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SUMMARY

Objectives: Fruit and vegetable intake has been reported as one of the significant protective factors against the development of cardiovascular
diseases (CVD). This study aimed to assess the possible preventive effect of fruit and vegetable consumption on developing CVD.

Methods: A total of 398 participants (205 cases and 193 controls) referred for elective coronary angiography with clinical suspicion of coronary
artery disease to Prince Hamza Hospital in Amman were enrolled in this case-control study. Dietary data were collected separately from each
patient using interview-based food frequency questionnaire.

Results: The findings of the present study revealed that a total consumption of 3 servings of vegetable per day decreased significantly the risk
of CVD to about 54% (OR=0.46, 95% CI: 0.22-0.97, p=0.033). Consumption of banana was found to reduce the risk of CVD to about 44% and
62% when consuming 1-2 and 3-6 servings/week, respectively, with p-value for trend 0.004. For the vegetables, the consumption of grape leaves
and stuffed vegetables in general was significantly associated with lower risk of CVD. Increasing cauliflower consumption of 1-2 servings per week
decreased CVD risk to about 37% (OR=0.63, 95% ClI: 0.38-0.98). Consuming up to 3-6 servings per week of mixed vegetables (OR=0.10, 95%

Cl: 0.01-0.83) and onion (OR=0.42, 95% Cl: 0.22-0.80) revealed an inverse association with CVD development.
Conclusions: Adding to the present evidence, consumption of some fruits and vegetables could be considered as preventive factor against
developing CVD. However, the association of consuming vegetables with preventing CVD was higher than the fruit consumption.
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INTRODUCTION

Cardiovascular diseases (CVD) represent number one lead-
ing cause of death in Jordan and worldwide (1, 2). The global
number of CVD cases is expected to continue to increase. CVD
development has been associated with many behavioural risk fac-
tors, such as smoking (3, 4), physical inactivity (4), obesity (4),
and high fat diet (3). However, consuming a diet that is enriched
with fruits and vegetables has been correlated with a lower risk
of developing CVD (5-7).

Recently, the relationship between dietary fruits and vegetables
and cardiovascular diseases has been an area of many researches.
The evidence for a protective effect of fruit and vegetable con-
sumption on CVD has been supported by several epidemiological
studies and meta-analyses (8—10), as well as the findings of the
cohort study European Prospective Investigation into Cancer and
Nutrition (EPIC) (11).

Oyebode et al. (12) showed in their analysis that vegetable
consumption was associated with reduced death rate from cardio-
vascular events for about 31% (HR 0.69; 95% CI 0.53 to 0.88);
however, this relationship was not detected between dietary fruits
and CVD mortality. Another study conducted on Japanese popu-
lation (10) revealed that multivariate-adjusted hazard ratio (HR)
for the highest versus the lowest quartile of the total of fruit and
vegetable intake was 0.74 (95% CI 0.61-0.91; p-value for trend
=0.003) for total CVD and 0.57 (95% CI 0.37-0.87; p-value for
trend = 0.109) for coronary heart disease (CHD).

On the other hand, many studies documented different as-
sociation between some individual items or groups of fruits or
vegetables and CVD (13, 14). However, this is conflicting and in-
consistent evidence (15). The most observed association has been
reported for green leafy vegetable intake and reduction in CVD in
the literature (13, 14). Therefore, the association between specific
items of fruits and vegetables should be more investigated.
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In Jordan, non-communicable diseases are estimated to
account for 76% of total deaths of which 35% of deaths are
due to CVDs (16). Our study has been carried out in Jordan, a
region of the world where relatively limited studies exploring
the association between the intake of fruits and vegetables and
the risk of CVD have been published. Since fruit and vegetable
intake varies in different regions of the world, it is important
to conduct national studies to detect the association between
fruit and vegetable consumption and CVD. The results of this
study may help in developing national and regional nutrition
recommendations. Thus, the present study aimed at evaluat-
ing the fruit and vegetable intake as a protective factor against
developing CVD.

