

shopping, utilizing food pantry items, and meal preparation, led by registered dietitians (AR, 

GG-A, DV), and 3) Individual and group training in use of the personal SMBP devices, 

using materials from the American Heart Association, the American Medical Association, 

the NYC Department of Health and other vetted sources (https://www.CDNetwork.org/cbn-

dash).

2.1. Statistical analysis

All data were stored in REDCap files database [46] and imported into SAS Studio 9.4 for 

analysis. To assess changes in mean systolic BP, a paired t-test was conducted (for each 

site separately and for both sites combined) between Baseline and Month 1. A McNemar 

Chi-squared test (for paired data) examined differences in the percentage of those who had 

controlled blood pressure (JNC-8 criteria) between Baseline and Month 1.

From downloaded SMBP measures, we calculated the mean systolic SMBP for each 

individual, for each week of study. To assess the change in SMBP over the course of the 

study, we compared the mean change from the Baseline-SMBP to the Month 6-SMBP. We 

defined the Baselinemean systolic SMBP measure as the mean of the individual participant’s 

systolic SMBP for Week 1, and defined the Month 6 mean systolic SMBP as the mean of 

the individual’s systolic SMBP for the last week of measures collected in Month 6. Mean 

systolic SMBP differences were analyzed via a paired t-test comparing Baseline with four 

end points: Last Week of Month 1, Last week of Month 3, and Last week of Month 5 or 6 

(last available). A sample size analysis was conducted before the study and yielded a needed 

sample size of 200 for 80% power, with expected dropout (defined as enrolled but no 1 

month BP measurement) to be a maximum of 10%. A sample size of 200 would allow for 

detection of 24% of a standard deviation change in mean blood pressure, translating into 

a 5mm/Hg change, and an absolute proportion change of 18% in blood pressure control, 

holding Type I Error to 5% (two-tailed).

A linear regression analysis was conducted to identify participant characteristics associated 

with response to the study interventions. Change in systolic blood pressure (Vital Care 

Measure) from baseline to Month 1 was used as the dependent variable for all regression 

models. Variables that were deemed a priori to be important covariates, and variables that 
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were statistically significant in univariate models were selected for inclusion in the final 

regression model presented here.

3. Results

Ninety-four older adults consented to join the study across the two sites. Interventions began 

at Site 1 in October 2019, and at Site 2 in February 2020. Average weekly meal attendance 

and meal satisfaction measured in the weeks before and after conversion to DASH-aligned 

menus were unchanged. Interventions were delivered as planned until March 2020 when 

New York City mandated COVID-19-related closure of in-person services shifted study 

conduct and data collection to remote platforms. The CONSORT diagram (Fig. 2) illustrates 

the flow of participants at each site, participation in study assessments, and study attrition. 

Due to COVID-mandated site closures, 19 participants at Site 2 (23% of participants overall) 

were unable to attend their Month 1 assessment of primary outcome. Of the 84 participants 

who completed the Baseline assessments, 61 (73%) completed Month 1 assessments. At 

study completion in July 2020, 57/84 (68%) of participants had returned a Month 6 survey.

Characteristics of the study participants are shown in Table 1. Participants at Site 1 were 

more likely to be persons of color and to have lower educational attainment than those at 

Site 2. The income distribution was similar in both sites: 43% of participants reported an 

annual income of less than $20,000. Overall, 63% of participants were either overweight or 

obese. At Baseline, few participants had BP in the normal range (19%), most had stage 1 

or stage 2 hypertension (71%) and some were in hypertensive crisis (4%). Overall, 42% of 

the 84 participants who completed Baseline measures scored as Food Insecure on the Food 

Insecurity survey.

For the 61 participants who completed assessment at both timepoints, the change in mean 

systolic BP was −4.41 mmHg (p = 0.07) at Month-1 compared to Baseline (Table 2). The 

percentage of participants whose BP was “controlled” (according to JNC 8 guidelines) 

increased by 15.7% for the same time period. Neither primary outcome for the combined 

cohort was statistically significant. Among Site 1 participants, there was minimal BP decline 

(−2.66 mmHg p = 0.39) at Month 1, whereas among the Site 2 participants who completed 

Month 1 visits before COVID site-closure, the change in mean BP was −8.0 mmHg, 

and statistically significant (p < 0.05). At Month 3, the change in mean BP, was −3.51 

mmHg, slightly greater than at Month 1, and not statistically significant (p = 0.25). The 

corresponding measures at Months 6 for Site 1, and Months 3 and 6 for Site 2 were not 

collected due to COVID-related closures.

We assessed the change in SMBP across the duration of the study for all participants 

and each study site using individuals’ assessments from the first and last weeks of the 

observation periods (Table 3). For some participants at Site 1 who did not have Week 1 

measures, we used Week 2 measures for their Baseline-SMBP. Week 1 measures for SMBP 

were available for all Site 2 participants. SMBP Baselines are presented as Week 1/2. 

