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ABSTRACT

The association between fruit and vegetables (FVs) consumption and hypertension risk
remains controversial. This study aims to validate a short screener of FVs intake on the
Lebanese population. Based on the data collected, FVs consumption was analyzed
accordingly to compare the intake between hypertensive and normotensive subjects.
Cross-sectional study conducted in the greater area of Beirut. Subjects recruited were
Lebanese citizens (N=300) aging 35 years old and above adjusted for age (N=150
participants < 65 years old and N= 150 participants >65 years old) and gender (equally
distributed between men and women). Descriptive Statistics, Chi Square test, Alpha
Cronbach test, and Binary Logistic tests were conducted. FV consumption was high in
subjects with hypertension compared to normotensive subjects who have low adherence
to the 5 servings/day of FV recommendations. Also, there was no difference observed
between genders concerning FV intake. The internal consistency test shows that the
questions used in this questionnaire were not consistent thus; some modifications should
be implemented to adjust this questionnaire appropriately to the population studied. High
fruits and vegetables intake was associated with an increased risk of hypertension. While
the mechanism of blood pressure variation via fruit and vegetable consumption is not yet
clear, selective consumption of healthy foods and nutrients, maintaining a healthy body
weight, and staying physically active may lead to prevention and treatment of
hypertension. As for the questionnaire’s validity, more culturally adapted options should
be added to the screener in a way that satisfies FV consumption of the Arabian world in
general, and that of the Lebanese population specifically.

Introduction
High blood pressure (BP) is a major independent risk
factor for cardiovascular diseases ™. According to the WHO
(World Health Organization) report, worldwide raised blood
pressure is estimated to cause 7.5 million deaths, which is
equivalent to about 12.8% of the total deaths. This accounts
for 57 million disability adjusted life years (DALYS) or 3.7%
of total DALYs 2. Globally, around 22% of adults aged 18
and over had raised blood pressure in 2014. In Lebanon, and
based on the Non-communicable disease (NCD) report of the
WHO, the prevalence of hypertension was reported to be high
which is equivalent to 28.8% ! Several risk factors for
hypertension were reported including obesity, genetic factors,
hysical inactivity, and dietary factors (salt, fat, and alcohol)
4567 Among the preventive factors, it is well acknowledged
that dietary factors play a prominent role in the modulation of
BP in hypertensive or normotensive individuals & ° 1 1t 1213
14. 15281 "Fryits and vegetables consumption has been shown to
have a powerful association with lower levels of blood
pressure and a lower risk of hypertension. The intake of
potassium, calcium, magnesium, fiber, and protein, derived
from plants, has also been shown to be associated with lower
levels of BP 718 21 Evidence is limited, however, on the
associations between FVs consumption and BP. While some
studies showed an inverse association between FV
consumption and a reduced risk of hypertension 2% 2 22 23 24
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Bl Lin et al found a significant relationship between FV

consumption and an increased risk of hypertension ** and a
neutral relationship was found between FV consumgtion and
the risk of hypertension in many other studies 7% 2% %1 |
the current study, we aimed to validate a translated short
screener of FVs intake “Fruit and Vegetables in your Diet” for
estimating servings and habitual intake of FVs. The data
collected was further utilized to investigate the cross-sectional
consumption of FVs among Lebanese hypertensive and
normotensive participants.
Materials and Methods
Participants

Data collection started in February 2016 and ended in
June 2016. A total of 300 Lebanese subjects aged >35 years
old were randomly recruited from the Greater Area of Beirut
region. Of those recruited, 150 subjects were normotensive
defined as having undiagnosed hypertension with no previous
or current medical treatment for hypertension or Systolic
Blood Pressure (SBP) >140 mmHg and/or Diastolic Blood
Pressure (DBP) >90 mmHg along with another 150 subjects
diagnosed with hypertension or treated with antihypertensive
treatment ®Y. The participants were matched by age and
gender in both groups: 75 persons, of both genders, aging
below 65 years old were grouped into normotensive and
hypertensive categories and 75 persons of both genders aging
above 65 years old were grouped into normotensive and
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hypertensive categories. The allocations of recruitment,
within Beirut, were: Mar Antonios Dispensary in Jdeideh,
Borj El-Barajneh Dispensary, Al-Sahel General Hospital, Al-
Hara PHC, Lebanese University, and other regions in Beirut’s
Suburb.

