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IMPORTANCE The Dietary Approaches to Stop Hypertension (DASH) eating plan lowered
blood pressure (BP) among Black adults in a controlled environment, but to date, there are no
grocery shopping strategies that replicated its health effects in a community setting.

OBJECTIVE The Groceries for Black Residents of Boston to Stop Hypertension (GoFresh) trial
was conducted to determine the effects of low sodium-DASH groceries on systolic BP.

DESIGN, SETTING, AND PARTICIPANTS This parallel-group randomized clinical trial was
conducted in Boston from August 2022 to September 2025 among Black residents of urban
communities with few grocery stores, a systolic BP of 120 to less than 150 mm Hg, a diastolic
BP less than 100 mm Hg, and no hypertension treatment. Data were analyzed from June
through October 2025.

INTERVENTIONS Participants were randomly assigned to 12 weeks of home-delivered,
DASH-patterned groceries ordered weekly with dietitian counseling without emphasizing
cost or three $500 stipends every 4 weeks intended for self-directed grocery shopping.

MAIN OUTCOMES AND MEASURES The primary comparison was the difference in the 3-month
change in model-estimated office systolic BP (based on 3 measurements over at least 2 visits)
between interventions. Adherence was assessed via 24-hour urine collection. Secondary
outcomes included diastolic BP, body mass index (BMI), hemoglobin A, levels, and
low-density lipoprotein (LDL) cholesterol. Maintenance of effects was assessed 3 months
after intervention cessation.

RESULTS Among 180 participants, (mean [SD] age, 46.1[13.3] years; 102 female [56.7%]; 180
self-reported Black [100%]; 12 Hispanic [6.7%]), 175 individuals (97.2%) completed the
primary outcome assessment. Mean (SD) baseline systolic BP and diastolic BP were 130.0
(6.7) mm Hg and 79.8 (8.1) mm Hg. At 3 months, the mean systolic BP changed -5.7 mm Hg
(95% Cl, =74, to-3.9 mm Hg) in the DASH-patterned group and -2.3 mm Hg (95% ClI,

-4.1to -0.4 mm Hg) in the self-directed group (difference in changes, -3.4 mm Hg; 95% Cl,
-5.9to -0.8 mm Hg; P = .009). Compared with the self-directed group, after 3 months the
DASH-patterned group changed mean diastolic BP by -2.4 mm Hg (95% Cl, -4.2 to

-0.5 mm Hg), urine sodium level by -545 mg/24 h (95% Cl, -1041to -50 mg/24 h), and LDL
cholesterol by -8.0 mg/dL (95% Cl, -13.7 to -2.3 mg/dL) (to convert LDL cholesterol to
millimoles per liter, multiply by 0.0259). Effects were not maintained 6 months after the
intervention was initiated. No effects occurred in BMI or hemoglobin A, level.

CONCLUSIONS AND RELEVANCE In this study, a program of home-delivered, DASH-style
groceries plus dietitian counseling decreased BP and LDL cholesterol levels beyond
comparable monetary compensation. However, effects were not maintained after the
intervention ended.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT05121337
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DASH-Patterned Groceries and Effects on Blood Pressure

levated blood pressure (BP) and hypertension are preva-

lent in the US and disproportionately affect Black

adults.! Interventions that lower BP reduce the risk
of cardiovascular disease and premature death.? Previous
studies suggested that diet was primarily responsible for dis-
parities in hypertension between Black and White adults.?
The Dietary Approaches to Stop Hypertension (DASH) diet,**>
a balanced eating plan emphasizing fruits, vegetables, low-
fat dairy, and lean meats, lowered BP among Black adults with
high BP® by optimizing potassium relative to sodium in meals.*
However, food items used in DASH are less accessible® for many
adults living in communities with fewer grocery stores
(ie, “food deserts”).”

