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H I G H L I G H T S

• In this secondary analysis of the DASH (Dietary Approaches to Stop Hypertension)-Sodium trial, dietary sodium reduction independently lowered estimated 10-year 
ASCVD risk.

• The combination of the DASH diet and sodium reduction resulted in the greatest relative decrease in ASCVD risk compared to either intervention alone.
• The impact of sodium reduction on estimated ASCVD risk was greatest in women, Black adults, and participants with baseline stage 2 (≥140/90 mmHg) 

hypertension.
• Our findings support dietary sodium reduction in addition to the DASH diet to mitigate cardiovascular disease risk.
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A B S T R A C T

Background: The Dietary Approaches to Stop Hypertension (DASH) diet lowers estimated 10-year ASCVD (athero
sclerotic cardiovascular disease) risk. The effects of dietary sodium reduction on ASCVD risk are uncertain. This study 
aims to evaluate the impact of sodium reduction, alone and combined with the DASH diet, on 10-year ASCVD risk 
scores.
Methods: The DASH-Sodium trial randomized adults with elevated blood pressure (average systolic blood pressure of 
120 to 159 mm Hg and average diastolic blood pressure of 80 to 95 mm Hg) to the DASH diet or typical American diet. 
Within each arm, individuals consumed 3 different levels of sodium in random order: low, medium, and high. Each 
period lasted 30 days. Pooled cohort equation-estimated 10-year ASCVD risk scores were calculated at baseline and at 
the end of each feeding period. The primary outcomes of interest were the absolute and relative differences in 10-year 
ASCVD risk scores from baseline.
Results: Among the 412 participants (mean age 48 ± 10 years; 57 % female, 57 % Black), sodium reduction 
decreased ASCVD risk scores in both dietary arms. Compared to high sodium intake, low sodium intake changed 
ASCVD risk by -9.4 % (95 % CI -11.7, -7.0). When compared to a typical American diet, the DASH diet changed 
10-year ASCVD by -5.3 % (95 % CI -9.3, -1.2). Compared to a high sodium-control diet, the combination of both 
low sodium intake with DASH changed ASCVD risk by -14.1 % (95 % CI -18.6, -9.3).
Conclusions: Sodium reduction and the DASH diet both independently reduced 10-year ASCVD risk scores. Moreover, 
the combined impact was additive. These findings support dietary sodium reduction in addition to the DASH diet for 
ASCVD prevention.

Abbreviations: DASH, Dietary Approaches to Stop Hypertension; ASCVD, atherosclerotic cardiovascular disease; PCE, Pooled Cohort Equation; SBP, systolic blood 
pressure; DBP, diastolic blood pressure; CVD, cardiovascular disease; LDL, low-density lipoprotein.
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1. Introduction

Cardiovascular disease (CVD) is the leading cause of death globally 
[1]. Over 50 % of CVD cases are attributed to modifiable risk factors, 
including diet and physical activity [2–4]. In the United States, dietary 
habits are among the most suboptimal metrics of cardiovascular health 
(CVH) [5]. Strikingly, over 90 % of adults exceed the recommended 
amount of daily sodium intake [1].

The Dietary Approaches to Stop Hypertension (DASH) diet is rec
ommended by national guidelines to promote CVH [1,6]. DASH eating 
patterns prioritize fruits, vegetables, whole grains, and low-fat dairy 
products while limiting saturated fat, cholesterol, and added sugars [7]. 
The DASH diet is associated with decreased incidence of CVD, [1] pro
tective benefits against subclinical cardiac injury, [8] and lower 10-year 
atherosclerotic CVD (ASCVD) risk, [9] as measured by the Pooled Cohort 
Equation (PCE). Corresponding estimates of the impact of sodium 
reduction on ASCVD risk have not been performed.

The DASH-Sodium trial sought to evaluate the impact of sodium 
reduction, alone and in combination with the DASH diet, on blood 
pressure [10]. The study randomized adults with elevated blood pres
sure or hypertension to the DASH diet or a typical American diet; within 
each assigned diet, the study randomized each person to a sequence of 3 
different sodium levels (low, medium, high). While the trial found that 
sodium reduction and the DASH diet independently improved blood 
pressure, [10] the effects of these dietary interventions on 10-year 
ASCVD risk were not assessed. In this secondary analysis of the 
DASH-Sodium trial, we evaluated the impact of dietary sodium reduc
tion, alone and in combination with the DASH diet, on 10-year ASCVD 
risk scores. We hypothesized that sodium reduction alone would 
decrease risk and that the combined effect of sodium reduction with the 
DASH diet would be additive.