Assessment of fruit and vegetable intake

On the baseline questionnaire entitled “Fruit and
Vegetables in your Diet" 4, participants had to respond to the
questions embedded in two major parts. The instrument was
translated to the Arabic Language but not cross-culturally
adapted to the Lebanese population. The first part of the
screener estimated the servings consumed of FV. The
participants had to respond to four questions. Fruits’
(including juice) and vegetables’ (raw and cooked) intake was
assessed through a score that computed the number of servings
(or cups) consumed daily/weekly. Options ranged between As,
Bs, Cs, and Ds. As for interpreting the score, the following
was considered: Mostly As: eating 5 or more servings of fruits
and vegetables per day; Mostly Bs: Just about meeting the
recommendations of a minimum of 5 servings of fruits and
vegetables per day; Mostly Cs: Not eating enough fruits and
vegetables per day; Mostly Ds: Not eating enough fruits and
vegetables per week. The response to the four questions was
then added qualitatively. But in order to analyze the results
numerically, we developed a subjective “Servings score”
characterized by two options: <5 servings, when responses are
mostly Bs, Cs, and Ds, and >5 servings for those having
mostly As. The second part of the questionnaire estimated the
habitual intake of FV. Options for fruits questions (4) include:
consuming a fruit as a snack, with breakfast, as a part of lunch
or dinner, or in a dessert; while options for vegetables
questions (4) include: consumption as a snack, portions with
the main meal, a side salad with the main meal, or as a
vegetable-based meal.

Assessment of Hypertension

Participants recruited were proved to be hypertensive if
they had one of the following criteria: a physician diagnosis of
hypertension, initiated anti-hypertensive treatment, self-
reported SBP elevated to >140 mmHg or DBP elevated to >90
mmHg. The participants had to respond for both
questionnaires: the Hypertension-related questionnaire and the
Fruits and Vegetables consumption-related questionnaire. The
Hypertension-related questionnaire was developed and
validated by the WHO and is entitled “Questionnaire for
hypertensive patients” 3. It contains 5 titles (diagnosis of
hypertension, management, complications and hospitalization,
Medications and adherence, and knowledge and self-care) and
23 questions embedded in the titles.

Both questionnaires were administered by the
interviewer/researcher. Descriptive statistics were performed
to analyze the responses for each questionnaire.

Ethical Standards Disclosure

The study received an approval from the “Ethical
committee of the Lebanese University”. The response to the
initial questionnaire was considered as an informed consent to
participate voluntarily in the study.

Statistical Analysis

Means and standard deviations for continuous variables
and the frequencies and percentages for categorical variables
were analyzed.

To examine the association between the consumption of
fruits and vegetables in hypertensive and normotensive, we
conducted the chi square test.
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Binary logistic regression was used to test the association
between the FV consumption and habitual intake using OR
and 95% ClI.

To validate the translated FV screener in the Arabic
Language and on the Lebanese population, we conducted the
a-Cronbach test to evaluate the screener’s degree of internal
consistency. Statistical analyses were performed by IBM
SPSS (Statistical Package for the Social Sciences) version 23.
Results
Descriptive Statistics

Among 150 normotensive subjects, the mean age of men
was 64.85 + 11.33 years compared to 62.73 £ 11.15 years in
women (p =0.25). More than 60% of men and women
consume <5 servings/day of FV (Table 1). As for the habitual
intake of FV, most of the normotensive subjects (49%)
reported eating fruits "often as a snack", 43% eat "sometimes"
fruits as breakfast, 49% eat "sometimes fruits on lunch and
dinner” and 62.7% never eat "fruits with sweets". As for the
vegetable intake, only 2% consume "regularly vegetables as a
snack", 8.7% consume "regularly vegetables with meals",
around 50% eat "often salads" and only 8.7% consume
"regularly vegetables as soup".