Advances in home delivery from online grocery stores pre-
sent a solution to improve access to healthy groceries® by of-
fering a wide selection of foods that may be customized to fam-
ily preferences® while overcoming geographic barriers related
to storelocation. Indeed, the US Department of Agriculture con-
tinues to expand its Supplemental Nutrition Assistance Pro-
gram (SNAP) ecommerce platform with an increasing number
of vendors.'®!! Whether food supplementation programs like
SNAP could be used to improve health through access to healthy
food items is the focus of ongoing policy debate.!? However, no
strategies for selecting groceries from contemporary vendors
have achieved the health benefits of DASH in general popula-
tion settings. Such knowledge is essential for grocery prescrip-
tion programs aimed at directing patients toward foods that
will improve their health. In this setting, we conducted the
Groceries for Black Residents of Boston to Stop Hypertension
(GoFresh) trial to test whether home-delivered groceries, or-
dered online according to a flexible distillate of DASH prin-
ciples with dietitian counseling, lowered systolic BP (SBP) com-
pared with the provision of similar monetary compensation.

Methods

This randomized clinical trial was approved by the Beth Israel
Deaconess Medical Center (BIDMC) institutional review board.
All participants provided written, informed consent. This study
is reported following the Consolidated Standards of Report-
ing Trials (CONSORT) reporting guideline.

Overview

GoFresh was an investigator-initiated, individually random-
ized, parallel-assignment trial conducted in Boston, Massa-
chusetts (NCT05121337) (see eFigure 1in Supplement 1 and the
trial protocol and statistical analysis plan in Supplement 2).'®
Participants were recruited from August 31, 2022, to March 20,
2025. The first participant was enrolled (randomized) on
September 30, 2022. In this study, data collection through the
6-month maintenance visit (3 months after the intervention
ended) concluded September 17, 2025, but follow-up through
the 12-month visit will end in March 2026.

Population
Study visits occurred at the BIDMC Clinical Research Center
or the Bowdoin Street Health Center, a BIDMC community clinic
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Key Points

Question Can home-delivered, DASH-style groceries with
dietitian counseling lower blood pressure among Black adults
living in communities with few grocery stores?

Findings In this randomized clinical trial of 180 Black adults with
elevated blood pressure or hypertension, low sodium-DASH
groceries ordered online with dietitian counseling decreased
blood pressure at 3 months vs a monetary stipend.

Blood pressure increased back to baseline levels after the
grocery intervention ended.

Meaning In this study, home-delivered, DASH-patterned
groceries and dietitian counseling meaningfully decreased blood
pressure among Black adults, but effects were not maintained
after the intervention ended.

(Dorchester, Massachusetts). Recruitment focused on BIDMC
patients and community-dwelling adults, using a broad range
of strategies and advised by a community advisory board.®
Major inclusion criterion were being aged 18 years or older, self-
identifying as African American or Black, having a measured
SBP 0f 120 to less than 150 mm Hg and a diastolic BP (DBP) less
than 100 mm Hg, and living in Boston-area communities with
few grocery stores.'*'® Medical exclusions were active phar-
macologic treatment for hypertension, diabetes (hemoglobin
A, level 26.5% [to convert to proportion of total hemoglobin,
multiply by 0.01] or active pharmacologic treatment), a se-
rum potassium level of 5.0 mEq/L or greater or less than
3.5 mEq/L (to convert to millimoles per liter, multiply by 1.0),
an estimated glomerular filtration rate (eGFR) less than
30 mL/min/1.73 m?, or significant health conditions that could
interfere with participation in the trial. Participants were also
required to have access to refrigeration, cooking appliances,
and Wi-Fi or cellular service and could not have significant food
intolerances, nutritional requirements, or allergies that would
interfere with diet adherence. No more than 1 member per
household was permitted to enroll.

Randomization and Masking

The randomization schedule was generated by a computer al-
gorithm by the study statistician (R.B.D.) and securely loaded
into REDCap (REDCap Consortium).'”® Allocation followed a
permuted block scheme (sizes of 2, 4, or 6) in strata of base-
line BP (SBP 120 to <140 mm Hg or 140 to <150 mm Hg). The
allocation sequence was concealed. Participants and dieti-
tians were aware of assignment after allocation but masked to
outcome assessments. Staff performing outcome assess-
ments, analysts, and other investigators were masked to as-
signment until after the last primary outcome assessment was
completed.

