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1 | INTRODUCTION
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| Benjamin A. Guenther PhD'® |

Abstract

Hypertension is a key modifiable risk factor for cardiovascular disease. The
Mediterranean diet (MedDiet) may be associated with improvements in blood pres-
sure. However, few studies have examined the association between MedDiet adher-
ence and blood pressure in non-Mediterranean populations, and findings are mixed.
We analyzed cross-sectional data (Wave 6) for 851 participants of the Maine-Syracuse
Longitudinal Study. MedDiet adherence was calculated using food frequency ques-
tionnaire data and a literature-based MedDiet adherence score. Dependent vari-
ables included systolic blood pressure (SBP), diastolic blood pressure (DBP), pulse
pressure (PP), and mean arterial pressure (MAP). Separate linear robust regression
analyses revealed significant associations between MedDiet adherence and for SBP
(b = -0.69, 95% Cl = [-1.25, -0.20]), DBP (b = -0.33, 95% CI = [-0.58, -0.04]), and
MAP (b = -0.45, 95% Cl = [-0.77, -0.11]), but not for PP. These findings indicate that
the MedDiet is associated with some metrics of blood pressure in a large, community-

based, non-Mediterranean sample.

a 7 mm Hg reduction could reduce CVD prevalence by 26%.° Not
surprisingly, the 2013 WHO Global Action Plan for the Prevention

Cardiovascular disease (CVD) is the leading cause of death world-
wide (World Health Organization [WHO], 2017), and according to
the American Heart Association (AHA), the cost of medical care in
the United States is expected to double by 2035.1

Notably, up to 90% of all CVD is preventable through risk factor
modification.>® Hypertension (HTN) is one of the leading risk fac-
tors of CVD and a key target for intervention strategies.* Predictive
models indicate that small, population-wide reductions in blood
pressure could significantly reduce the prevalence of CVD. For ex-
ample, a 2 mm Hg reduction in systolic blood pressure (SBP) at the
population level is associated with a 10% reduction in CVD,> while

and Control of Noncommunicable Diseases listed reduction in blood
pressure as one of its goals.7

Lifestyle interventions, with the potential to lower blood pressure,
provide an alternate approach to medications and may be similarly ef-
fective at reducing risk of CVD.>” The Mediterranean diet (MedDiet)
is characterized by the high consumption of extra-virgin olive oil
(EVOO), fruits, vegetables, whole grain cereals, nuts and seeds; mod-
erate consumption of fish, poultry, dairy, and red wine; and low con-
sumption of red meat and processed foods.® Observational studies
conducted in Mediterranean countries demonstrate that higher ad-

herence to a MedDiet is associated with reduced risk of CVD.>°
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The Prevencion con Dieta Mediterranea (PREDIMED) conducted
in Spain compared a MedDiet supplemented with EVOO, a MedDiet
supplemented with nuts, and a low-fat control diet in a sample
of adults at risk of CVD. After four years, investigators reported
greater reductions in diastolic blood pressure (DBP) in those follow-
ing a MedDiet. After adjusting for baseline anti-HTN medications,
greater reductions were seen in both SBP and DBP.!! Researchers
also found that reductions in blood pressure were seen as early as
one year, with participants following the MedDiet showing signif-
icant improvements in 24-hour ambulatory systolic and diastolic
blood pressure.12 Further, MedDiet adherence has been shown to
independently relate to arterial stiffness in a sample of Greek chil-
dren, indicating that the MedDiet can have an impact on blood pres-
sure as early as age 12.18

To date, the majority of MedDiet investigations have been con-
ducted in Mediterranean populations. Studies from non-Mediter-
ranean populations are currently limited, and findings are mixed.
Cross-sectional studies conducted in the United States, including an in-
vestigation of the Coronary Artery Risk Development in Young Adults
(CARDIA) cohort, have failed to find associations between MedDiet
adherence and measures of blood pressure.!**® Likewise, an investi-
gation of the Framingham Heart Study Offspring Cohort (FHSOC) re-
ported no longitudinal association between MedDiet adherence and
SBP or DBP over a mean follow-up of seven years.16 Conversely, a pro-
spective analysis of the Aerobics Centre Longitudinal Study (ACLS) co-
hort in the United States found inverse associations between MedDiet
and DBP but not SBP over a mean follow-up period of 11 years.””