Table 1. FV Consumption Screener for Normotensive

Participants.

FV Consumption Normotensive Participants
Scores Women (n=75) Men (n=75)
N 150 p-value*
Age (years old) Mean (1) £ | Mean (W) £ | 0.25

SD SD

62.73 + 64.85 £

11.150 11.326
FV consumed N (%) N (%)
Servings: 0.737
<5 servings 45 (60) 47 (63)
>5 servings 30 (40) 28 (37)

All values were expressed as mean + Standard Deviation for
continuous variables or subject number and percentage in the
parenthesis for categorical variables.
* p-value was obtained using Chi2 test

Among 150 hypertensive persons, the mean age of men
was 63.39 years + 11.93 years compared to 63.63 + 11.52
years in women (p =0.9). 70% to 75% of men and women
consume >5 servings/day (Table 2). As for the habitual intake
of FV, the majority (47%) reported eating fruits " often as a
snack", 63% never consume "fruits on breakfast", 47% eat
fruits "sometimes on Lunch and Dinner" and 78% reported no
intake of "fruits with sweets". As for the vegetable intake,
18.7% consume "regularly vegetables as a snack”, 43.3%
consume ‘“regularly vegetables with meals”, 46.7% also
consume "regularly salads" and 12% consume "vegetables as a
soup™ on a regular basis.

Table 2. FV Consumption Screener for Hypertensive

Participants.

FV Consumption | Hypertensive Participants

Scores Women (n=75) Men (n=75)

N 150 p- value*
Mean () £ Mean (L)

Age (years old) SD +SD 0.9
63.63 = 63.39 =
11.524 11.934

FV consumed N (%) N (%)

Servings: 0.583

<5 servings 19 (25) 22 (29)

>5 servings 56 (75) 53 (71)
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All values were expressed as mean + Standard Deviation for
continuous variables or subject number and percentage in the
parenthesis for categorical variables.
* p-value was obtained using Chi2 test
Associations of FV consumption with Blood Pressure

Table 3 describes FV consumption between both groups:
Normotensive ~ (N=150) and hypertensive  (N=150)
participants. Mean age is adjusted between both groups. The
analyses of the FV consumption, in terms of servings, show
that 61.3% of normotensive subjects consume <5 servings/day
compared to 27.3% in hypertensive subjects (p<0.001).
Moreover, 38.7% of normotensive subjects consume >5
servings/day compared to 72.7% of hypertensive subjects
(p<0.001). In terms of the habitual intake, the differences
between hypertensive and normotensive were investigated.
There was no difference between subjects with hypertension
and normotensive in terms of eating "fruits as a shack"
(p=0.270). However, most subjects with hypertension do not
consume "fruits on breakfast", which it is not the case for the
majority of normotensive who consumed fruits "sometimes"
on breakfast (p=0.001). Also, among those who never
consumed "fruits on lunch and dinner", the percentage of
normotensive subjects was the highest (p=0.004). Small
number of subjects with hypertension consumes "sometimes
fruits with sweets" compared to a greater number in those
without hypertension (p<0.001). Most of normotensive
subjects "never" consume vegetables (p<0.001) as a snack but
"sometimes" with meals (p<0.001) compared to hypertensive
subjects who did the contrary. Concerning salads and soup,
both groups of subjects consumed it similarly (p>0.05).

Table 3. Comparison of FV Consumption between

Normotensive and Hypertensive Participants.
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Table 4. Unadjusted odds ratios (OR) and 95% confidence
intervals (CI) for the consumption of FV between
Hypertensive and Normotensive participants.

Level Odds 95% p-
Ratio Confidence value*
(OR)} Intervalt
FV <5 1.0
Servings | servings 0.237 0.146 - 0.386 0.000
>5
servings

FV Consumption Participants
Scores Normotensive (n=150)
Hypertensive (n=150)
N 300
Mean () + Mean () +
Age (years old) SD SD
63.79 = 63.51 +
11.251 11.692
FV consumed N (%) N (%) p-value*
Servings:
<5 servings 92 61) 41 (27) <0.001
>5 servings 55 (39) 109 (73) <0.001

All values were expressed as mean + Standard Deviation for
continuous variables or subject number and percentage in the
parenthesis for categorical variables.