Similarly, not all participants continued SMBP measures to the end of Month 6, so we used 

the last available measure in Month 5 and Month 6 as the last measure, called Month 5/6.
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Participants reported facilitators to taking SMBP included leaving the device out in a highly 

visible location, pairing the timing of measurements with other established habits (e.g. 

breakfast, brushing teeth), engaging a household member for assistance, setting an alarm, 

and other active reminders. Participants main barriers were discomfort with the cuff, lack of 

confidence about the measures, and forgetting.

Overall, 43/84 (51%) participants who received a personal BP device completed SMBP 

measures through Month 1, and 25/84 (30%) continued taking measures through Months 

5/6 (Table 3). Participants conducting SMBP took at least one measure on an average of 3 

days/week (Table 4). During Week 1/2, the mean systolic SMBP measured across the cohort 

was 125.1 mmHg (Range: 96.3–160.9 mmHg, n = 45), and at Month 5/6, was 120.6 (Range: 

96.3–151 mmHg, n = 25). The mean change in mean systolic SMBP for participants who 

had both Baseline and Month 5/6 data was −6.9 mmHg (p = 0.004) (Table 3).

To evaluate potential self-selection bias among those who completed the measurements over 

time, we compared the individuals who continued taking their home blood pressure until the 

end of the study with those who did not. Race and sex were the only statistically significant 

differences among the groups; women (n = 22 (88%), and p = 0.002) and Black participants 

(n = 15 (60%), and p = 0.04) were more heavily represented in the group who continued 

taking their home blood pressure measurements (n = 25), than among those who dropped 

out (n = 20). Baseline blood pressure was not associated with continuing to record home BP 

self-measurements.

We conducted a multiple linear regression analysis to identify characteristics associated with 

changes in the primary outcome (Table 5). We found statistically significant associations of 

BMI, age, and baseline blood pressure with change in mean BP from baseline to Month 1. 

Higher BMI was associated with an increase in BP, and higher baseline blood pressure was 

associated with a decrease in BP.

4. Discussion

Senior centers are an under-recognized venue to disseminate, implement and evaluate 

evidence-based health interventions [48] and there are few examples of centerbased blood 

pressure interventions [49,50]. In its first months, our study demonstrated the feasibility of 

implementing a multi-component intervention involving DASH-aligned congregate meals, 

SMBP and educational support for community-living seniors attending a senior center 

congregate meal program. Diet is an important modifiable risk factor for CVD [51], and 

our study provides the first evidence of implementation and potential effectiveness of DASH 

as part of a congregate meal program for seniors. In a smaller-than-planned cohort, our 

primary outcome (change of −4.41 mmHg (p = 0.07) at Month-1 compared to Baseline) did 

not reach statistical significance. However the impact of the combined interventions may 

accrue over time: some participants were able to sustain SMBP monitoring until the end 

of study and lowered their blood pressure in both a clinically meaningful and statistically 

significant way (Table 3). Our findings are aligned with the literature on the effectiveness 

of SMBP in lowering blood pressure [52]. Home self- BP monitoring in conjunction with 

other interventions such as counseling and education have been found to be more effective 
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at lowering blood pressure than self-monitoring alone [24–26,53]. Further research is needed 

to identify the adaptations needed to implement and optimize multi-component interventions 

including DASH-aligned congregate meals, health education and SBPM in senior service 

settings and other community-based organizations.

Congregate meals provided by senior centers provide a sustainable setting to improve 

food security, nutritional status, blood pressure control and CVD risk among seniors 

[54]. Behavior-change theory highlights the importance of positive social influence and 

a supportive environment in helping individuals maintain newly adopted behavior over 

time [55]. By targeting a program and social space already frequented by older adults, 

this intervention sought to modify participants’ environments to facilitate behavior change. 

This approach has particular promise for communities facing health disparities. SMBP, 

combined with implementation of the DASH diet, can strengthen a participant’s sense 

of autonomy and control over their own health and can also improve collaboration with 

the clinician who monitors and manages their blood pressure. This might be empowering 

particularly for minority participants who have greater vulnerability to CVD risk, and face 

barriers to healthcare access. Several DASH trials that found African Americans were 

less likely to adhere to the DASH diet recommended additional adaptations for minority 

communities [17]. Our study found that Black women, who are at higher risk of adverse 

CVD outcomes, were more likely to continue SMBP monitoring than other participants. 

This gender difference warrants further exploration.