Associations between mean arterial pressure (MAP) and
MedDiet adherence are also inconsistent. In a sample of older adults
from the MEDiterranean Islands Study (MEDIS), researchers found
a statistically significant relationship between MedDiet adherence
and MAP, such that better adherence was associated with lower
MAP.2® However, a recent pilot study in a younger sample (mean
age = 26 years) did not find a statistically significant difference in
MAP when comparing a MedDiet and a vegan diet.'’

Collectively, these results are indicative of a potential association
between MedDiet adherence and blood pressure. However, further
investigations are required in non-Mediterranean populations. The
current study therefore aimed to examine the association between
MedDiet adherence and blood pressure in a US sample from partic-
ipants of the Maine-Syracuse Longitudinal Study cohort (USA). We
hypothesized that study participants with higher MedDiet adherence
would exhibit lower blood pressure values (as measured by multiple

variables) than those who had a lower MedDiet adherence score.

2 | METHOD

2.1 | Participants

The Maine-Syracuse Longitudinal Study (MSLS) was approved by
the University of Maine Institutional Review Board, and written in-
formed consent was obtained from all volunteers.

Wi LEYJE

The MSLS was a multi-wave longitudinal cohort study conducted
on cardiovascular and cognitive function, with data collection oc-
curring approximately every 5 years from 1975 (Wave 1) to 2010
(Wave 7) from community-dwelling adults living in Central New
York. Exclusions at recruitment included diagnosis or treatment for
psychiatric illness, alcoholism, and inability to read and see suffi-
ciently to comprehend instruction. See www.mslsperspectives.net
for description of study design.

Wave 6 (2001-2006) was the first and only wave of the MSLS
to collect dietary data. Due to a change in study objectives dic-
tated by grant support by the time Wave 7 began, the number
of participants that could be followed from Wave 6 with regard
to blood pressure and nutrition was significantly reduced. Thus,
we confine our study to Wave 6 and employed a cross-sectional
design.

Participants were excluded from the current analysis due to
prevalent acute stroke (n = 28), prevalent probable dementia (n = 8),
prevalent renal dialysis treatment (n = 5), inability to read English
(n = 1), a history of diagnosed alcoholism (n = 1), and incomplete data
for nutrition and health variables included in this study. This left 851
participants from Wave 6 with complete demographic, nutrition, and
health data for reported variables.

Diagnosis of acute stroke was based on self-report, confirmed
by hospitalization or medical records, or both. Stroke was defined
as an acute onset focal neurological deficit persisting for more than
24 hours. Probable dementia was based on MSLS cognition data, di-
agnostic records, and medical review data, and was determined by
a committee of neuropsychologists and social psychologists using
the National Institute of Neurological and Communicative Diseases
and Stroke/Alzheimer's Disease and Related Disorders Association
(NINCDS-ADRA) Alzheimer's Criteria and confirmed with guide-
lines from the International Classification of Diseases, 10th edition
(ICD-10).202

2.2 | Procedure

At Wave 6, participants attended a laboratory visit following an
overnight fast. Blood samples were drawn by a licensed phleboto-
mist. Following a light breakfast, participants underwent physical
examination, including measures of blood pressure and anthropom-
etry. Two weeks prior to the laboratory visit at Wave 6, participants
recorded dietary intake. The remainder of the study session involved

tests of cognitive function.

2.3 | Assessment of dietary intake and
MedDiet adherence

Dietary intake was assessed using the Nutrition and Health

Questionnaire (NHQ), developed for the European Prospective

22,23

Investigation into Cancer (EPIC) study and validated against 24-

hour recalls, urinary nitrogen, and total energy expenditure.?* The
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NHQ establishes the frequency of food consumption across 37 food
categories, including fruits, vegetables, legumes (beans and lentils),
cereals, nuts, fish, dairy, and meat. Participants are instructed to in-
dicate how regularly they consume each food by selecting “Never,”
“Seldom,” “Once per week,” “2-3 times per week,” “5-6 times per
week,” or “Once or more per day.”