Interventions

GoFresh interventions are described elsewhere.!® Partici-
pants were assigned 1 of two 12-week interventions: home-
delivered DASH groceries or self-directed shopping with a mon-
etary stipend. Participants assigned the DASH groceries
condition completed weekly calls with a study dietitian (in-
cluding K.F., J.M., and S.A.) to order groceries each week for
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12 weeks via online grocery stores (Amazon Fresh, Instacart,
or Whole Foods). The self-directed group received an unre-
stricted stipend every 4 weeks.

The grocery intervention was intended to be weight neu-
tral. Calorie needs were estimated via the Mifflin-St Jeor en-
ergy estimator2® and increased based on family size to allow
for sharing at dinner. Groceries were ordered in fixed propor-
tions of food groups to mirror DASH at different kilocalorie lev-
els following the sliding scale and most serving sizes pub-
lished by the National Heart, Lung, and Blood Institute at a
median weekly cost of $240 per family (eTables 1-3 in
Supplement 1).2!

During weekly calls, dietitians recorded meals consumed
using nonstudy groceries to calculate weekly adherence,'® de-
livered a brief (target <15 minutes) nutrition lesson,'® and
reviewed grocery orders, aiming to ensure a potassium to so-
dium ratio greater than 2.0 and a saturated fat level of less than
7% of total energy.* After the grocery intervention, partici-
pants were asked via a 5-point Likert scale if they enjoyed the
groceries and if the diet was easy to understand (1 [none of
the time] to 5 [all the time]). A response of 4 or 5 was consid-
ered agreement.

Participants who were assigned self-directed shopping re-
ceived a handout about DASH?? and a stipend of $500 dis-
bursed at weeks 4, 8, and 12 during the intervention phase.
There were no restrictions placed on the stipend, and partici-
pants were informed that they would not be asked about how
it was spent.

Study Visits

Interested participants underwent a prescreening call, at least
2 on-site screening visits, a virtual run-in visit used to test food
delivery, and a randomization visit. After randomization, par-
ticipants entered the 12-week intervention phase. Within the
last week of the intervention phase, participants returned for
2 follow-up visits typically scheduled within 24 hours of each
other to assess primary and secondary outcomes. After the sec-
ond follow-up visit, participants entered the maintenance
phase, with no groceries or stipend and minimal study con-
tact. At 6 months after randomization, participants under-
went another pair of in-person visits. At 12 months after ran-
domization, participants underwent a final, closeout telephone
call focused on longer-term behavior change (to be reported
later).

Primary Outcomes and Comparison

The primary outcome was change in mean office-based SBP
after 3 months comparing the DASH groceries condition with
the self-directed shopping condition. The mean of the preran-
domization SBP was determined over 3 visits (the 2 screening
visits and 1 randomization visit). After randomization, SBP was
based on the mean of the 2 visits after the intervention phase
at 3 months and the mean of 2 visits at 6 months during the
maintenance phase.

Prior to BP measurement, participants were instructed to
rest for 5 minutes with a supported back and with their arm
at heartlevel and then undergo 3 measurements separated by
a 60-second pause between measurements using an Omron
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HEM907XL. Team members were present during measure-
ments and used the nondominant arm with a cuff matching
the measured midarm circumference. The same cuff size and
arm were used throughout the study. Staff were recertified for
BP measurement annually, and all devices were calibrated quar-
terly using a SimCube SC-4Kit BP simulator.?®> BP was re-
quired to be measured within a 2-week window for 3-month
visits and a 3-month window for 6-month visits.

Adherence Outcomes

Adherence was assessed via 24-hour urine, 24-hour dietary re-
call, and validated food frequency questionnaires. For urine,
participants could miss only 1 measurement and no more than
2 hours of recording over the 24-hour period. Participants could
not be menstruating during the assessment. Urine sodium, po-
tassium, and creatinine levels were measured by Quest Diag-
nostics. The 24-hour dietary recall was administered by staff
using the Automated Self-Administered 24-hour (ASA24)
Dietary Assessment Tool?>#2°> and used to determine a DASH
Diet Index score.?® Food frequency questionnaires focused on
fruits, vegetables, fiber, and fat.?”-28