MATERIALS AND METHODS

Participants and Study Settings

A case-control study was conducted between January and
December 2015 to assess the association between vegetable and
fruit intakes and CVD risk among Jordanians. Participants of the
present study were enrolled conveniently from the catheteriza-
tion section of the Cardiology Department of Prince Hamzah
Hospital, a referral hospital in Amman. This study included a total
of 398 participants (238 males and 160 females; 205 cases and
193 controls) who were referred by their physician for coronary
angiography. The mean age of participants was 52years and their
average BMI was 30.7 kg/m?. Sample size was calculated so that
the sample proportion would be within & 0.05 of the population
proportion with a 95% confidence level and population of 500
persons. Inclusion criteria included: age >18 years, Jordanian
nationality, and being able to verbally communicate in Arabic.
Participants who had critical illness, kidney disease, liver disease,
gastrointestinal diseases, or were currently hospitalized were
excluded. A ratio of unity was adopted to match the cases and
controls based on age and gender. The Institutional Review Board
Ethics Committee at Prince Hamzah Hospital reviewed and ap-
proved the proposal of this study; ethical approval number was
2015/011. Before signing the informed consent form, all partici-
pants were instructed to thoroughly read it where the researchers
clarified any doubt the participants might have had.

All data were collected from patients eligible to be enrolled in
the study on the day before the coronary angiography procedure.
Upon the medical diagnosis, participants were classified in control
or case group. Trained dietitians collected the required data during
private interviews using valid questionnaires. The collected data
included: personal, socio-demographic, dietary intake of fruits
and vegetables, physical activity level, previous health issues,
smoking status, and family history of CVD.

Physical Activity Assessment

The validated physical activity recall (PAR) questionnaire that
was originally developed by Sallis et al. (17) was used in this
study to evaluate the level of physical activity for each participant.
Participants were asked to recall the usual time spent practicing
physical activity over a period of one week prior undergoing
coronary angiography.

7-Day PAR is a structured interview that depends on partici-
pant’s recall of time spent engaging in physical activity over a
seven-day period. The total physical activity metabolic equivalent
(MET) minutes per week was obtained by summing the METs.
Average MET for walking — 3.3METs, moderate activity — 4
METs, vigorous activity — 8, and extreme activity — 10. The score
expressed as MET-min per week was calculated using this equa-
tion: (MET level x minutes of activity/days x days per week) then
transfer into categorical analysis: inactive, minimally active, or
health enhancing physical activity (HEPA) (17).

Anthropometric Assessment

All anthropometric measurements were taken for all partici-
pants by a trained dietitian in a private room. Each participant
was weighed on a calibrated scale (Seca, Hamburg, Germany),
barefoot and with minimal clothing, measurements were recorded
for the nearest 0.1 kilogram. A portable measuring rod was used
to measure the standing height for each participant and the read-
ings were recorded to the nearest 0.1 cm. Body mass index (BMI)
was calculated by dividing the weight (in kg) by height (in square
meters). Waist circumference was measured using a standard tape
to the nearest 1 cm.

Coronary Angiography

Patients with signs of suspected heart attack who underwent
coronary angiography to rule out this medical situation were en-
rolled in the study if they were eligible. X-ray images were taken
by certified cardiologists using radiocontrast agent to help envis-
age the coronary arterial tree. The Seldinger technique was used
to insert a catheter into the radial artery, and the tip was advanced
to the aortic sinus cusp. The arterial lumen of the narrowed artery
was compared to an adjacent normal artery in order to estimate
the degree of obstruction within the target artery. Consistent
with prior studies, coronary artery disease was defined as >20%
stenosis of one or more coronary arteries (18, 19). Participants
with no stenosis (0%) were enrolled as controls.