A literature-based MedDiet score developed by Sofi et al (2014)
was applied to dietary data to determine level of MedDiet adher-
ence.” The score allocates a score of 0, 1, or 2 across 9 food cat-
egories associated with the MedDiet: (1) fruit, (2) vegetables, (3)
legumes, (4) cereals, (5) fish, (6) meat and meat products, (7) dairy
products, (8) red wine, and (9) olive oil. For food categories asso-
ciated with positive health outcomes (fruit, vegetables, legumes,
cereals, fish, and olive oil), higher intake is awarded a higher score.
For red wine, less than one serving per day is awarded a score of 1,
between 1 and 2 serves per day is awarded a score of 2, and more
than 2 servings per day is awarded a score of 0. A high total score is
indicative of higher adherence to a MedDiet, and a low total score is
indicative of low adherence.’

Consumption of MedDiet components is based on daily intake
values. However, items from the Nutrition and Health Questionnaire
include a mixture of daily and weekly quantities. Weekly quantities
were determined for all relevant food items from the NHQ. The
scoring framework of the MDS was then adjusted to match weekly

intake data.

2.4 | Assessment of blood pressure

Using hospital standard procedure, blood pressure (BP) meas-
urements were conducted five times in standing, sitting, and re-
cumbent positions; one-minute intervals occurred between each
measurement. Averages were taken for each position. SBP and
DBP were measured while pulse pressure (PP) and mean arterial
pressure (MAP) were calculated at Wave 6. BP measurement in
mmHg followed the same protocol as previous waves of the MSLS
and has been described previously.25'27 In brief, after 15-minute
reclining rest, automated blood pressure measurements were
taken using GE DINAMAP 100DPC-120XEN (GE Healthcare), a
hospital-grade blood pressure measurement device calibrated
for accuracy. With an appropriately sized cuff, five measure-
ments were taken from the right arm in each recumbent, sitting,
and standing positions following a 15-minute supine rest period.
A one-minute rest period separated each set of blood pressure
measurements. Average SBP, DBP, PP, and MAP values were then
calculated.

2.5 | Covariates

In addition to blood pressure, the MSLS assessed other markers of
cardiovascular risk, including BMI, waist circumference, low-density
lipoprotein cholesterol (LDL), high-density lipoprotein cholesterol

(HDL), glucose, and plasma homocysteine (tHcy). Waist circumfer-
ence was measured at the level of the iliac crest over light clothing
using a non-extendable measuring tape. Standard assay methods are
described elsewhere [29]. Cognition was a major outcome and re-

sults have been presented elsewhere.?’??

2.6 | Statistical analysis

Separate multiple linear regression analyses were conducted
for each of the four measures: SBP (mm Hg), DBP (mm Hg), PP
(mm Hg), and MAP (mm Hg). Covariates were organized into
two models to capture demographic, health, and lifestyle vari-
ables. Covariates were informed by previous MSLS analyses and
MedDiet literature. 142539

Model 1: No covariates were included (MedDiet score only)
Model 2: Sex, ethnicity, education (years), and age (years).
Model 3: Model 2 + LDL cholesterol (mmol/L), HDL cholesterol
(mmol/L), glucose (mmol/L), tHcy (umol/L), BMI (weight (kg)/
height (m)2), daily food intake (servings per day), physical activ-
ity (MET hours), smoking status (never, past, or current), and an-
ti-hypertensive medication (yes/no).

