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Background: Dictary Approaches to Stop Hypertension (DASH) has been shown to successfully reduce systolic (SBP) and diastolic
blood pressure (DBP) when evaluated in clinically controlled environments but there is a lack of information regarding the efficacy of
the original DASH diet when it is applied in a free-living environment.

Purpose: To provide descriptive data as to the changes in blood pressure individuals could expect to achieve when following the DASH
diet in a free-living environment for 4-weeks with no additional behavioral modifications.

Methods: Twenty, pre- and stage 1 hypertensive participants were randomly split into 2 groups; DASH (males N = 5, females N = 5,
age = 38.5 £ 10.8) and control (males N = 7, females N = 3, age = 38.1 + 11.1). The DASH group was instructed on how to follow the
DASH diet on their own for 4-weeks while the control group continued their normal diet. SBP, DBP, body weight, 3-day food diaries
and physical activity recall questionnaire data were collected pre and post intervention using a traditional person-to-person instructional
technique.

Results: Two-way ANOVA demonstrated that there was a significant group (DASH, control) by time (pre, post) interaction for SBP
(P = 0.003) and no significant effects for DBP. The interaction was due to a significant reduction (P < 0.001) in SBP in the DASH
group (pre: 141.3 = 11.3 mmHg vs. post: 130.7 = 9.1 mmHg) over the course of the intervention with no change in SBP in the control
group (pre: 133.5 £ 6.6 mmHg vs. post: 131.9 £ 8.9 mmHg). Pearson’s correlation analyses revealed that changes in potential modera-
tors of blood pressure including body weight, BMI, sodium intake and total kilocalories were each not associated with changes in SBP
(r=0.14,P=0.5) or DBP (r = 0.10, P = 0.6) pre- to post-treatment. Chi-square demonstrated no significant differences in the number
of participants per group (n =4 DASH, n = 1 control) who indicated increasing physical activity during the intervention.

Conclusion: DASH diet followed in a free-living environment significantly reduced SBP but not DBP. However, the changes in SBP
and DBP were very similar to those noted in controlled clinical feeding evaluations of the DASH diet. Presently, none of the potential
moderators of blood pressure that were assessed were independently associated with the observed changes in blood pressure which
may be due to our small sample size or the possibility that it is the combined change in multiple factors that lead to reductions in blood
pressure when following the DASH diet.
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Introduction

Approximately 50 million individuals in the United
States and approximately 1 billion worldwide are
affected with hypertension which is defined as
systolic blood pressure =140 mmHg and/or diastolic
blood pressure =90 mmHg.! Blood pressure (BP)
measures of 120-139/80—-89 mmHg are defined as
pre-hypertension and place individuals at increased
risk for progression to hypertension.! Hypertension
and pre-hypertension typically have no additional
symptoms and therefore these conditions may go
undetected for years causing damage to the arteries
and increasing the risk for coronary heart disease,
heart attack, heart failure, stroke, and kidney failure.!
The current national recommendations for preventing
and managing pre- and stage 1 hypertension focus on
controllable lifestyle modifications including: reduc-
ing weight for overweight or obese individuals,>?
decreasing dietary sodium,** increasing physical
activity,”® moderating alcohol consumption,’ and
adopting the dietary approaches to stop hypertension
(DASH) diet.*?

The DASH diet was designed to be rich in
potassium, calcium, magnesium, fiber, and protein
and low in saturated and total fat and cholesterol.'
It was also designed to utilize commonly purchased
and consumed food items that meet the standards of
the DASH diet including all food groups. The diet
emphasizes consumption of fruits, vegetables, nuts,
whole grains, low-fat dairy foods, fish, poultry, lean
meat, and other foods that are low in saturated and
total fat.!” The initial DASH feeding trial, sponsored
by the National Heart, Lung and Blood Institute
(NHLBI), was conducted as a multicenter, clinical
investigation where all meals were prepared and pre-
measured on the premises and dispensed to study
participants. Participants consumed one meal 5-days
a week on-site and the remaining meals were taken
home to be consumed in the home environment. The
study consisted of a three week run-in period and eight
week intervention period.'® This intervention resulted
in a significant reduction in systolic BP (SBP) and dia-
stolic BP (DBP) in pre-hypertensive (3.5/2.2 mmHg)
andstage 1 hypertensive (11.6/5.3 mmHg)individuals.'®
The success of this initial clinical trial led to the pub-
lication of the DASH eating plan pamphlet (DASH
diet) that contains seven daily breakfast, lunch, dinner
and snack menus for following the DASH diet.!