2. Methods

The DASH-Sodium trial was a multicenter, randomized trial con
ducted at 4 clinical centers (Baltimore, MD; Boston, MA; Durham, NC; 
and Baton Rouge, LA) from September 1997 through November 1999 [7,
10]. Funded by the National Heart, Lung, and Blood Institute, the study 
design, protocol, and outcomes have been previously described [7,10]. 
In brief, The DASH-Sodium trial evaluated the impact of sodium intake 
with either the DASH diet or typical American diet (control) on blood 
pressure. The original study protocol was approved by the Institutional 
Review Boards at each center. All participants provided written, 
informed consent for study participation and subsequent analyses of 
their stored biospecimens. The current study was determined by the 
Institutional Review Board of Beth Israel Deaconess Medical Center to be 
exempt research (determination number: 2022D000994).

2.1. Participants

The DASH-Sodium trial studied adults aged 22 years and older with 
an average systolic blood pressure (SBP) of 120–159 mm Hg and an 
average diastolic blood pressure (DBP) of 80–95 mm Hg. Individuals 
with heart disease, renal insufficiency, poorly controlled dyslipidemia, 
insulin-dependent diabetes, excessive alcohol intake, or those on anti
hypertensive agents were excluded from the trial [10].

2.2. Dietary interventions

Following a parallel design, participants in the DASH-Sodium trial 
were randomized to either the DASH diet or American (control) diet 
over a 12-week period. The control diet was modeled to represent the 
macronutrient, mineral, and fiber consumption of a typical American 
diet. The DASH diet emphasized fruits, vegetables, whole grains, lean 
protein, legumes, and nuts while limiting sweets, sugary beverages, red 
meat, and processed foods. Relative to the control diet, the DASH diet 

contained more potassium, calcium, magnesium, and fiber [10].
Within each dietary pattern assignment, participants consumed each 

of 3 different levels of sodium: high (1.6 mg/kcal), intermediate (1.1 
mg/kcal), and low (0.5 mg/kcal). Following a crossover design, each 
participant was randomly assigned 1 of 6 sequences to consume these 
sodium levels. Sodium intake was calculated based upon individualized 
participant energy requirements, taking into account body size and ac
tivity level. The high sodium level was representative of typical con
sumption patterns in the United States. The intermediate level reflected 
the upper limit of guideline recommendations, and the low level was 
intended to test the effects of sodium intake below guideline recom
mendations [10].

All participants initially consumed the high-sodium control diet for a 
2-week run-in period. Individuals were then randomized to their 
respective dietary assignment and consumed each level of sodium for an 
average of 30 days. The study provided all cooked meals and snacks for 
participants. Each 30-day period was separated by a washout period (on 
average about 5 days) during which participants could resume their 
usual diets. Greater than 98 % of participants completed each inter
vention period [10].

2.3. Outcomes of interest

The primary outcomes of interest were the absolute and relative 
differences in 10-year ASCVD risk scores derived from the PCE following 
each 30-day feeding period [11]. Certain static covariates (race, sex) and 
covariates unlikely to change over the short term trial duration (age, 
current cigarette smoking, diagnosis of diabetes) were only determined 
at baseline, whereas dynamic covariates (total cholesterol, HDL, and 
SBP) were measured at baseline and at the end of each feeding period. 
Absolute and relative differences were also compared between select 
diets hypothesized to be healthiest (the DASH-low sodium diet) and the 
least healthy (the control diet with high sodium).