All statistical analyses were performed in R.3* After fitting the
OLS regression model for each measure, it was revealed that each
suffered from heteroscedasticity, high leverage points, and hetero-
geneity of residual variance. Thus, the regression models were refit
using robust regression with bootstrapped parameter estimates and
confidence intervals. The robust regression was fit using the MASS
package®? using M-estimation with Huber weighting. Bootstrapping
of coefficients and confidence intervals was performed with 1000

replications using the car °° and boot 343°

packages. Significance of
MedDiet score in each robust regression model was assessed via the

Wald test using the sfsmisc package.3¢

3 | RESULTS

Demographic, lifestyle, and health characteristics according to level
of MedDiet adherence are presented in Tables 1 and 2. The average
MedDiet score at Wave 6 was 9 out of 18 across the entire sam-
ple. Participants with higher MedDiet adherence were older, com-
pleted more years of education, had lower BMI and DBP, had higher
levels of HDL cholesterol, consumed more energy, and completed
more physical activity. Out of the participants who had hyperten-
sion or were on anti-hypertensive medication (as defined as 140/90
or above), 90 were controlled (as defined as being on hypertensive
medication with a BP of less than 140/90).

A summary of the results is presented in Table 3. Bootstrapped
raw regression coefficients (b), standardized regression coefficients
(B), and 95% confidence intervals (Cl) represent associations be-
tween MedDiet adherence score and the blood pressure measures.

After controlling for all covariates (Model 3), significant negative
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TABLE 1 Demographic, health, and lifestyle characteristics according to level of Mediterranean diet Adherence

Mediterranean diet adherence

All Low Medium High
(n=851) (n = 147) (n = 627) (n=77)
Mean SD Mean SD Mean SD Mean SD p?
Age (y) 62.2 12.7 56.2 12.6 63.1 12.4 66.7 11.6 <.001
Education (y) 14.7 2.7 14.0 2.5 14.7 2.7 154 2.7 <.001
Mean SBP (mm Hg) 130.8 21.9 132.9 211 130.3 21.5 130.4 25.7 42
Mean DBP (mm Hg) 70.3 10.0 72.8 10.0 69.8 9.9 68.8 10.2 <.01
Total cholesterol (mg/ 201.3 39.1 201.7 38.5 200.8 39.3 204.3 38.6 76
dL)
LDL (mg/dL) 121.4 334 123.2 33.5 120.8 33.6 122.5 32.0 71
HDL (mg/dL) 54.0 154 51.7 15.3 54.0 15.3 58.6 15.6 <.01
Glucose (mg/dL) 98.0 26.3 99.5 26.1 98.2 27.3 93.5 15.8 .25
Triglycerides (mg/dL) 130.9 70.1 135.5 70.5 131.5 71.0 117.8 60.2 19
BMI (kg/m?) 294 6.0 30.8 6.5 29.2 59 28.4 5.0 <.01
Physical activity (MET 20.1 26.3 15.0 20.6 20.4 271 27.4 28.3 <.01
h/wk)
Daily food intake 14.7 4.5 134 4.7 14.8 4.5 16.1 8.8 <.001
(serves/day)
Alcohol intake (g/wk) 36.7 70 32.7 81.2 36.7 68.9 43.8 53.9 .53
Mediterranean diet 9.0 2.5 5.3 0.9 9.3 1.6 13.5 0.8 <.001

score (max = 18)

Note: Low, medium, and high groups for Mediterranean diet adherence were determined by splitting scores into equal ranges 0-6 (low), 7-12 (med),

and 13-18 (high).

? One-way ANOVAs were used to compare each continuous variable with the three levels of Mediterranean diet adherence.

linear associations were observed for SBP (b = -0.69, Cl = [-1.25,
-0.20]), DBP (b = -0.33, Cl = [-0.58, -0.04]), and MAP (b = -0.45,
Cl = [-0.77, -0.11]) but not PP (b = -0.36, Cl = [-0.72, 0.03]) with
MedDiet adherence. The same analysis was conducted on only
those participants who had hypertension and yielded similar results
(see Table 4).

4 | DISCUSSION

These findings extend the current body of literature and provide
new evidence for the association between MedDiet adherence and
blood pressure in a large, non-Mediterranean sample. Linear robust
regression analyses adjusting for demographic, lifestyle, and cardio-
vascular variables revealed statistically significant relationships be-
tween MedDiet adherence and SBP, DBP, and MAP. Specifically, in
Model 3, for every 1 unit increase in a participant's MedDiet score,
there was a corresponding decrease of 0.69 units on SBP, a decrease
of 0.33 on DBP, and a decrease of 0.45 on MAP. Though seemingly
small, this change can have notable impact at the population level. A
reduction of 2mmHg in SBP could lead to a population decrease of
10%.° No significant associations were detected for PP (in Model
3). These results persisted among only those participants who had

hypertension.