The DASH diet has subsequently been included as the
current clinical guidelines for blood pressure control,’
and has been included in the recommendations by the
Dietary Guidelines for Americans since 2005.'

In subsequent clinically controlled studies eval-
uating the DASH diet, all meals were again pre-
pared and pre-measured on the premises and
dispensed to study participants.'>!* In clinical inves-
tigations incorporating behavioral lifestyle inter-
ventions that focused on losing weight, increasing
physical activity, reducing sodium intake, and lim-
iting alcohol consumption, study participants were
either counseled on the DASH diet'® or provided with
all meals,'* as previously described. These clinical
investigations demonstrated greater reductions in
SBP/DBP, 9.5/5.3 mmHg" and 11.1/6.4 mmHg,"
in individuals following the DASH diet and cor-
responding behavioral modifications compared to
control groups. Despite, the success of the clinical
feeding trials'®3and subsequent clinical interven-
tions combining the DASH diet with other behav-
ioral modifications,'*!> the ability of adopting the
original DASH diet followed in a free-living envi-
ronment where no pre-measured meals are provided
and without any additional behavioral modifications
has only been evaluated in a single study.'® This pre-
vious study assessed the effect of an internet-based
nutrition education program, which was based on the
DASH diet, on body weight and blood pressure over
12 months. While this intervention resulted in sig-
nificantly reduced body weight and blood pressure,
only 26% of the participants who began the program,
completed all 12 months. Furthermore, this interven-
tion was limited to those individuals with access to
an internet-computer and the understanding of how
to utilize a web-based computer-site.

The purpose of this investigation was to provide
descriptive data as to the blood pressure changes
pre- and stage 1 hypertensive individuals following
the DASH diet, in a free-living environment
(e.g. at home), can expect versus a group of similar
individual following no dietary advice (control).
In this study participants received dietary advice
in person and over the telephone. It was hypoth-
esized that individuals following the DASH diet in
a free-living environment would exhibit significantly
reduced SBP and DBP relative to control group.
Additionally, because changes in body weight, BMI,
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total kilocalories,>® and sodium intake** have been
identified as potential moderators of blood pressure,
these variables were monitored during the 4-week
intervention. The relationship between changes in
these variables and changes in blood pressure over the
4-week intervention was then assessed. Finally, self-
reported physical activity behavior was also assessed
prior to and at the conclusion of the intervention.

Methods

Participants

Individuals were recruited for this investigation from
The Kent State University campus and neighboring
communities. Email and special project announce-
ments were sent to all faculty, staff and students
once a week for a three-week cycle. Initial screen-
ing was conducted through email correspondence
by providing clarification of the specific eligibility
requirements including age, medical history, blood
pressure, and medication as well as the willingness
to follow a diet modification for a period of 4 weeks.
One hundred and sixteen volunteers were eliminated
prior to commencement of screening. Twenty-four
volunteers with either pre- or stage 1 hypertension
who were not taking anti-hypertensive medications
attended three screening visits at the Nutrition Labo-
ratory at Kent State University. Resting blood pres-
sure was assessed twice per screening visit for a total
of six assessments. Inclusion criteria for the study
required volunteers to be 22-60 years of age and
present with an average SBP 120-160 mmHg and/
or DBP 80-95 mmHg based on six measurements
while not taking anti-hypertensive medications.
In addition to BP assessments, volunteers completed
a health history questionnaire. Any participant
indicating one or more of the following conditions
was subsequently excluded from the study: poorly
controlled diabetes mellitus; hyperlipidemia; a car-
diovascular event within the previous six months;
pregnancy or lactation; use of medications that may
affect blood pressure; unwillingness to stop taking
vitamin and mineral supplements or antacids con-
taining magnesium or calcium; renal insufficiency;
and an alcoholic-beverage intake of more than
14 drinks per week. Four volunteers were elimi-
nated before assignment to the groups due to low
blood pressure. Group assignment was made based
on individuals blindly picking a group-name tag

(i.e. DASH or control) from a jar. Each participant
began their 4-week intervention period after meet-
ing the screening criteria. A total of twenty partici-
pants received either instruction to follow the DASH
diet (DASH) (males N = 5, age 33.8 £ 10.4 years,
females N =5, age 43.2 + 10.0 years) or follow their
normal diet (control) (males N = 7, age 40.1 = 10.5
years, females N = 3, age 33.3 + 13.1 years) for a
period of four weeks. Written informed consent was
obtained from all participants prior to participation.
This study was approved by the Institutional Review
Board at Kent State University.