2.4. Measurements

Seated SBP and DBP were measured simultaneously by trained and 
certified observers using a random-zero sphygmomanometer. Baseline 
BP was averaged from readings collected over 5 visits, including 3 visits 
during the screening phase and 2 visits during the 2-week run-in period. 
BP measures from the end of each intervention period were averaged 
from 5 measurements taken at 5 different visits over the last 9 days of 
each period, with at least 2 of the readings taken within the last 4 days. 
Fasting blood samples were collected at the end of the run-in period and 
after each feeding period. Samples were sent for analysis to quantify 
total cholesterol, HDL cholesterol, and triglycerides, using enzymatic 
colorimetry, while LDL cholesterol was estimated via the Friedewald 
equation [12]. Body mass index was determined from height and weight 
measurements and obesity was defined as a body mass index ≥30 
kg/m2.

2.5. Statistical analysis

Population characteristics were summarized overall and by dietary 
assignment using means and proportions. Ten-year ASCVD risk esti
mates were calculated at baseline and at the end of each 30-day inter
vention period. Risk scores were log-transformed due to data skew. The 
log-transformed values were analyzed to compare the absolute (differ
ence in geometric means) and relative percentage-point difference 
(exponentiated difference in logarithmic means) from baseline of each 
respective dietary group (DASH versus control) and at the end of each 
intervention period across both diets as previously described [9,13].

For the diet effects (DASH versus control), absolute and relative log- 
transformed ASCVD calculations were compared at 4, 8, and 12-weeks, 
as participants remained on their assigned diets across all 3 feeding 
periods. For the sodium effect, absolute and log-transformed ASCVD 
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calculations were estimated after 4 weeks, the duration of each sodium 
feeding period. Differences between sodium levels (low versus high, low 
versus medium, medium versus high) were compared within each di
etary arm (DASH and control) and overall after observing there was no 
interaction between diet and sodium level. Comparisons were per
formed as previously described [9,13]. In brief, mean ASCVD risk values 
were compared via linear mixed effects models clustered by participant 
with an exchangeable covariance matrix. The fixed portion of the model 
included diet assignment, sodium level or visit, and the interaction of 
these (either diet-by-visit or diet-by-sodium level). The random effects 
portion of the model incorporated a unique participant identification 
number, establishing a random intercept.

In the primary analysis, we used the calculated 10-year ASCVD risk 
score. However, since the PCE is intended for individuals aged 40–79 
with an SBP of 90–200 mm Hg, a DBP of 60–130 mm Hg, a total 
cholesterol of 130–320 mg/dL, and an HDL cholesterol of 20–100 mg/ 
dL, we performed 2 sensitivity analyses to either exclude or impute 
participants who did not meet these criteria. In the imputed calculation, 
individual values that did not fall within the intended ranges were 
substituted for either the minimum or maximum accepted values. For 
example, those with HDL cholesterol levels below 20 mg/dL were given 
the level of 20 mg/dL, whereas those with HDL cholesterol levels >100 
mg/dL were given the value of 100 mg/dL.

In a pre-specified stratified analysis, we also examined the effects in 
strata of the following CVD risk factors: age (<60 years and ≥60 years), 
sex (male or female), race (Black or non-Black), stage 2 hypertension 
status (≥140/90 mmHg), obesity (body mass index ≥30 kg/m2), and 
smoking status (current smoker, no or yes). Interaction terms (a three- 
way interaction term for comparisons of DASH versus control or 
DASH-low sodium versus control-high sodium) were used to determine 
the difference between strata.

Analyses were conducted using Stata software version 15.1 (Stata
Corp LLC, College Station, Texas). Statistical significance was defined as 
a two-tailed P-value <0.05.

3. Results

3.1. Baseline characteristics

Baseline characteristics overall and by diet assignment are shown 
below in Table 1. Of the 412 participants in the DASH-Sodium trial, 22 
were missing covariates necessary for an ASCVD risk calculation and 
were excluded from our analysis. There were no meaningful differences 
in baseline characteristics between the 412 in the randomized trial and 
the 390 included in current analyses (Supplement Table 1).