To our knowledge, this study is the first to identify a cross-sec-
tional association between MedDiet adherence, SBP, DBP, and MAP
in a US sample. Inconsistencies across previous studies conducted
in the United States may be due to the scoring of MedDiet adher-
ence. For example, the observational investigation of the Aerobics
Centre Longitudinal cohort employed a scoring system dependent
on the median intake of the study sample.’” Specifically, participants
are awarded points if they consumed greater than the median for
foods characteristic of a MedDiet (eg, olive oil, fruits, vegetables,
nuts, fish) and lower than the median for discretionary foods (eg,
red meat and dairy). As the median intake of an American sample is
likely to be lower than the median intake of a Mediterranean sample,
this scoring system may not accurately classify MedDiet adherence.
In contrast, the current study employed a MedDiet scoring system
with predetermined values for intake across food categories, based
on traditional dietary guidelines and empirical evidence.’

Previous studies may also be limited by sample characteristics.
For example, the participants of the Framingham Offspring Cohort
had a mean SBP of 122 mm Hg, while participants of the CARDIA
Study had mean SBP of 110 mm Hg.14'16 In contrast, mean SBP in the
current study was 131 mm Hg which may be more likely to respond
to dietary factors.

It is not uncommon to find significant relationships among

some but not all indices of blood pressure. For example, Toledo and
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Mediterranean diet adherence

TABLE 2 Demographic, health, and
lifestyle characteristics according to level

All Low Medium High of Mediterranean diet Adherence
(n=851) (n=147) (n=627) (n=77)
n (%) n (%) n (%) n (%) p?
Sex
Male 342 (40.2) 68 (46.3) 251 (40.0) 23(29.9) .06
Female 509 (59.8) 79 (53.7) 376 (60.0) 54(70.1)
Ethnicity
African American 52 (6.1) 16 (10.9) 34 (5.4) 2(2.6) 02°
Other 799 (93.9) 131 (89.1) 593 (94.6) 75 (97.4)
Hypertension®
Yes 498 (58.5) 95 (64.6) 361 (57.6) 42 (54.5) .22
No 353(41.5) 52(35.4) 266 (42.4) 35 (45.5)
Anti-HTN Medication
Yes 426 (50.1) 78 (53.1) 310 (49.4) 38 (49.4) .73
No 425 (49.9) 69 (46.9) 317 (50.6) 39 (50.6)
Diabetes (Type Il)
Yes 101 (11.9) 16 (10.9) 78 (12.4) 7(9.1) .64
No 750 (88.1) 131(89.1) 549 (87.6) 70(90.9)
Current smoker 76 (8.9) 20 (13.6) 51(8.1) 5(6.5) .26

Note: Low, medium, and high groups for Mediterranean diet adherence were determined by

splitting scores into equal ranges 0-6 (low), 7-12 (med), and 13-18 (high).

2 Chi-square tests of independence were used to compare each categorical variable with the three

levels of Mediterranean diet adherence.

b Due to the disparity in sample size between groups, the test statistic may not be reliable.

¢ Of the participants meeting our criteria for hypertension, 90 (19.9%) had BP levels controlled

(defined as BP less than 140/90).

colleagues reported significant changes in DBP but not SBP follow-
ing four-year MedDiet adherence. ! Similarly, a meta-analysis ex-
amining the association between olive oil and blood pressure found
effects for DBP but not SBP. The relationship between MedDiet ad-
herence and PP was not found to be statistically significant in this
study. However, it is noteworthy that the change in PP was still in the
same direction as SBP and DBP; as MedDiet adherence increased,
there was a trend of decreasing PP. It is possible that the small effect
accounted for the lack of statistical significance in the PP variable.

MAP is considered a marker of cardiac output and peripheral re-
sistance.®” In our study, we found a statistically significant decrease
in MAP with increasing MedDiet score. To our knowledge, our study
is one of very few that have examined the impact of MedDiet adher-
ence to MAP.