* p-value was obtained using Chi2 test

To evaluate the FV intake between normotensive men and
women, Chi-Square test was performed. Results show no
statistically significant difference, between men and women,
in servings consumed (p=0.737) and habitual intake of FV
(p=0.116). Similar results were obtained for hypertensive
subjects concerning the servings consumed (p=0.583) and
habitual intake of FV (p=0.099).

An unadjusted binary logistic regression showed that
normotensive subjects have 0.23 times low adherence to the
recommendations of 5 servings of FV/day compared to
hypertensive subjects [OR=0.23- 95% CI (0.14-0.38)]. The
adjusted backward binary logistic regression by gender shows
that gender do not control the differences in FV intake
between hypertensive and normotensive [(OR=1.16-95% CI
(0.71-1.89)].

* p-value was obtained using Chi2 test

¥ OR and 95% CI were obtained using Binary Logistic
Regression

Questionnaire validation

To assess the internal consistency of the FV consumption
questionnaire, Cronbach o test defined as poor <0.50,
moderate 0.51-0.69, and high >0.7, was established. The
internal consistency of the screener showed an a coefficient =
0.453.

Discussion
FV consumption screener

Our results show that FV consumption was high in
subjects with hypertension compared to normotensive subjects
who have low adherence to the 5 servings/day of FV
recommendations. Also, there was no difference observed
between genders concerning FV intake. The internal
consistency test shows that the questions used in this
questionnaire were not consistent thus; some modifications
should be implemented to adjust this questionnaire
appropriately to the population studied.

It has been well recognized that high FV consumption is
associated with a reduction of blood pressure in Western
countries; however, there is little evidence about these
associations in other regions. Dietary intervention trials [ & 3%
%1 including the Dietary Approaches to Stop Hypertension,
DASH trial ), have demonstrated a short-term BP-lowering
effect of increased fruit and vegetables consumption. Of
prospective observational studies, the Health Professionals
Follow-up Study B® and the Nurses’ Health Study
previously reported that high baseline intake of FV was
associated with lower BP as well as lower risk of hypertension
after 4 years of follow-up. The “Coronary Artery Risk
Development In Young Adults” - CARDIA - study found that
baseline FV intake was inversely correlated to 15 years
incidence of elevated BP among young adults B7. In the
Chicago Western Electric Study, baseline FV intake was
inversel}/ related to 7-year BP change among middle-aged
men "2 Among Spanish participants in the Seguimiento
University of Navarra (SUN) project, an inverse association
between FV intake and risk of hypertension was found
Particularly for those who consumed low levels of olive oil
21 In a recent Japanese study, high intake of fruit, but not
vegetable, was associated with a lower risk of future
hypertension among subjects without baseline hypertension
B8 A cross-sectional study (The INTERMAP Study) among
American participants showed that higher intakes of fiber,
especially insoluble, may contribute to lower BP, independent
of nutrients associated with higher intakes of fiber-rich foods.
On the other hand, different studies found either a negative or
a neutral association between FVs consumption and blood
pressure. In the cohort study “Fruit and Vegetable intake and
the risk of hypertension in middle-aged and older women”,
Wang L. et al found that a higher intake of FV, as part of a
healthy dietary pattern, may only contribute to a modest
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beneficial effect of hypertension prevention, possibly through
improvement in body weight regulation 7.

Another study was conducted by Fan et al. who found out
that compared to normotensive subjects, hypertensive
participants on medical treatment were less likely to consume
five or more servings of fruit and vegetables per day, be
current smokers, and binge drinkers 28, Lin LP et al found
that the factors of older age, being overweight or obese, the
waist circumference, and FV intake were variables that could
significantly predict the hypertension condition of the subjects
and that FV's consumption was significantly associated with an
increased risk of hypertension !, The findings of this study
came hand in hand with our results.