Our study has several limitations. We did not meet the planned sample size for the study due 

to under-enrollment. COVID curtailed delivery of the interventions as planned and interfered 

with collection of primary outcome data. The substitution of Week 2 SMBP measures for 

missing Week 1 data at Site 1 may have under-estimated the change in systolic SMBP, 

and many seniors conducted SMBP monitoring infrequently, reducing the number of paired 

observations available for analysis. Mean systolic blood pressure at Baseline for the cohort 

was 137 mmHg, a reflection of a broadly inclusive approach that permitted enrollment of 

non-hypertensive individuals.

A 2016 meta-analysis of randomized controlled trials found that healthy dietary patterns 

such as DASH significantly lowered systolic BP by 4.26 mm Hg [56], and our study, 

although under-powered, yielded a reduction of similar magnitude (−4.41 mmHg). A larger 

sample size would be required to detect effects of this size, especially if including non-

hypertensive individuals [57]. If our findings were replicated in a larger cohort, we might 

observe a statistically significant difference for this clinically meaningful reduction in SBP 

at Month 1, and a longer follow-up time would be important to determine whether this 

reduction can be sustained over time.

While the observed effect sizes are lower than the prespecified outcomes of the study, given 

the challenges imposed by the pandemic, the signals we observed justify designing a follow-

on study in a larger cohort at a time when all the planned outcome data can be collected, 

and other lessons learned can be attended to. Viewed through the lens of implementation 

science, the current study was a pilot Type I hybrid effectiveness-implementation study [58], 

designed to assess clinical outcomes (systolic BP reduction and improvement in BP control) 
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while gathering preliminary information on implementation. Since the study was conducted 

with a single agency (CBN) there is no organizational-level variation to examine here, 

such as inner and outer context [59], although the participant characteristics did differ by 

location (see Table 2). Here, we report the frequency of home blood pressure self-monitoring 

as a measure of feasibility, which is one dimension to assess implementation. Table 4 

demonstrates that participants were willing and able to perform home self BP monitoring, 

and that those who measured their BP at least once during the follow-up interval (65% of 

participants), self-monitored about three times per week. This number was fairly consistent 

over the 6-month follow-up. A future manuscript will describe the barriers and facilitators 

we observed and describe these within the context of the Consolidated Framework for 

Implementation Research (CFIR) [59].

A redesigned study could be readily streamlined by incorporating our top lessons learned: 1) 

Implement DASH-aligned congregate meals using the study’s NYC DFTAapproved menus; 

2) Reduce the burdens to participants by omitting psychosocial surveys that added little 

value; 3) Support participants for SMBP while reducing burden on the research team by 

partnering with a peer-supported SMBP support programs or Federally Qualified Health 

Centers; 4) Engage more congregate meal sites to boost enrollment and cohort size; 5) In 

alignment with the multiple linear regression model which found initial SBP, age and BMI 

were significantly associated with lowering SBP, focus future efforts on the participants 

with higher SBP and higher BMI as those most likely to benefit from the interventions. 

This reinforces our continued effort to focus on older adults at a higher risk of CVD to 

maximize the impact of the intervention. 6) Capture setting-specific measures to understand 

the contribution of organization-related variables to uptake, effectiveness and sustainability.

5. Summary/significance

Our study demonstrates the potential of leveraging community-engaged research partnership 

models to develop and implement community-based interventions incorporating evidence-

based interventions to improve health.

6. In summary

I. It is feasible to implement DASH aligned meals through a congregate meals 

program; pairing it with self-monitoring of blood pressure (SMBP) as part of 

multi-component evidence-based interventions.

II. A 4 mmHg decrease across both sites at Month 1 may be clinically meaningful; 

the 8 mmHg decrease at Site 2 was clinically and statistically meaningful.

III. Social determinants of health, including food insecurity and low-income, can 

drive seniors to access nutrition services from senior serving organizations. 

Broader adoption and dissemination of programs such as this one could 

meaningfully impact health outcomes among seniors experiencing health 

disparities.

IV. The burdens related to research could be simplified by: using the study’s DASH-

aligned menus; eliminating the surveys as they did not explain differences in 
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outcomes, and engaging partners such as local health organizations and peer 

partner programs to support SMBP effectively without requiring senior centers to 

develop this capacity.

V. A community-based intervention involving congregate meals and SMBP, once 

streamlined, implemented and proven effective in a larger study, has potential for 

widespread dissemination, adoption and public health impact.

VI. Our engagement model demonstrated the effectiveness of a multi-partner 

collaboration that included a government agency, nonprofit agencies and 

academia in developing and evaluating a community-based health intervention.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Study Procedures Timeline. Schedule of planned intervention components and study 

assessments for this 6-month study. Weeks are relative to start of interventions at each Site.
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Figure 2. 
CONSORT Diagram of DASH Senior Center Intervention. Consort diagram shows the flow 

of participants through the study. Site closures due to COVID-19 pandemic-related public 

health mandates interrupted the delivery of congregate meals and in-person assessments 

including primary outcome measures; many assessments could be collected remotely.
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