Procedures

Screening visit one

During the first screening visit, study protocol and
possible risks were explained. Informed consent
was obtained and volunteers completed a health his-
tory questionnaire. Volunteers’ height (cm) and body
weight (kg) were assessed with a stadiometer (Per-
spective Enterprises: Kalamazoo, MI) and bariatric
platform scale (Vogel, Halke, GmbH & Co; Hamburg,
Germany) respectively. BP was assessed twice with
a random-zero sphygmomanometer (Am Diagnostic
Corp, Hauppauge, NY) and stethoscope (Marshall
Electronics, Inc. Skokie, IL) using standard BP assess-
ment protocol.! An appropriate-sized cuff (i.e. cuff
bladder encircling at least 80% of the arm) was used
to ensure accuracy for each participant. Upon leav-
ing, volunteers were given forms and instructions to
complete 3-day dietary intake records.’

Screening visit two

The second screening visit was conducted a minimum
of one week, but not more than 10 days, after visit one.
BP was assessed again using the identical methodology
from visit one. Completed 3-day dietary intake records
were collected and reviewed with volunteers. Physical
activity recall questionnaires designed as an integral
part of a health history questionnaire were completed
by volunteers at this time.'®

Screening visit three

The third screening visit was conducted a minimum
of one week, but not more than 10 days, after visit
two. During this final screening visit, BP was again
assessed using identical techniques as visit one and
two. The average systolic and diastolic BP from
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each of the six measurements obtained over the three
screening visits was calculated. Twenty participants
who had an average SBP between 120-160 mmHg
and/or DBP between 80-95 mmHg were deemed eli-
gible for the study and separated into either the DASH
or control group as described above.

Diet intervention

Immediately after a participant was deemed eligible
for this investigation, the 4-week intervention phase
began. The DASH group received a copy of the docu-
ment, “Your Guide to Lowering Your Blood Pressure
with DASH”."" The DASH booklet contained a com-
plete 7-day set of 2,100-kcal menus which were cycled
four times during the 4 week intervention period.
Each DASH group participant received instructions
for following each daily menu plan with their target
energy intake level (see Instruments—dietary intake
record). Participants were instructed to follow each of
the daily menus based on their target energy intake lev-
els in an effort to maintain their current body weight.
Each participant in the control group was instructed
to follow their regular diet regimen with their target
energy intake levels (see Instruments—dietary intake
record) for the 4 week intervention period. All par-
ticipants were provided with dietary intake record
forms for logging intake and one set of 3-day dietary
records were collected at the end of week 4.

During the intervention period, each participant
recorded their daily intake of food on the dietary intake
forms provided. The DASH group was instructed to
record all food items consumed even items not on the
menu plans. Although alcohol was not listed on the
menus, participants were allowed to consume up to
2 servings of alcohol a day which was similar to the
initial DASH feeding trial." Each participant was con-
tacted by phone on a weekly basis and symptom and
physical activity recall questionnaires were used for
documenting conversations. Participants were encour-
aged to discuss any problems with the DASH menu
plans, to describe any adverse affects from the diet,
and to discuss any weight loss, change in physical
activity, or reason for noncompliance with the DASH
menus. Despite some unusual abdominal symptoms
experienced by the DASH group during the first week
of the trial, symptoms did not persist and participants
were not hindered from following the DASH diet.

During week 4, participants reported to the Nutrition
Laboratory on two occasions. During the first visit, BP
was assessed twice with identical techniques used dur-
ing screening. On the second visit, two BP measures
and body weight were assessed; 3-day dietary intake
records were collected; and physical activity recall
questionnaires were completed.

All participants received a $100 grocery store gift
card that was used to partially offset the purchase of
food items during the intervention phase.