3.2. Effects of the DASH diet

The mean 10-year ASCVD risk score at baseline was 3.13 % among 
those assigned the control diet and 2.63 % among those assigned the 
DASH diet. A greater reduction in estimated ASCVD risk was observed 
during follow-up among those assigned the DASH diet compared to 
those assigned the control diet (Fig. 1). Compared to the control diet, the 
DASH diet resulted in an absolute difference in 10-year ASCVD risk 
scores of − 0.12 % [95 % CI − 0.23, − 0.02] and a relative difference of 
− 5.33 % [95 % CI − 9.32, − 1.16]. Absolute and proportional intra- and 
inter-cohort differences are shown below in Table 2. Similar findings 
were observed in sensitivity analyses excluding or imputing covariates 
for the PCE (Supplement Tables 2 and 3).

3.3. Effects of sodium reduction

In the groups assigned to the control and DASH diets, low sodium 
intake resulted in the greatest ASCVD risk score reduction from baseline, 
relative to high and medium sodium intake (Fig. 1 and Supplement 
Table 4). There was no evidence that diet modified the effects of low 

sodium intake on risk (P-interaction =0.26). Thus, we report the overall 
results. Compared to the high sodium level, the low sodium level 
changed ASCVD risk by − 0.34 percentage-points (95 % CI − 0.45, 
− 0.23) among adults assigned the control diet and by − 0.17 percentage- 
points (95 % CI − 0.25, − 0.08) among adults assigned the DASH diet, 
whereas the medium sodium level changed ASCVD risk by − 0.19 
percentage-points (95 % CI − 0.29, − 0.09) in the control diet and by 
− 0.09 percentage-points in the DASH diet (95 % CI − 0.18, − 0.01) 
(Table 3). Sensitivity analyses excluding or imputing PCE covariates 
demonstrated similar findings (Supplement Tables 5 and 6).

3.4. Combined effects of DASH diet and sodium reduction

Low sodium intake combined with the DASH diet resulted in 
significantly greater ASCVD risk score reduction than reducing sodium 

Table 1 
Baseline characteristics overall and according to diet assignment.

Variable Overall (n ¼
390)

Control (n ¼
193)

DASH (n ¼
197)

Age, years 48.4 (10.0) 49.2 (10.3) 47.6 (9.6)
Female, % 56.9 54.4 59.4
Black, % 57.2 57.0 57.4
BMI ≥ 30 kg/m2, % 38.7 39.9 37.6
BMI, kg/m2 29.2 (4.8) 29.5 (5.0) 28.8 (4.7)
Hypertension, % 40.0 39.9 40.1
SBP, mm Hg 134.7 (9.4) 135.5 (9.4) 134.0 (9.5)
DBP, mm Hg 85.6 (4.4) 85.7 (4.1) 85.5 (4.8)
Total Cholesterol, mg/ 

dL
202.8 (35.4) 202.6 (34.8) 203.0 (36.0)

HDL cholesterol, mg/ 
dL

48.4 (13.0) 48.1 (13.3) 48.7 (12.7)

LDL cholesterol, mg/dL 131.4 (30.1) 131.6 (30.8) 131.2 (29.5)
LDL cholesterol, 

mmol/L
3.4 (0.8) 3.4 (0.8) 3.4 (0.8)

Current smoking, % 10.5 10.9 10.2

Abbreviations: DASH = Dietary Approaches to Stop Hypertension; BMI = Body 
mass index; SBP = Systolic blood pressure; DBP = Diastolic blood pressure; HDL 
= High density lipoprotein; LDL = low density lipoprotein.
Values are mean (SD) or %, unless otherwise indicated.

Fig. 1. Impact of Sodium Reduction on Estimated 10-year ASCVD risk in 
DASH and Control Diets. ASCVD risk represented on a log scale and generated 
using generalized estimating equations methods. ASCVD = Atherosclerotic 
Cardiovascular Disease. Ctrl = Control diet. DASH = Dietary Approaches to 
Stop Hypertension. Created in BioRender. Knauss, H. (2025) https://BioRender. 
com/g16w414.
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alone, in the control diet (Table 2). Relative to high sodium in combi
nation with the control diet, low sodium intake plus the DASH diet 
resulted in an absolute difference in 10-year ASCVD risk of − 0.35 % 
percentage-points (95 % CI − 0.49, − 0.21), or a relative difference of 
− 14.09 % (95 % CI − 18.59, − 9.34). Similar findings were found with 
sensitivity analyses (Supplementary Tables 7 and 8).