In line with these findings, our results strengthen evidence
for a negative association between total fruit and vegetable
intake and hypertension, in which hypertensive participants
were consuming more FV servings/day and have incorporated
this consumption as a habitual intake compared to the
normotensive subjects. This association was supported by the
logistic regression test in which subjects who consumed more
than 5 servings of fruits and vegetables/day are 0.23 times
more exposed to be hypertensive than those consuming
<5servings/day.

Questionnaire’s validity

As for the questionnaire’s validity, Chronbach Alpha test
showed that more culturally adapted options should be added
to the screener in a way that satisfies FV consumption of the
Arabian world in general, and that of the Lebanese population
specifically. Some suggestions to improve the questionnaire
are adding the following options: Body Mass Index, BMI
(underweight, normal, overweight, obese) based on reported
weight and height, Socio-demographic information: Residency
(living with family, living alone), planning of a typical day
food menu (family member/chef/peer, myself), Activity level
(not exercising, irregularly exercising, and regularly
exercising), current smoker (Yes, No), Alcohol drinker (No,
Yes: specify quantity), and more options related to FVs
consumption that has been proved to have an effect on blood
pressure ¥ fruits intake (apples, bananas, oranges, raisins,
strawberries, blueberries: none/rarely — 1-3 servings/month — 1
serving/week — 2-4 servings/week - >4 servings/week) and
vegetables intake (green-leafy vegetables, cruciferous
vegetables, dark-yellow vegetables, legumes, onions, and
tomatoes: <0.2 servings/day — 0.2-0.4 servings/day — 0.4-0.6
servings/day — 0.6-1.0 servings/day - >1.0 serving/day).

To our knowledge, this is the first national study
correlating the fruits and vegetables consumption with the risk
of an elevated blood pressure, and for validating a translated
questionnaire in the Arabic language on the Lebanese
population.

Several limitations merit discussion: First, its cross-
sectional design makes causal inferences not possible. Second,
the sample size was small and time frame was short and thus
the results can’t be generalized on the whole population. A
third limitation is self-reporting, where reliability and validity
of self-reported information commonly depend on
participants’ honesty. Finally, the findings were based on a
short form of dietary assessment. Details about the type and
variety of fruits and vegetables typically consumed by this
population are therefore unknown.

Conclusion

In conclusion, results from this cross-sectional study
showed that a high fruits and vegetables intake was associated
with an increased risk of hypertension. While the mechanism
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of blood pressure variation via fruit and vegetable
consumption is not yet clear, selective consumption of healthy
foods and nutrients, maintaining a healthy body weight, and
staying physically active may lead to prevention and treatment
of hypertension.

What was already known
before the study

What information this study adds to
the existing knowledge

DASH Diet (>5
servings/day fruits and
vegetables) helps in
decreasing blood pressure.

Non-hypertensive people are at an
increased risk of being hypertensive
upon Increased fruits and vegetables
consumption (>5 servings/day)