Instruments

Dietary intake record

During screening visit one, each volunteer was provided
with dietary record forms to be completed prior to their
second visit to the laboratory. Each volunteer was to
record all food and beverage items consumed includ-
ing brand names and total quantities for a total of two
weekdays and one weekend day. Dietary records were
collected at screening visit two and the data from these
records were reviewed and clarified with participants
by trained dietary personnel. The dietary records were
entered into the NutriBase IV Clinical Software (Cyber-
Soft, Inc., ver. 4.5). Reports for each volunteer for each
day were printed and averages were calculated for total
energy intake over the 3-day period. These calculated
averages were the target energy intake level used for
each volunteer to aid in stabilizing body weight. For
small groups the 3-day average food record can pro-
vide a 95% reliable estimate of energy intake within
10% of a 1-year average.'’

During week 4 each participant completed a second
set of 3-day dietary records which were collected on
the final day of the intervention period. Recording
of the dietary records was the identical process used
during screening. Dietary records were reviewed and
clarified with participants by trained dietary personnel,
entered into the NutriBase IV Clinical Software, and
reports for each participant for each day were printed
that contained consumption of macro- and micro-
nutrients. Post-intervention nutrient data represents
the average intake calculated from the 3-day dietary
records during week 4.

Physical activity recall questionnaire
Physical activity was controlled by monitoring
changes in activity through physical activity recall
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questionnaires'® that were completed by participants
during the screening period and the 4th week of the
intervention. In addition, the dietitian completed the
physical activity recall questionnaires during weekly
phone conversions based on each participant’s
response. Participants were asked not to change
their activity level (e.g. do not began a new exercise
program) during the 4 week period. The physical
activity recall questionnaires consisted of 5 questions
that included 1) how much physical work is required
at your job/school; 2) outside of work/school how
often do you engage in exercise/physical activity/
sports; 3) what did you do including mode of activity,
duration, frequency, and intensity; 4) how long have
you engaged in this activity; and 5) list any other
physical activity/exercise/sports performed during
the week. Estimated energy expenditure was based on
the selected physical activities that each participant
stated on their physical activity recall questionnaire.
The mode of activity and the intensity were used
to determine the metabolic equivalent (METS) for
each activity the participant performed at baseline
and week 4.%° The estimated energy expenditure was
calculated using the following formulas:

Energy expenditure (kcal/minute) = [0.0175 kcal-
kg -MET"' X METS X body weight (kg)] X duration
(minutes) X frequency (# of days/week).

The physical activity level assigned to each par-
ticipant was based on the frequency of estimated
energy expenditure per week.?! The classifications
assigned included sedentary for <1000 kcals/week;
light for 1000—1500 kcals/week; and moderate for
>1500 kcals/week.

Statistical analyses

Independent sample T-tests were utilized to examine
differences in participant height and age between
groups (DASH, control). Two separate, two group
(DASH, control) by two time (pre, post) analysis of
variance (ANOVA) were performed to determine dif-
ferences in both SBP and DBP. Multiple group by two
time ANOVAs were used to determine differences in
potential dietary (total kilocalories, sodium intake)
and anthropometric (body weight, BMI) moderators
of blood pressure. Post-hoc analysis for significant
main and interaction effects from ANOVAs were
performed using T-tests. Pearson’s correlation analysis

was then used to determine the relationship between
changes in blood pressure (SBP, DBP) and changes
in potential dietary (total kilocalories, sodium intake)
and anthropometric (body weight, BMI) moderators
of blood pressure over the 4-week intervention.

Chi-square analysis was performed to determine if
differences existed between groups for the number of
participants who reported sedentary, light, and mod-
erate physical activity during baseline assessments.
An additional Chi-square analysis was performed to
determine if there was a difference in the number of
participants in each group who indicated increases in
their physical activity patterns over the course of the
treatment.

Gender was initially included as an independent
variable in the analysis of the effect of the DASH diet
on blood pressure. However in this initial analysis
there were no significant main or interaction effects
of gender (P > 0.19). This suggests that in the present
study, both males and females responded similarly
to the treatment and control conditions. Therefore,
gender was not included as an independent variable
in the final analysis presented herein.