Dietary Assessment

The assessment of dietary intake was achieved using a vali-
dated Arabic Food Frequency Questionnaire (FFQ) (20). The FFQ
addressed the diet of the past 12 months which would reflect the
seasonal variations of fruits and vegetables. Twenty-two types of
vegetables (cooked leafy vegetable, raw leafy vegetable, grape
leaves, cabbage, stuffed vegetable, cabbage salad, salad, carrot,
green beans, corn, broccoli, cauliflower, mixed vegetables, onion,
pickles, boiled potato, French fried potato, sweet potato, lettuce,
tomato, sweet pepper, olive pickles) and 11 types of fruit (apple,
pear, banana, dried fruits, peach, melon, watermelon, strawberry,
orange, grapefruit, dates) and other fruits were selected in this
study. Fruits and vegetables were compiled according to cultural
influences (e.g. tomatoes and sweet peppers were categorized as
vegetables, not fruits). Participants were asked to estimate the
average frequency of consumption of a standardized serving of
each food item consumed during the previous year. The frequency
of consumption was classified into nine different categories (<1
per month, 2—3 per month, 1-2 per week, 3—4 per week, 5-6 per
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week, 1 per day, 2-3 per day, 4-5 per day, or 6 per day). The
consumption of fruits and vegetables was reclassified into daily
and weekly types of consumption; each type was categorized into
four levels of frequencies (daily: <1.0 serving/day, 2 servings/day,
3 servings/day, >4 servings/day; and weekly: <1 serving/week,
1-2 servings/week, 3—6 servings/week, > 1 servings/ day). This
reclassification was decided depending on the usual consumption
of the participants. One serving of raw fruits or cooked vegetables
was considered to be 1/2 cup with some differences depending on
the size of the fruits and vegetables. One cup was considered one
serving for leafy vegetables. However, to assist the participants
to precisely estimate the consumed portion size, food models and
standard measuring tools were used. Knowing the frequency of
consumption and the specified serving size for each food item,
the average daily amount of each food item consumed by each
participant was then calculated. Consumption of certain fruits and
vegetables was not recorded because of the difficulty for some
patients to estimate the eaten amount.

Statistical Analyses

IBM SPSS Statistics for Windows version 19.0 (IBM, Armonk,
New York) was used to conduct all statistical analyses. For each
type of consumption (i.e. daily and weekly), the category that
represents the lowest level of consumption was set as the refer-
ence group.

Multinomial logistic regression was used to calculate odds
ratios (ORs) and confidence intervals (CIs), and p-values for trend
were calculated using linear regression. Before performing any
statistical analysis, several factors were identified as potential
confounders including age, sex, BMI, physical activity level, total
energy intake, income level, education level, smoking, marital
status, and family history of CVD. Chi-square test was used to
detect the differences among categorical variables while analysis
of variance (ANOVA) was used for continuous ones. The level
of significance was set at p-value < 0.05.

RESULTS

The distribution of standard risk factors for the study partici-
pants (males and females) is displayed by the daily number of
consumed servings of fruits and vegetables (Table la and 1b).
The mean age of participants was 56.2+0.55 years for males and
57.240.82 years for females, and the BMI mean was 29.1+0.33
kg/m? for males and 31.9+0.40 kg/m? for females. A significantly
higher consumption of fruits and vegetables was detected among
older male participants (Table 1a). However, female participants
did not show any difference in the consumption of fruits and
vegetables according to age (Table 1b). Regarding the physi-
cal activity, a significant difference (p<0.001) was detected in
both metabolic equivalent level and the proportion of male par-
ticipants practicing health enhancing physical activity. A higher
level of physical activity practicing on daily basis was reported
in male participants consuming 2 and >4 servings of fruits/day.
However, female participants showed a significant difference in
METs as the consumption of fruits increased from less than 1 to
more than 4 servings/day with p=0.014. In addition, significant
differences were observed in the level of education and the con-

sumption of more fruits among females and vegetables among
male participants.

Table 2 displays the CVD-adjusted ORs of cases and controls
according to the number of consumed servings of fruits and
vegetables. Overall, as the number of total vegetable servings
increased to 3 servings per day, the incidence of CVD signifi-
cantly decreased to about 54% (OR=0.46, 95% CI: 0.22-0.97,
p=0.033). Table 3 shows that consumption of banana can reduce
the risk of CVD to about 44% and 62% when consuming 1-2 and
3-6 servings/week, respectively, with p-value for trend 0.004.