Acknowledgements

We are indebted to the Primary Health Care centers
Directors who assist in data collection.
Contributors
i) Authors' Contribution: All authors have contributed to the
design, conduct of the study/data collection, interpretation of
data and writing of the manuscript.
ii)Conflict of interest: The authors declare no conflict of
interest.
References
[1] Lim S, Vos T, Flaxman A, et al. A comparative risk
assessment of burden of disease and injury attributable to 67
risk factors and risk factor clusters in 21 regions, 1990-2010: a
systematic analysis for the Global Burden of Disease Study.
Lancet 2010; 380, 2224-2260.
[2] World Health Organization. Global Health Observatory
Data — Raised blood pressure.
http://www.who.int/gho/ncd/risk_factors/blood_pressure_prev
alence_text/en/ (accessed June 2016).
[3] World Health Organization. Raised Blood Pressure —
Situation and trends.
http://www.who.int/gho/ncd/risk_factors/blood_pressure_prev
alence/en/ (accessed June 2016).
[4] Chobanian AV, Bakris GL, Black HR, et al. Seventh report
of the joint national committee on prevention, detection,
evaluation, and treatment of high blood pressure.
Hypertension. 2003; 42:1206-1252.
[5] Briasoulis A, Agarwal V, Messerli FH.  Alcohol
consumption and the risk of hypertension in men and women:
a systematic review and meta-analysis. J Clin Hypertens
(Greenwich), 2012; 14:792-798.
[6] Abdulle A, Al-Junaibi A, Nagelkerke N. High blood
pressure and its association with body weight among children
and adolescents in the United Arab Emirates. PLoS One.
2014; 9:¢85129.
[7] Padmanabhan S, Caulfield M, Dominiczak AF. Genetic
and molecular aspects of hypertension. Circ Res. 2015;
116:937-959
[8] Whelton PK, He J, Appel LJ, et al. Primary prevention of
hypertension: clinical and public health advisory from The
National High Blood Pressure Education Program. JAMA,;
2002; 288: 1882-1888.
[9] Appel LJ, Moore TJ, Obarzanek E, et al. A clinical trial of
the effects of dietary patterns on blood pressure. DASH
Collaborative Research Group. N Engl J Med. 1997; 336:
1117-1124.
[10] Ascherio A, Hennekens C, Willett WC, et al. Prospective
study of nutritional factors, blood pressure, and hypertension
among US women. Hypertension. 1996; 27: 1065— 1072.
[11] Lairon D, Arnault N, Bertrais S, et al. Dietary fiber intake
and risk factors for cardiovascular disease in French adults.
Am J Clin Nutr, 2005; 82: 1185-1194.
[12] Miura K, Greenland P, Stamler J, Liu K, Daviglus ML,




43692

Nakagawa H. Relation of vegetable, fruit, and meat intake to
7-year blood pressure change in middle-aged men: the
Chicago Western Electric Study. Am J Epidemiol. 2004; 159:
572-580.

[13] Psaltopoulou T, Naska A, Orfanos P, Trichopoulos D,
Mountokalakis T, Trichopoulou A. Olive oil, the
Mediterranean diet, and arterial blood pressure: the Greek
European Prospective Investigation into Cancer and Nutrition
(EPIC) study. Am J Clin Nutr. 2004; 80: 1012-1018.

[14] Sacks FM, Svetkey LP, Vollmer WM, et al. Effects on
blood pressure of reduced dietary sodium and the Dietary
Approaches to  Stop  Hypertension (DASH) diet.
DASHSodium Collaborative Research Group. N Engl J Med.
2001; 344: 3-10.

[15] Srinath Reddy K, Katan MB. Diet, nutrition and the
prevention of hypertension and cardiovascular diseases. Public
Health Nutr. 2004; 7: 167-186.

[16] Svetkey LP, Simons-Morton D, Vollmer WM, et al.
Effects of dietary patterns on blood pressure: subgroup
analysis of the Dietary Approaches to Stop Hypertension
(DASH) randomized clinical trial. Arch Intern Med. 1999; 59:
285293

[17] Stamler J, Liu K, Ruth KJ, Pryer J, Greenland P. Eight-
year blood pressure change in middle-aged men: relationship
to multiple nutrients. Hypertension 2002; (39)5: 1000-6.

[18] Intersalt Cooperative Research Group. Intersalt: an
international study of electrolyte excretion and blood pressure.
Results for 24 hour urinary sodium and potassium excretion.
BMJ 1988; 297: 319-328.

[19] Elliott P, Stamler J, Dyer AR, et al. Association between
protein intake and blood pressure: the INTERMAP Study.
Arch Intern Med 2006; 166: 79-87.

[20] Gupta R, Deedwania PC, Achari V, et al. Normotension,
prehypertension, and hypertension in urban middle-class
subjects in India: prevalence, awareness, treatment, and
control. Am J Hypertens. 2013; 26:83-94.

[21] Uhernik Al, Erceg M, Milanovic SM. Association of
BMI and nutritional habits with hypertension in the adult
population of Croatia. Public Health Nutr.2009; 12:97-104
[22] Huang S, Xu Y, Yue L, et al. Evaluating the risk of
hypertension using an artificial neural network method in rural
residents over the age of 35 years in a Chinese area. Hypertens
Res.2010; 33:722-726.