Results

Participants in the DASH and control groups were
not significantly (P = 0.7) different in age (DASH:
38.5 £ 10.5 years, and control: 38.1 = 11.1 years)
or height (DASH: 173.1 £ 8.8 cm, and control:
174.6 £ 7.0 cm). Two-way ANOVA demonstrated
that there was a significant group (DASH, control)
by time (pre, post) interaction for SBP (P = 0.003)
(Fig. 1). The interaction was due to a significant
decrease (P < 0.001) in SBP in the DASH group
(pre: 141.3 = 11.3 mmHg, post: 130.7 £ 9.1 mmHg)
over the course of the intervention with no change
(P = 0.32) in SBP noted in the control group (pre:
133.5 £ 6.6 mmHg, post: 131.9 £ 8.9 mmHg). There
was also a significant main effect for differences in
SBP (pre: 137.4+9.9 mmHg, post: 131.3 £ 8.7 mmHg)
over time (P < 0.001), however this difference was
driven by the reduction in SBP exhibited by the DASH
group which is outlined in the interaction. There were
no significant main or interaction effects for group or
time (P > 0.17 for both) for differences in DBP (DASH
pre: 87.9 £ 6.6 mmHg, post: 85.7 + 7.8 mmHg; control
pre: 86.5 £ 5.2 mmHg, post: 85.2 + 6.8 mmHg).
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Figure 1. Systolic blood pressure pre and post-intervention in DASH and control groups. Significant group (DASH, control) by time (pre, post-intervention)

interaction (P = 0.003). *Similar symbols were significantly different (P < 0.001).

Potential moderators of blood pressure are shown
in Table 1. There were significant main effects of
time (P = 0.004) and group (P = 0.008) for body
weight and BMI. There was an overall reduction in
body weight and BMI from pre- to post-treatment
and participants in the DASH group had a signifi-
cantly greater body weight and BMI than those in
the control group. There was not a significant time
by group interaction for differences in body weight
or BMI (P = 0.14). There was a significant main
effect of time (P = 0.001) for sodium intake and total
kilocalories due to an overall reduction in sodium
intake and total kilocalories pre- to post-treatment.

Table 1. Potential moderators of blood pressure.

There were no significant main or interaction effects
(P = 0.14) of group for differences in sodium intake
or total kilocalories. Pearson’s correlation analyses
revealed that changes in body weight, BMI, sodium
intake, and total kilocalories were each not associ-
ated with changes in SBP (r = 0.14, P = 0.5) or DBP
(r = 0.10, P = 0.6) pre- to post-treatment.

Before the intervention, five, three and two of the
10 DASH participants and one, three and six of the
10 control participants reported sedentary, light and
moderate physical activity respectively. The number
of participants who indicated sedentary (P = 0.10),
light (P = 1.0) or moderate (P = 0.16) physical

DASH (N =10) Control (N =10)

Pre Post Pre Post
Weight (kg) 102.6 + 20.8 100.7 + 20.6 79.8+12.0 79.2+11.6
BMI 345+8.2 33.9+8.2 26.1+2.9 259+27
*Total Kilocalories 2900 + 1093 1990 + 658 2331 + 660 1888 + 790
*Sodium (mg) 5288 + 2388 3325+ 1576 4036 + 1861 3006 + 1245

Data are mean + SD.

*Significant main effects for time for total kilocalories and sodium intake (P = 0.001 for both).
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activity was not different between the two groups
when analyzed with Chi-square. After treatment four
of'the 10 DASH participants and one of the 10 control
participants indicated an increase in physical activity
during the intervention. Chi-square analysis demon-
strated that the number of participants who indicated
increased physical activity during the intervention
was not different between groups (P = 0.18).

Discussion
Clinical feeding trials of the original'® and modified'**?
DASH diet and DASH diet in conjunction with other
behavioral modifications' have been conducted in
controlled environments. One study has evaluated the
DASH diet with additional behavioral modifications
in a free-living environment,'> while another study
has evaluated a modified version of the DASH diet
in a free-living environment.?® This second study was
conducted outside the United States and as such the
participants’ diets were different from that of a typical
American diet.”® To the best of our knowledge there
has only been a single study that previously evaluated
the efficacy of the original DASH diet with no other
behavioral modifications in a free-living environment
on individuals who follow a typical American
diet.'® That previous study utilized an internet-based
instructional method whereas the present study uses a
traditional person-to-person instructional technique.
Presently, individuals following the DASH diet in
a free-living environment exhibited a significantly
greater reduction in SBP relative to controls; how-
ever, DBP was not significantly altered in either
group. Because changes in body weight, BMI,
sodium intake, and total kilocalories were not pres-
ently associated with changes in blood pressure and
because each group did not differentially participate
in physical activity, the reductions in SBP noted here
appear to be independent of these variables.
Previously, clinical feeding evaluations of the
DASH and modified DASH diets reported average
reductions ranging from 5.5 to 9.5 mmHg and 2.9
to 5.7 mmHg in SBP and DBP respectively.'®!#!422
Free-living evaluations of variations of the DASH
diet or the DASH diet in combination with additional
behavioral modifications have reported average
reductions ranging from 1.8 to 11.1 mmHg and
0.7 to 6.4 mmHg in SBP and DBP respectively.'>*
Presently, the original DASH diet followed in a