Secondary Outcomes

Body mass index (BMI; calculated as weight in kilograms
divided by height in meters squared) was derived from
height measured during screening and weight measured
using the mean of 4 measurements (2 measurements over 2
visits) at the prerandomization visit, 3 months after random-
ization, and 6 months after randomization. Awake ambula-
tory BP monitoring was performed before randomization and
at 3 months and 6 months after randomization. A Spacelabs
OnTrak 90227 device was worn over 24 to 26 hours on the
nondominant arm and programmed to record every 20 min-
utes during the day and every 30 minutes between 1:00 AM
and 5:00 aM. Phlebotomy was performed before randomiza-
tion and at 3 months and 6 months. Hemoglobin A,. and
serum lipid, potassium, and creatinine levels were measured
by Quest Diagnostics; eGFR was reported using the 2021
race-free, creatinine-only equation.?®

Other Covariates

Participants self-reported age, sex assigned at birth, race and
ethnicity (in addition to Black, if relevant; ethnicity options
were Hispanic or Latino and not Hispanic or Latino), educa-
tion level, marital status, annual income, weekly cost of
groceries, employment status, and family size. Social Vulner-
ability Index percentile was used to estimate participant neigh-
borhood socioeconomic status based on zip code.?%-*! Primary
meal preparer status was determined by whether a partici-
pant ate meals alone or reported cooking more hours than any-
one else in their household.

Safety Monitoring and Dietary Symptoms

Participants were monitored for adverse events through sched-
uled visits and ad hoc reporting. Prespecified adverse events were
extreme BP values (SBP >180 mm Hg or DBP >110 mm Hg),
hyperkalemia (potassium levels =5.5 mEq/L), severe allergies
(eg, anaphylaxis), or bowel problems resulting in hospitalization.
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At prerandomization, 3-month, and 6-month visits, par-
ticipants were administered a 4-point symptom scale used
in DASH-Sodium,* ranging from 1 (symptom did not occur)
to 2 (symptom did occur and was mild), 3 (symptom did
occur and was moderate), and 4 (symptom did occur and
was severe). In addition, participants were asked about how
they felt overall in the past 3 months, with responses using
a Likert scale in which 1 corresponded to “Much worse than
usual” and 5 corresponded to “Much better than usual.”

Statistical Analysis

The primary outcome comparison was difference in change in
SBP between the 2 assignments. The sample size of 150 par-
ticipants was powered to detect a between-group difference
in SBP of -5.8 mm Hg (type I error of .05 and a power of 0.85)
based on an SD of 11.85 and 11.40 observed elsewhere.* We
aimed to recruit at least 176 participants to account for a 15%
attrition rate.

Analyses were performed using a modified intention-
to-treat analysis. Given low attrition and minimal missing
data, we performed a complete case analysis. Our primary
comparison was the net effect of randomized assignment
(DASH vs self-directed shopping) on office SBP from baseline
to 3 months (primary) and 6 months after randomization.
We estimated these effects from a generalized estimating
equations model of SBP with 3 independent variables:
assignment (DASH groceries vs self-directed shopping), visit
(baseline, 3 months, and 6 months), and the assignment-
visit interaction, using an exchangeable correlation structure
and a robust variance estimator. We performed prespecified
sensitivity analyses to address BPs measured outside time
windows, off protocol, and in the setting of medication
changes.?2"3> Other sensitivity analyses examined non-
adherence or adjusted for baseline BP and zip code. The 20
eligible zip codes were grouped into 13 neighborhoods and
treated as a categorical variable. Effect modification was
assessed in prespecified strata of baseline age, sex, meal pre-
parer status, BMI, hemoglobin A, level, family size, and SBP
via generalized estimating equations using 3-way interaction
terms.

Using similar models, we determined the effect of DASH
groceries vs self-directed shopping on 24-hour urine sodium
and potassium levels, 24-hour dietary recall (nutrients, food
groups, and DASH Diet Index?®), and validated food fre-
quency screeners,?”28 as well as secondary outcomes: office
DBP, awake SBP and DBP, eGFR, and lipid, hemoglobin A,
serum potassium, and serum creatinine levels.

Adverse events were tabulated by assignment. In addi-
tion, we described participant-reported symptoms (median and
proportion with no symptoms), comparing them at each pe-
riod with Wilcoxon signed-rank tests.