Our findings are supported by previous studies conducted in

1038 55 well as randomised controlled

Mediterranean populations,
trials in non-Mediterranean populations. For example, the MedLey
study, conducted in an older Australian population, reported that
a Mediterranean intervention significantly improved systolic blood
pressure but not diastolic blood pressure over 6 months.%’ Adding
more dairy to a typical MedDiet has also been found to significantly
decrease SBP.*® Our findings are also consistent with the mecha-

nisms of the MedDiet, which is rich in bioactive nutrients with the

potential to reduce blood pressure. For example, EVOO and green
leafy vegetables contain high levels of polyphenols which increase
nitric oxide synthesis to relax endothelial muscles and reduce blood
pressure.*42 Further, fish, nuts, and seeds are rich in monounsatu-
rated and polyunsaturated fatty acids which reduce inflammation to
promote healthy endothelial functioning.*>** The MedDiet is also
low in processed foods and therefore low in sodium.%’ Modest re-
ductions in sodium intake have been associated with statistically and
clinically significant reductions in blood pressure.*® Further, sodium
has been identified as a mediating factor in the association between
MedDiet adherence and blood pressure.*® More importantly, as
one does not consume foods in isolation, the MedDiet promotes a
pattern of eating a variety of foods that, together, provide a whole
diet rich in bioactive ingredients, polyphenols, and unsaturated fatty
acids that reduce chronic inflammation.

High BP is one of the leading risk factors for CVD.* Raw beta
coefficients from our cross-sectional analyses indicate an SBP re-
duction of 0.69 mm Hg per 1 unitincrease in MedDiet score, a DBP
reduction of 0.33 mm Hg per 1 unit increase in MedDiet score,
and a 0.45 decrease in MAP per 1 unit increase in MedDiet score.
Although these values are clinically small, the MedDiet could have
a significant impact on CVD prevalence at the population level.

For example, if MedDiet adherence is increased by 4 units, this
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TABLE 3 Robust raw regression
analysis of associations of Mediterranean
diet score and blood pressure outcomes
(n =851)

TABLE 4 Robust regression analysis
of associations of Mediterranean diet
score and blood pressure outcomes for
participants with hypertension (n = 498)

Wi LEYﬂ

95% ClI

Model® b Lower Upper B p®

Systolic Blood Pressure 1 -0.32 -0.88 0.31 -0.014 .32
(mm He) 2 -092  -145  -031  -0042 <05
3 -0.69 -1.25 -0.20 -0.032 <.05
Diastolic Blood Pressure 1 -0.52 -0.76 -0.23 -0.052 <.05
A 2 -0.37 -0.61 -0.07 -0.007 <.05
3 -0.33 -0.58 -0.04 -0.033 <.05

Pulse Pressure (mm Hg) 1 0.23 -0.23 0.68 0.013 .32
2 -0.49 -0.89 -0.07 -0.028 <.05

3 -0.36 -0.72 0.03 -0.021 .07
Mean Arterial Pressure 1 -0.46 -0.00 0.18 -0.036 <.05
A 2 -0.56 -0.88 -0.19 -0.015 <.05
3 -0.45 -0.77 -0.11 -0.036 <.05

Note: Regression coefficients represent change in 1 mm Hg units. Bootstrapped regression
coefficients and bootstrapped confidence intervals are presented for each robust regression
model.

*Model 1: MedDiet score; Model 2: Model 1 + sex, ethnicity, education (years), and age (years);
Model 3: Model 2 + LDL cholesterol (mmol/L), HDL cholesterol (mmol/L), glucose (mmol/L),
homocysteine (umol/L), BMI (weight (kg)/height (m)?), daily food intake (servings per day), physical
activity (MET hours), smoking status, and anti-hypertensive medication (yes/no)

b The Wald test was used to test for the significant contribution of MedDiet score in each model.