free-living environment in a group of pre- and stage 1
hypertensive individuals using a traditional person-
to-person instructional technique elicited reductions
in SBP (10.6 mmHg) and DBP (2.2 mmHg) that were
similar to these previous studies.'*!322

Changes in four potential moderators of blood
pressure; body weight, BMI, sodium intake, and
total kilocalories were also assessed in the present
study. Presently there was an overall reduction (both
groups combined) in each of these variables. While
this was likely due to the dietary recommendations in
the DASH group, the act of participating in a study
which evaluated dietary habits and blood pressure
may have influenced changes in these variables in
the control group as well.** Changes in these vari-
ables were not associated with changes in SBP or
DBP. This is contrary to previous evidence that has
outlined the impact these variables have in blood pres-
sure changes.”® It is unclear why these variables were
not associated with changes in blood pressure in the
present investigation. It is possible that our sample
size was too small to detect a significant association.
Because of the nature of correlation analysis, exam-
ining a greater number of participants likely would
have resulted in greater correlation coefficients and
perhaps significant associations between these mod-
erators and blood pressure. It is also possible that it is
a combination of changes in these factors (i.e. reduc-
tions in body weight with reductions in sodium intake)
that would explain the efficacy of the DASH diet in
the present investigation. Furthermore, our method of
assessing sodium intake, while valid, was likely not as
accurate as an objective measure. Future evaluations
of sodium intake with the DASH diet should consider
a more accurate measure such as 24-hour urinary
sodium measurements. Finally, other potential mod-
erators, such as changes in alcohol intake’ may have
impact on blood pressure changes and although used
as eligibility criterion presently were not evaluated.

Limitations

While the present study demonstrates the significant
blood pressure changes one could expect to see while
following the DASH diet in a free-living environment
with no additional behavioral modifications, there
are some limitations to the study. The current sample
size (N = 20) was small and results can only be gen-
eralized to pre-or stage 1 hypertensive adults between
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22 to 60 years of age who are otherwise healthy. As
mentioned previously this likely limited our ability to
demonstrate significant relationships between changes
in potential moderators of blood pressure and the
observed changes in blood pressure. Despite the small
sample size the reduction of resting SBP in the DASH
group was large enough to achieve statistical signifi-
cance with the present analysis. Furthermore, the mean
reductions in SBP (10.6 mmHg) and DBP (2.2 mmHg)
in the DASH group in the present study were similar
to those from the original large clinical feeding stud-
ies of pre- and stage 1 hypertensive individuals.!®!32
Because the present reductions were similar to what
was seen in previous feeding studies which employed
very large sample sizes, it would appear to be unlikely
that examining additional participants would have
drastically altered the average blood pressure reduc-
tions noted with the DASH and control groups in the
present study. However, analyzing additional partici-
pants may have provided statistical significance for
reductions in DBP in the DASH group.

Conclusions

The purpose of this study was to provide descriptive
data as to the changes in blood pressure individuals
following the DASH diet in a free-living environment
could expect to achieve. To the best of our knowledge
this is only the second study to evaluate the efficacy of
the original DASH diet with no other behavioral mod-
ifications in a free-living environment in the United
States.'® This was the first to do so using a traditional
person-to-person instructional technique. Partici-
pants following the DASH diet achieved a reduction
in SBP of 10.6 = 6.7 mmHg, which was significant
and a reduction in DBP of 2.2 + 5.9 mmHg, which
was not significant. These reductions were very simi-
lar to previous clinical and free-living evaluations of
the DASH diet. Presently, none of the potential mod-
erators of blood pressure we evaluated were indepen-
dently associated with the observed changes in blood
pressure. This may be due to our small sample size
or the possibility that it is the combined change in
multiple factors that impact blood pressure. Future
research on the effects of the DASH diet in a free
living environment should consider a greater sample
size, more accurate measures of sodium intake and/or
evaluation of additional potential moderators such as
alcohol intake.
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