Data were adjudicated prior to unblinding (June 26, 2025)
using a randomly generated assignment variable. Analyses
were conducted with SAS statistical software version 9.4 (SAS
Institute). A 2-tailed P < .05 was considered statistically sig-
nificant. A hybrid parallel line plot3® was created in Stata sta-
tistical software version 15.1 (StataCorp). Data were analyzed
from June through October 2025.
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Results

Study Participants

0f 5548 adults assessed for eligibility, we randomized 180 par-
ticipants (mean [SD] age, 46.1[13.3] years; 102 female [56.7%];
180 self-reported Black [100%]; 12 Hispanic [6.7%]) (Figure 1;
Table 1). Among these, 175 individuals (97.2%) completed the
primary outcome assessment at 3 months and 167 individu-
als (92.8%) completed the 6-month visit within the window
(eTables 4-5 in Supplement 1). Mean (SD) baseline systolic BP
and diastolic BP were 130.0 (6.7) mm Hg and 79.8 (8.1) mm Hg.

Blood Pressure

At 3 months, the mean SBP (primary outcome) changed by
-5.7 mm Hg (95% CI, -7.4 to -3.9 mm Hg) in the DASH group
and -2.3 mm Hg (95% CI, -4.1 to -0.4 mm Hg) in the self-
directed group (difference in changes, -3.4 mm Hg; 95% CI,
-5.9to-0.8 mm Hg; P = .009) (Figure 2A; eFigure 2 in Supple-
ment 1; Table 2). After 3 months of the maintenance phase, the
mean SBP increased significantly among participants as-
signed to DASH (2.4 mm Hg; 95% CI, 0.8 to 4.0 mm Hg) but
not the self-directed group (-1.1 mm Hg; 95% CI, -3.1 to
0.9 mm Hg), with a difference in changes of 3.5 mm Hg
(95% CI, 0.7 to 6.0 mm Hg) (Figure 2B; Table 3). Mean DBP
(a secondary outcome) followed a similar pattern (eFigure 2
in Supplement 1); after 3 months the DASH-patterned group
changed mean diastolic BP by -2.4 mm Hg (95% CI, -4.2 to
-0.5 mm Hg) compared with the self-directed group. There was
no significant difference in hypertension medication changes
between groups (eTables 6-7 in Supplement 1), and sensitiv-
ity analyses resulted in comparable inferences (eTables 8-9 in
Supplement 1). Mean effects were similar across subgroups,
although, maintenance between 3 and 6 months was better
among primary meal preparers (eTable 10 in Supplement 1).

Adherence

Participant median (IQR) adherence to meals was 94.8%
(91.7%-97.2%) based on weekly reports to dietitians. Among
82 responders, 80 individuals (97.6%) agreed that they en-
joyed the groceries, and among 83 responders, 80 individu-
als (96.4%) reported that DASH was easy to understand. At 3
months, there was a significant change in mean 24-hour urine
sodium excretion of DASH vs the self-directed group (-545
mg/24 h; 95% CI, -1041 to -50 mg/24 h) (Table 2 and Table 3;
eTables 11-12 in Supplement 1). In contrast, there was no sig-
nificant change in mean 24-hour urine potassium excretion of
DASH vs the self-directed group (158 mg/24 h; 95% CI, -86 to
402 mg/24 h).

At 3months, there was a significant difference in the change
in mean 24-hour recall for sodium intake (-1118 mg/d; 95% CI,
-1727 to -508 mg/d), total kilocalories (-490 kcal/d;
95% CI, -845 to -134 kcal/d), saturated fat intake (-10.6 g/d;
95% CI, -16.4 to -4.7 g/d), and the DASH index score (0.69
points; 95% CI, 0.16 to 1.22 points) (Table 2 and Table 3;
eTables 11-14 in Supplement 1). Similarly, the rapid food
frequency screener generally showed higher consumption
of fruit and vegetables and lower consumption of fat and
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Figure 1. Study Flowchart

5548 Community-dwelling adults assessed for eligibility

e

‘ 162 Systolic blood pressure 120 to <140 mm Hg ‘

|
| !