95% ClI
Model® b Lower Upper B p°
Systolic Blood Pressure 1 -0.25 -0.89 0.41 -0.007 .50
(mm He) 2 -085  -156  -008  -0041 <05
3 -0.74 -1.45 -0.05 -0.035 <.05
Diastolic Blood Pressure 1 -0.67 -0.97 -0.29 -0.063 <.05
i ) 2 -042  -074  -006  -0042 <05
8 -0.40 -0.74 -0.05 -0.040 <.05
Pulse Pressure (mm Hg) 1 0.47 -0.07 1.04 0.029 13
2 -0.39 -0.95 0.20 -0.022 .19
3 -0.33 -0.84 0.29 -0.019 .27
Mean Arterial Pressure 1 -0.53 -0.91 -0.12 -0.036 <.05
i ) 2 -060  -097  -044  -0050 <05
S -0.50 -0.89 -0.10 -0.042 <.05

Note: Hypertension was defined as a SBP = 140, a DBP 2 90, or taking anti-HTN medication.
Regression coefficients represent change in 1 mm Hg units. Bootstrapped regression coefficients
and bootstrapped confidence intervals are presented for each robust regression model.

2 Model 1: MedDiet score; Model 2: Model 1 + sex, ethnicity, education (years), and age (years).
Model 3: Model 2 + LDL cholesterol (mmol/I), HDL cholesterol (mmol/L), glucose (mmol/L),
homocysteine (umol/L), BMI (weight (kg)/height (m)?), daily food intake (servings per day), physical
activity (MET hours), smoking status, and anti-hypertensive medication (yes/no).

"The Wald test was used to test for the significant contribution of MedDiet score in each model.

could potentially reduce SBP by = 2 mm Hg, subsequently reduc- (such as incorporating more dairy) are still more beneficial for
ing the number of CVD cases by 10%.° Further, studies using an health than a simple low-fat diet.*°
Australian population have shown that non-Mediterranean sam- The current study has a number of strengths. We examined a

ples can incorporate a MedDiet 37424748 and that slight deviations sample with higher ranges of blood pressure, which are more likely
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to exhibit change over time. This study is also one of the first to
use a literature-based MedDiet adherence score to characterize and
more accurately capture MedDiet adherence in a non-Mediterra-
nean population.

The following limitations should also be considered. Firstly,
our cross-sectional design limits our ability to infer causation from
these findings. The MSLS collected dietary intake data through
self-report, which may have limited accuracy of results. Further,
the NHQ does not elicit information regarding serving sizes. The
conversion of dietary intake to MedDiet adherence therefore re-
lied on assumptions which, although consistent, may have influ-
enced our results. Further, as the NHQ did not capture sodium
intake, we were unable to explore the influence of sodium con-
sumption. Finally, the cohort was relatively healthy at Wave 6,
which may have limited our ability to detect associations across
other measures of cardiovascular risk. Though relatively healthy,
many participants were being treated for hypertension. This may
be considered a limitation to our study; however, this may be con-
sidered a strength as many individuals who are treated for hyper-
tension seek out additional BP lowering via diet. In this study, we
learn that this additional treatment improves BP very little in clini-
cal terms, but we argue that these findings are important because
in a large population leads to BP reduction in terms of population
risk.

In conclusion, the current study provides new evidence for
cross-sectional associations between MedDiet adherence and blood
pressure in a non-Mediterranean population. On an individual basis,
or from a strictly clinical perspective, the effect sizes were small.
However, given that blood pressure is one of the leading modifiable
risk factors for CVD, these results have significant implications at a
population level. More data are needed in non-Mediterranean sam-
ples to support our findings. This includes examination with similar
diets, such as DASH and the Nordic diets, which also emphasize con-

sumption of similar food groups.*”>°

5 | CONCLUSIONS

Hypertension is a major risk factor for other cardiovascular dis-
eases. Fortunately, it is modifiable with lifestyle changes, such as
diet. The MedDiet has shown promise as a way to lower blood
pressure. However, the impact of the MedDiet in non-Mediterra-
nean populations has been understudied. In our analyses of 851
US older adults (Maine-Syracuse Longitudinal Study), we found
that those who adhered to a MedDiet achieved lower systolic,
diastolic, and mean arterial pressure values. Though a small ef-
fect, this finding has important implications for reducing risk at

the population level.
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