3.5. Stratified analysis

There was no evidence that effects on 10-year ASCVD risk score of 
the DASH diet versus control or the combined DASH-low sodium diet 
versus the control-high sodium diet differed by age, sex, race, hyper
tension, obesity, and smoking status (Supplement Figures 1 and 2). 
There was evidence that a low versus high sodium diet overall affected 
ASCVD risk more in women by − 13.8 % (95 % CI: − 17.2, − 10.3) versus 
− 3.2 % (95 % CI: − 5.7, − 0.7) in men (P-interaction <0.001). In addi
tion, low versus high sodium changed ASCVD risk by − 13.2 % (95 % CI: 
− 16.4, − 9.9) among Black versus − 4.0 % (95 % CI: − 7.1, − 0.8) among 
non-Black adults (P-interaction <0.001) (Fig. 2). Effects were also 
greater among adults with stage 2 hypertension at baseline (− 13.7 % 
versus − 6.4 %; P-interaction = 0.008).

4. Discussion

In this population of 390 adults with elevated BP without prior CVD, 
our findings are three-fold: First, the DASH diet significantly reduced 
estimated ASCVD risk relative to the control, typical American diet. 
Second, effects from both DASH and sodium reduction were additive, 
such that the combination of the DASH diet and low sodium resulted in 

the greatest decrease in ASCVD risk. Third, compared to a typical high 
sodium intake level, reducing sodium to recommended levels or even 
lower levels beyond current recommendations decreased ASCVD risk 
scores with greater effects among women, Black adults, and participants 
with baseline stage II hypertension. These findings support prior work, 
suggesting a role for both sodium reduction and the DASH diet to 
improve cardiovascular health.

Observational evidence suggests that consumption of the DASH diet 
is associated with a lower risk of CVD events [14–16]. However, there 
are no long-term trials of the DASH diet and CVD events. Prior work has 
shown that the DASH diet lowers CVD risk factors (BP and LDL 
cholesterol), [7,10] subclinical cardiac injury, [13,17] and ASCVD risk 
[9]. The present study is consistent with this work, replicating the effi
cacy of the DASH diet for CVD risk reduction among a distinct study 
population. Our findings reaffirm the role for the DASH diet in CVD 
prevention, as recommended by current guidelines [18].

Lower sodium intake is associated with a lower risk of CVD in 
observational studies [19–21]. Moreover, multiple trials have shown 
that sodium reduction reduces BP [22]. Recently, the large SSaSS trial 
showed that reducing sodium through a potassium substitute prevented 
stroke and coronary heart disease; however, many have attributed this 
benefit to potassium [23]. There are virtually no trials directly exam
ining the impact of sodium reduction alone on CVD risk or evaluating 
how different thresholds of reduction relate to CVD risk. The optimal 
amount of dietary sodium for prevention of CVD remains controversial. 
Current sodium consumption in the United States is estimated at 3500 
mg/day [24]. AHA guidelines advise <1500 mg/day of sodium, though 
this cutoff has been scrutinized for insufficient support from long-term 
data [25,26]. Our study demonstrated that sodium reduction at both 

Table 2 
Effects of DASH versus control diets, with and without sodium reduction, on 10-year ASCVD risk score.

Diet Baseline 
Risk, %

Follow-up 
Risk, %

Change from Baseline Difference in Change from Baseline between Diets

Absolute, ppt Relative, % Absolute, ppt Relative, %

Control 3.13 (0.26) 2.78 (0.23) − 0.35 − 11.32 Reference Reference
​ ​ ​ [− 0.46, − 0.24] [− 13.99, − 8.56] ​ ​
DASH 2.63 (0.22) 2.21 (0.18) − 0.42 − 16.04 − 0.12 − 5.33
​ ​ ​ [− 0.52, − 0.32] [− 18.55, − 13.45] [− 0.23, − 0.02] [− 9.32, − 1.16]
Control-High 3.13 (0.26) 2.94 (0.24) − 0.19 − 6.05 Reference Reference
Sodium ​ ​ [− 0.31, − 0.07] [− 9.57, − 2.39] ​ ​
DASH-Low 2.63 (0.22) 2.12 (0.17) − 0.51 − 19.28 − 0.35 − 14.09
Sodium ​ ​ [− 0.63, − 0.39] [− 22.28, − 16.17] [− 0.49, − 0.21] [− 18.59, − 9.34]