‘ 81 Assigned DASH ‘ ‘ 81 Assigned self-directed ‘

—> 1 Dropped out

80 Active at 3 mo

81 Active at 3 mo

77 Participated in 3-mo
visit and were included
in primary analysis

2 BP obtained outside
visit window
1 Did not attend visit

80 Participated in 3-mo
visit and were included
in primary analysis

1 BP obtained outside
visit window

|

80 Active at 6 mo
75 Participated in 6-mo
visit and were included
in secondary analysis
1 BP obtained outside
visit window
4 Did not attend visit

81 Active at 6 mo
74 Participated in 6-mo
visit and were included
in secondary analysis
1 BP obtained outside
visit window
6 Did not attend visit

180 Randomized

5368 Excluded
2160 Hypertension treatment
933 Ineligible blood pressure
921 Loss of interest or contact
412 Zip code or move
153 Diabetes
144 Exclusionary medications
133 Study burden
123 Medical history
115 Other
67 Pregnant or lactating
41 Dietary restrictions
33 Family size
32 Not Black or African American
24 Extreme food insecurity
21 Investigator discretion
20 Arm circumference
18 Ineligible lab values
18 Current weight loss program

‘ 18 Systolic blood pressure 140 to <150 mm Hg ‘

|
| !

‘ 9 Assigned DASH ‘ ‘ 9 Assigned self-directed ‘

9 Active at 3 mo
9 Participated in 3-mo
visit and were included
in primary analysis

9 Active at 3 mo
9 Participated in 3-mo
visit and were included
in primary analysis

9 Active at 6 mo
9 Participated in 6-mo
visit and were included
in secondary analysis

9 Active at 6 mo
9 Participated in 6-mo
visit and were included
in secondary analysis

{

86 Included in DASH group in
primary analysis at 3 mo

89 Included in self-directed group
in primary analysis at 3 mo

There were 380 participants who screened more than 1time, among whom,
results of the last screening visit are presented. After randomization, some people
may have skipped a visit for miscellaneous reasons. In some cases, participants
provided information (eg, family death), but the reason was not determined in
many cases. However, many of these participants returned for later visits. The
figure indicates individuals contributing to blood pressure analyses and those
who remained active in the study. Exclusionary medications included (1) unstable
doses over the past 2 months in sodium-glucose cotransporter 2 inhibitors,
stimulants, inhaled or oral medications for asthma or chronic obstructive
pulmonary disease, hormone therapy or thyroid hormone, and weight-increasing
psychotropic agents (including antipsychotic agents, lithium, and mirtazapine);

(2) any use of potassium supplementation (except if part of a multivitamin),
warfarin, chronic oral corticosteroid use, weight loss medications (including
glucagon-like peptide-1receptor agonists); (3) unstable doses of vitamin, mineral,
and botanical supplements; or (4) any medication not compatible with
participation as determined by investigators. Ineligible laboratory values were
serum potassium levels of 5.0 mEq/L greater or less than 3.5 mEg/L, an estimated
glomerular filtration rate less than 30 mL/min/1.73 m? by the Chronic Kidney
Disease Epidemiology Collaboration equation, or hemoglobin A, levels of 6.5%
or greater. (To convert hemoglobin A, to proportion of total hemoglobin,
multiply by 0.01; potassium to millimoles per liter, multiply by 1.0.) DASH indicates
Dietary Approaches to Stop Hypertension.

saturated fat at 3 months in the DASH vs self-directed group
(Table 2 and Table 3; eTable 12 in Supplement 1). These

JAMA January 6,2026 Volume 335, Number 1

between-assignment differences were not as pronounced and
were nonsignificant in the maintenance phase.

jama.com

© 2025 American Medical Association. All rights reserved, including those for text and data mining, Al training, and similar technologies.