[23] de Ramirez SS, Enquobahrie DA, Nyadzi G, et
al.Prevalence and correlates of hypertension: a cross-sectional
study among rural populations in sub-Saharan Africa. J Hum
Hypertens. 2010; 24:786-795.

[24] Beegom R, Singh RB. Association of higher saturated fat
intake with higher risk of hypertension in an urban population
of Trivandrum in south India. Int J Cardiol 1997; 58:63-70.
[25] Barron S, Balanda K, Hughes J, et al. National and
subnational hypertension prevalence estimates for the
Republic of Ireland: better outcome and risk factor data are
needed to produce better prevalence estimates. BMC Public
Health 2014; 14:24

Zahraa Kassem et al./ Elixir Nutrition and Dietetics 100 (2016) 43688-43692

[26] Lin LP, Liu CT, Liou SW, et al. High blood pressure in
adults with disabilities: influence of gender, body weight and
health behaviors. Res Dev Disabil. 2012; 33:1508-1515.

[27] Wang L, Manson JE, Gaziano JM, et al. Fruit and
vegetable intake and the risk of hypertension in middle-aged
and older women. Am J Hypertens.2012; 25:180-189.

[28] Fan AZ, Mallawaarachchi DS, Gilbertz D, et al. Lifestyle
behaviors and receipt of preventive health care services among
hypertensive Americans aged 45 years or older in 2007. Prev
Med. 2010; 50:138-142.

[29] Nunez-Cordoba JM, Alonso A, Beunza JJ, et al. Role of
vegetables and fruits in Mediterranean diets to prevent
hypertension. Eur J Clin Nutr. 2009; 63:605-612.

[30] Shaoyan WU, Zhong ZUO, Xiaolin W, et al. Relationship
between food classification and blood pressure. World Sci-
Tech R and D. 2011; 33:667-669.

[31] U.S. Department of Health and Human Services. The
Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure 2004; pp. 12-15 National Institute of Health.
[32] Mirmiran et al. Fruit and Vegetables in your diet,
retrieved from the National Health Service’s website:
www.nhs.uk, 2014.

[33] World Health Organization. Hypertension questionnaire
retrieved from the WHO’s website:

www.who.int_intral questionnaire_hypertensive.pdf
(accessed June 2016)

[34] Sacks FM, Appel LJ, Moore TJ, Obarzanek E, Vollmer
WM, Svetkey LP, Bray GA, Vogt TM, Cutler JA, Windhauser
MM, Lin PH, Karanja N. A dietary approach to prevent
hypertension: a review of the Dietary Approaches to Stop
Hypertension (DASH) Study. Clin Cardiol. 1999; 22(7
Suppl):1116-10. [PubMed: 10410299]

[35] John JH, Ziebland S, Yudkin P, Roe LS, Neil HA. Effects
of fruit and vegetable consumption on plasma antioxidant
concentrations and blood pressure: a randomised controlled
trial. Lancet. 359(9322):1969-1974. [PubMed: 12076551],
2002.

[36] Ascherio A, Rimm EB, Giovannucci EL, Colditz GA,
Rosner B, Willett WC, Sacks F, Stampfer MJ. A prospective
study of nutritional factors and hypertension among US men.
Circulation; 86(5):1475-1484. [PubMed: 1330360], 1992.

[37] Steffen LM, Kroenke CH, Yu X, Pereira MA, Slattery
ML, Van Horn L, Gross MD, Jacobs DR Jr. Associations of
plant food, dairy product, and meat intakes with 15-y
incidence of elevated blood pressure in young black and white
adults: the Coronary Artery Risk Development in Young
Adults (CARDIA) Study. Am J Clin Nutr. 82(6):1169-1177.
quiz 1363-1164. [PubMed: 16332648], 2005.

[38] Tsubota-Utsugi M, Ohkubo T, Kikuya M, Metoki H,
Kurimoto A, Suzuki K, Fukushima N, Hara A, Asayama K,
Satoh H, Tsubono Y, Imai Y. High fruit intake is associated
with a lower risk of future hypertension determined by home
blood pressure measurement: the OHASAMA study. J Hum
Hypertens; 2011 Mar; 25(3):164-71. doi: 10.1038/jhh.2010.