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; DASH = Dietary Approaches to Stop Hypertension; PPT = percentage points.
Values followed by (SE) or [95 % CI]. There were 390 participants with 1560 ASCVD measurements. Baseline and follow-up risks calculated as geometric means. 
Absolute differences calculated as difference in geometric means modeled, using a mixed effects model, clustered by participants with exchangeable working matrix. 
Relative difference determined by exponentiated logarithmic means, using a mixed effects model, clustered by participants with an exchangeable working matrix.

Table 3 
Effects of reducing sodium in control and DASH diets on 10-year ASCVD risk score.

Sodium Overall (Control and DASH) Control DASH

Level Difference in Change from Baseline Between Sodium Levels*

Absolute, ppt Relative, % Absolute, ppt Relative, % Absolute, ppt Relative, %

LvH − 0.24 − 9.39 − 0.34 − 11.49 − 0.17 − 7.29
​ [− 0.31,− 0.17] [− 11.70, − 7.02] [− 0.45, − 0.23] [− 14.49, − 8.38] [− 0.25, − 0.08] [− 10.76, − 3.69]
LvM − 0.14 − 5.49 − 0.15 − 4.99 − 0.07 − 3.27
​ [− 0.20, − 0.07] [− 7.91, − 3.02] [− 0.25, − 0.04] [− 8.21, − 1.65] [− 0.16, 0.01] [− 6.89, 0.49]
MvH − 0.11 − 4.12 − 0.19 − 6.84 − 0.09 − 4.16
​ [− 0.17, − 0.04] [− 6.57, − 1.61] [− 0.29, − 0.09] [− 10.00, − 3.57] [− 0.18, − 0.01] [− 7.74, − 0.43]

Abbreviations: PPT = Percentage points; ASCVD, atherosclerotic cardiovascular disease; DASH = Dietary Approaches to Stop Hypertension; LvH = Low versus high 
sodium intake; LvM = Low versus medium sodium intake; MvH = Medium versus high sodium intake.
Values followed by (SE) or [95 % CI]. Overall baseline ASCVD risk was 2.87 % (standard error, 0.17). For the control diet, baseline ASCVD risk was 3.13 % (standard 
error, 0.27); for the DASH diet, baseline ASCVD risk was 2.63 % (standard error, 0.21). There were 390 participants with 1560 ASCVD measurements. There were 193 
participants on the control diet with 772 ASCVD measurements. There were 197 participants on the DASH diet with 788 ASCVD measurements. Absolute differences 
calculated as difference in geometric means modeled, using a mixed effects model, clustered by participants with exchangeable working matrix. Relative difference 
determined by exponentiated logarithmic means, using a mixed effects model, clustered by participants with an exchangeable working matrix.*Sodium levels were 
compared within each person following a crossover design.

H.M. Knauss et al.                                                                                                                                                                                                                              American Journal of Preventive Cardiology 22 (2025) 100980 

4 



low and medium levels decreased estimated 10-year ASCVD risk relative 
to high intake. These findings support the need for ongoing public health 
policy prioritizing population-wide efforts at salt reduction, even at 
modest amounts.

Interestingly, the impact of salt reduction was most pronounced 
among Black adults and women. Race- and sex-based disparities in CVD 
prevention, presentation, and treatment are well-established. In partic
ular, sodium intake among both Black adults and women is more 
strongly associated with BP and CVD risk compared with White adults 
and men, respectively [27–29]. Our findings reinforce the importance of 
sodium reduction among these groups.

Conversely, the effect of sodium reduction did not significantly differ 
across strata of age (<60 years and ≥60 years), obesity (body mass index 
≥30 kg/m2), and smoking status. The absence of significant differences 
across these demographic groups may reflect that obesity, age, and 
smoking contribute to the risk of cardiovascular disease through 
mechanisms independent of sodium intake. For example, tobacco use is 
a known independent risk factor for cardiovascular disease and all cause 
mortality, whereas obesity may mediate disease through distinct meta
bolic pathways not impacted by sodium intake [1,18].