Downloaded from jamanetwork.com by Biblioteca Nacional de Salud y Seguridad Social user on 01/19/2026


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2025.21112?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2025.21112
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2025.21112

DASH-Patterned Groceries and Effects on Blood Pressure

Original Investigation Research

Table 1. Baseline Participant Characteristics

Table 1. Baseline Participant Characteristics (continued)

Participants, No. (%) (N = 180)

Participants, No. (%) (N = 180)

DASH groceries Self-directed grocery DASH groceries Self-directed grocery
Characteristic (n =90) shopping (n = 90) Characteristic (n =90) shopping (n = 90)
Demographic characteristics Physical findings
Age, mean (SD), y 46.5 (12.7) 45.8 (14.0) Systolic BP, mean (SD), 129.8(6.7) 130.3(6.7)
e
<65 83(92.2) 82 (91.1) mm Hg
120to0 <130 52 (57.8) 47 (52.2)
265 7(7.8) 8(8.9)
= 130to <140 29(32.2) 34 (37.8)
X
140to <150 9(10.0 9(10.0
Female 47 (52.2) 55(61.1) 0 ( ) ( )
Diastolic BP, mean (SD), 79.1(7.4) 80.5(8.7)
Male 43 (47.8) 35(38.9) mm Hg®
Black or African American® 90 (100) 90 (100) <80 48 (53.3) 40 (44.4)
Ethnicity 80 to <90 40 (44.4) 40 (44.4)
Hispanic or Latino 5(5.6) 7(7.8) 90 to <100 2(2.2) 10(11.1)
Not Hispanic or Latino 85 (94.4) 83(92.2) BMI, mean (SD) 30.8 (6.0) 31.3(6.7)
Birth region Underweight (<18.5) 0 0
Africa 5(5.6) 9(10.0) Normal (18.5 to <25) 16 (17.8) 14 (15.6)
Caribbean 13 (14.4) 14 (15.6) Overweight (25 to <30) 29 (32.2) 28(31.1)
us 72 (80.0) 67 (74.4) Obesity (230) 45 (50.0) 48 (53.3)
Education Laboratory findings
<High school 14 (15.6) 9(10.0) Hemoglobin A, 5.5(0.4) 5.5(0.4)
o,
Some college 34(37.8) 30(33.3) EE (51,75
>College graduate 42 (46.7) 51 (56.7) 7 >8 (64.4) 61(678)
P p— 5.7t0<6.5 32(35.6) 29 (32.2)
Single 57 (63.3) 50 (55.6) ﬁqGLF/E%irr?/ela.%snE%' 94.5(16.4) 95.4 (18.4)
Married or living with 22 (24.4) 20(22.2) 30 to <60 2(2.2) 6(6.7)
partner
Divorced or separated 9(10.0) 17 (18.9) 6010 <90 34(37.8) 22244
Widowed 1L1) 202.2) 290 54 (60.0) 62 (68.9)
Unknown o prefernotto 1 (L.1) 1(1.1) hquL/glr_lolesterol, mean (SD), 121.0 (34.6) 112.9(29.5)
answer
Annual household income, $ Abbreviations: BP, blood pressure; BMI, body mass index (calculated as weight
in kilograms divided by height in meters squared); DASH, Dietary Approaches to
S i) oEhE) Stop Hypertension; eGFR, estimated glomerular filtration rate; LDL, low-density
30000 to 59999 23 (25.6) 20(22.2) lipoprotein.
260000 35(38.9) 43 (47.8) SSl conversion factors: To convert hemoglobin A, to proportion of total hemoglobin,
Unsure or prefer not to 9(10.0) 11(12.2) multiply by 0.01; LDL cholesterol to millimoles per liter, multiply by 0.0259.
answer 2 Self-reported Black or African American race was an inclusion criterion.

Social Vulnerability Index
percentile, median (IQR)®

Employment status
Full time
Part time
Unemployed

Past weekly spending on
groceries, mean (SD), $

Meal preparer status of index
participant

99.0(96.0-99.0)

47 (52.2)
17 (18.9)
26 (28.9)
163.6 (110.8)

96.0 (94.0-99.0)

51 (56.7)
11(12.2)
28 (31.1)
194.5 (128.1)

Primary meal preparer 74 (82.2) 71(78.9)

Not primary meal preparer 16 (17.8) 19 (21.1)
Family size

No. members, median (IQR)¢ 2.5 (1.5-3.5) 2.0(1.0-3.0)

Single person 19 (21.1) 24 (26.7)

>1 Person 71(78.9) 66 (73.3)
Previous experience with
online grocery shopping®

No. with data 89 90

No. (%) 46 (51.1) 47 (52.2)

(continued)
jama.com

®Social Vulnerability Index was based on zip code using crosswalk files from the
Department of Housing and Urban Development. The range is O to 100. Most
vulnerable is indicated by 100.