Regarding the vegetables (Table 4), the consumption of grape
leaves and stuffed vegetables was significantly associated with
lower risk of CVD when consuming 1-2 servings per week.
Moreover, increasing cauliflower consumption to 1-2 servings
per week decreased CVD risk to about 37% (OR=0.63, 95% CI:
0.38-0.98). Consuming mixed vegetables and onion was inversely
associated with CVD development; as the number of consumed
servings of the mixed vegetables increased up to 3—6 servings
per week, CVD risk decreased to about 90% (OR=0.10, 95%
CI: 0.01-0.83). Additionally, the consumption of more than 1
serving of onion on daily basis showed a reduction of CVD risk
with odds of 0.42 (95% CI: 0.22—0.80).

On the other hand, no relationship was found for all other fruits
(apples, pears, peach, melon, watermelon, strawberry, oranges,
grapefruits, and dried fruits) and raw or cooked vegetables (tomato,
salad, pickles, green beans, carrots, potato, lettuce, sweat peppers).

DISCUSSION

In the current study, we investigated the association between
the intakes of the common fruits and vegetables consumed by the
study participants and risk of developing CVD. In our study, the
average age of both male and female participants who consumed
3—6 servings per day was in the range of 50-59 years and they
were obese (BMI ranged from 31 to 34.8). The present study
showed that the level of physical activity increased the number of
servings consumed per day of either fruits or vegetables in both
males and females, indicating that physically active participants
were more likely following a healthy life style through increasing
their daily number of servings of fruits and vegetables. Oppert et
al. (21), in their study conducted on French adults, communicated
that unhealthy lifestyle behaviours, particularly low level of physi-
cal activity, were inversely associated with the consumption of
fruits and vegetables. Age and education adjusted leisure-time
physical activity was associated with higher consumption rate
of fruits (OR=2.05, 95% CI: 1.68-2.52 and OR=1.90, 95%
CI: 1.41-2.05 in men and women, respectively) and vegetables
(OR=1.81,95% CI: 1.48-2.21 and OR=2.22,95% CI: 1.66-2.97
in men and women, respectively) (21). The same findings were
also documented by Yu et al. who showed that participants with
higher rate of fruit and vegetable consumption had higher physical
activity levels (22). It could be also noticed that the daily number
of fruit and vegetable servings consumed by both males and fe-
males who just got primary and secondary education was higher
than that in other educational levels (22). This finding is con-
trary to most of the conducted studies examining the association
between education level and the intake of fruits and vegetables
(22, 23). These studies showed that as the level of education in-
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Table 2. Association between fruit and vegetable intake and CVD among Jordanians

Variables <1 serving per day* 2 servings per day 3 servings per day 2 4 servings per day
Al fruits
Cases 149 33 19 4
Control 121 49 16 7
AOR? (95% Cl) 1 0.76 (0.42-1.4) 1.2 (0.54-2.9) 0.75(0.18-3.1)
p-value 0.293
All vegetables
Cases 102 69 24 10
Control 74 79 31 9
AOR? (95% Cl) 1 0.61(0.36-1.1) 0.46 (0.22-0.97) 1.1(0.34-3.6)
p-value 0.033

*<1 serving per day is considered as “reference group”.

*AOR - adjusted odds ratio; Cl — confidence interval; AOR was adjusted for age, sex, total energy, physical activity, body mass index, education level, income level, smok-

ing, marital status, and family history of CVD.

Table 3. Association between intakes of common fruits consumed by study participants and CVD

Variables <1 serving/week* 1-2 servings/week 3-6 servings/week 21 serving/day

Apple
Cases 80 78 18 26
Control 66 74 22 30
AOR*(95% Cl) 1 1.05 (0.61-1.8) 0.78 (0.33-1.84) 0.76 (0.36-1.59)
p-value 0.580

Pear
Cases 175 22 4 4
Control 160 26 2 6
AOR (95% Cl) 1 0.86 (0.42-1.79) 5.4 (0.49-60.7) 0.56 (0.13-2.5)
p-value 0.273

Banana
Cases 86 80 14 25
Control 56 87 25 26
AOR (95% Cl) 1 0.56 (0.33-0.97) 0.38 (0.15-0.93) 0.82(0.38-1.78)
p-value 0.004