We found that the combined effects of the DASH diet and sodium 
reduction decreased 10-year ASCVD risk scores to a greater extent than 
either intervention alone. This is presumably driven by the additive 
benefit of each intervention on BP; [10,30] however, the effect of DASH 
on LDL cholesterol may also play a role [9]. Prior work suggests distinct 
mechanisms by which the DASH diet and sodium reduction impact CVD 
risk, with DASH reducing subclinical cardiac damage and systemic 
inflammation and lower sodium reducing cardiac strain [13]. Ulti
mately, our findings extend the prior literature and support that 
adopting a low sodium-DASH diet will result in larger reductions in CVD 

risk.
This study has several strengths. First, the DASH-Sodium trial was a 

multi-center randomized control trial with a rigorous design and high 
follow-up rates. Second, interventions were closely monitored with all 
meals and snacks provided, minimizing the opportunity to violate 
respective diet criteria. Third, dietary needs were tailored based upon 
individual energy requirements, allowing for the evaluation of sodium 
reduction on ASCVD risk scores irrespective of activity level or weight 
alterations.

Our study has clinical implications for cardiovascular health. The 
DASH diet has previously demonstrated a protective role in cardiac 
injury and mitigates estimated 10-year ASCVD risk. Our findings further 
expand on prior literature and demonstrates a role for sodium reduction, 
in addition to the DASH diet, for greater risk reduction. Importantly, 
benefits of sodium restriction were demonstrated at both low and me
dium levels of intake. While the greatest benefit was observed with the 
lowest sodium level, our findings suggest even moderate sodium 
reduction can be beneficial and may be a more feasible goal to maintain. 
Moreover, these effects were more pronounced in women and Black 
adults, reinforcing the importance of a low sodium-DASH diet among 
these groups.

Limitations of this study should be noted. First, the follow-up time 
was relatively short, with each sodium intervention lasting 30 days. 
Second, the study excluded individuals with known heart disease, renal 
insufficiency, diabetes mellitus (based on prevailing definitions), those 
with specific dietary needs, or persons on antihypertensive treatment 
[10]. A significant proportion of Americans meet at least one of these 
exclusion criteria; thus, our study should be replicated among patients 
with these conditions. Third, race was dichotomously characterized as 
Black versus White/other, in a similar fashion recommended by the PCE. 

Fig. 2. Relative reduction (95 % CI) in 10-year ASCVD risk score overall and stratified by age, sex, race, hypertension, obesity, and smoking status smoking status for 
low versus high sodium intake.
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The impact of the studied dietary interventions on non-Black minori
tized groups cannot be determined from this study. Fourth, the PCE is an 
imperfect scoring system and does not account for all risk factors of 
ASCVD; thus, results may not be applied to patients with genetic or other 
CVD risk factors excluded from the PCE. Of note, the recent Predicting 
Risk of Cardiovascular Disease Events (PREVENT) calculator aims to 
address limitations of current risk calculators by incorporating car
diometabolic traits and social determinants of health [31]; however, our 
study did not collect all of the covariates (i.e. serum creatinine for 
estimated glomerular filtration rate) necessary for the PREVENT equa
tions. Additionally, PREVENT has yet to be adopted by clinical practice 
guidelines for management of hypertension and dyslipidemia. Finally, 
while BP was assessed throughout the study, other PCE covariates, such 
as smoking or diabetes status, were only assessed at baseline. Moreover, 
we assumed that participants did not have diabetes, but it is possible 
they might have had undiagnosed or non-insulin dependent diabetes. 
While changes in these covariates over the relatively short study period 
were unlikely, they were not monitored.

In conclusion, in this population with elevated BP, the DASH diet and 
sodium reduction both significantly decreased estimated 10-year 
ASCVD risk. These effects were additive when combining both in
terventions versus either alone. Further, the impact of sodium reduction 
on 10-year ASCVD risk was most pronounced in women, Black adults, 
and participants with baseline stage II hypertension. Our findings rein
force the need for public efforts to promote adoption of DASH eating 
habits and sodium reduction to mitigate CVD risk. 

Central illustration created in BioRender. Knauss, H. (2025) https://BioRender. 
com/g16w414.
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