€ Number of people eating at least 1 meal together; children aged younger than
18 years were designated by 0.5, while persons aged 18 years and older were
designated by 1. These numbers were totaled to provide the total family size
per enrollee.

9One participant assigned DASH groceries was missing this information.

¢ Blood pressure is based on the mean of 3 measurements per visit over 3 visits
prior to randomization.

f Reference ranges were defined by Quest Diagnostics (hemoglobin A, <5.7%;
eGFR =60 mL/min/1.73 m?%; LDL cholesterol <100 mg/dL).

Secondary Outcomes

Compared with the baseline, 3-month changes in mean BMI,
hemoglobin A, levels, and eGFR did not differ significantly
between DASH and self-directed groups (Table 2 and Table 3;
eTables 15-16 in Supplement 1). In contrast, at 3 months DASH
resulted in significantly decreased awake SBP (difference in
changes of -2.8 mm Hg; 95% CI, -5.3 to -0.2 mm Hg), mean
awake DBP (difference in changes of -1.8 mm Hg; 95% CI, -3.4
to -0.1 mm Hg), total cholesterol level (difference in changes

JAMA January 6,2026 Volume 335, Number1
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Figure 2. Parallel Line Plot of Difference in Systolic Blood Pressure

E Primary contrast: difference in systolic blood pressure (3 mo vs baseline)
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The primary contrast of 3 months vs baseline (A) and secondary contrast of 6
months vs 3 months (B) are shown. Central are participant prerandomization
and postrandomization systolic blood pressure values ordered by the
prerandomization value. Orange (left) indicates the Dietary Approaches to Stop
Hypertension (DASH) assignment, and blue (right) indicates the self-directed
group. Light and dark gray lines represent prerandomization systolic blood
pressure values for the DASH and self-directed groups, respectively.
Box-and-whisker plots on the left (orange; labeled D) show the distribution of
DASH group systolic blood pressure values at baseline (90 participants) and 3
months (86 participants). The first set of box-and-whisker plots on the right

(blue; labeled S) show the distribution of DASH group systolic blood pressure
values at baseline (90 participants) and 3 months (89 participants). The most
rightward pair of box-and-whisker plots (orange and blue; labeled Difference)
show the distribution of the difference (postrandomization - prerandomization
systolic blood pressure values). The number of participants in panel A (86 + 89
participants) totals to the 175 individuals who contributed to the primary
analysis (Figure 1). In Panel B, the number of participants (82 + 82 participants)
is less than the total 167 participants contributing to the primary analysis
because of 3 participants who did not participate in the 3-month visit. See
eTable 5 in Supplement 1for additional details of participant participation.

of -9.3 mg/dL; 95% CI, -15.9 to -2.7 mg/dL), and LDL choles-
terol level (difference in changes of -8.0 mg/dL; 95% CI, -13.7
to -2.3mg/dL) compared with the self-directed group (to con-
vert LDL and total cholesterol to millimoles per liter, multiply
by 0.0259).

Adverse Events and Symptoms

Adverse events were rare (eTable 17 in Supplement 1). There
was 1 unrelated gastrointestinal event among participants in
the grocery intervention group and no hyperkalemia events
among individuals with chronic kidney disease. Compared with
the self-directed group at 3 months, the DASH group re-

JAMA January 6,2026 Volume 335, Number 1

ported more flatulence and more frequent urination but also
fewer changes in fluid intake, with more participants report-
ing that they felt better overall (eTable 18 in Supplement 1).

|
Discussion

In this randomized clinical trial of Black adults living in ur-
ban communities with a lower number of grocery stores, a
home-delivered program consisting of low sodium-DASH gro-
ceries ordered in conjunction with dietitian counseling re-
sulted in greater reductions in SBP, DBP, and LDL cholesterol
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Conclusions

In this randomized clinical trial, the provision of home-
delivered, DASH-patterned groceries ordered with dietitian
counseling to Black residents of Boston communities with
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