Dried fruits
Cases 198 3 4
Control 189 4 1
AOR (95% ClI) 1 0.29 (0.03-2.8) 5.6 (0.58-54.4)
p-value 0.935

Peach
Cases 13 49 4 39
Control 97 56 1" 30
AOR (95% Cl) 1 0.76 (0.43-1.33) 0.35(0.10-1.23) 1.4 (0.74-2.8)
p-value 0.139

Melon
Cases 103 62 14 26
Control 93 59 16 26
AOR (95% Cl) 1 1.1(0.63-1.85) 0.92 (0.38-2.2) 1.2 (0.57-2.3)
p-value 0.832

Continued on the next page
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Continued from the previous page

Variables <1 serving/week* 1-2 servings/week 3-6 servings/week 21 serving/day

Watermelon
Cases 90 55 20 40
Control 63 64 21 46
AOR (95% Cl) 1 0.59 (0.33-1.1) 0.92 (0.39-2.1) 0.68 (0.36-1.3)
p-value 0.085

Strawberry
Cases 140 44 2 19
Control 129 48 4 13
AOR (95% Cl) 1 0.90 (0.51-1.6) 0.22 (0.02-2.2) 1.6 (0.68-4.0)
p-value 0.518

Orange
Cases 88 45 14 58
Control 67 53 10 61
AOR? (95% Cl) 1 0.64 (0.35-1.2) 1.2(0.43-32) 0.80 (0.44-1.5)
p-value 0.060

Grapefruit
Cases 182 15 2 6
Control 166 19 2 7
AOR (95% Cl) 1 0.55(0.23-1.3) 0.52 (0.04-6.3) 0.54 (0.15-1.9)
p-value 0.120

Dates
Cases 83 49 19 53
Control 83 30 13 62
AOR (95% Cl) 1 1.4 (0.71-2.6) 1.8 (0.68-4.5) 0.80 (0.45-1.4)
p-value 0.301

Other fruits
Cases 179 12 3 10
Control 161 18 3 1"
AOR (95% Cl) 1 0.90 (0.38-2.13) 1.0 (0.999-1.00) 1.1(0.41-2.7)
p-value 0.467

*<1 serving/week is considered as “reference group”.

*AOR - adjusted odds ratio; Cl — confidence interval. AOR was adjusted for age, sex, total energy, physical activity, body mass index, education level, income level, smok-

ing, marital status, and family history of CVD.

creases the intake of fruits and vegetables increases as well (22,
23). This difference between our study results and other studies’
results could be related to dissimilarities in cultures (22, 23). In
Jordan, people with lower educational levels have more time to
eat vegetables either raw or cooked, while people with higher
level of education and occupations have limited time to consume
healthy foods including vegetables and fruits. Most of Jordanians
with higher education level depend of fast and ready-to-eat foods.

We found that banana consumption was significantly asso-
ciated with reduced risk of developing CVD. Consuming 1-2
servings/week of banana significantly reduced the risk by 44%
(AOR=0.56, CI: 0.33—0.97, p-value 0.004). This percentage was
improved when the consumption was increased to 3—6 servings/
week of banana (AOR=0.38, CI: 0.15-0.93, p-value 0.004). The
effect of banana consumption on reducing the risk of CVD agreed

with the findings of Hodgson et al. (24), but disagreed with those
of Bondonno et al. (25). In addition, Oude et al. recently reported
that banana consumption and blood pressure were inversely
related in Asian adults (26); such association could be partially
attributed to the mineral content of the banana, namely high
potassium and magnesium contents (22). Additionally, soluble
fiber content in banana could be attributed to CVD risk reduc-
tion. Recent scientific evidence supports that soluble fiber lowers
cholesterol through increasing bile acid excretion and decreasing
hepatic synthesis of cholesterol (27, 28). The reduction in serum
cholesterol that is attributed to soluble fiber may range from
0.5% to 2% per gram of intake (27). On the other hand, regard-
ing the association between the intakes of common vegetables
consumed by the study participants and the risk of developing
CVD, we found a trend of an inverse association between the risk
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Table 4. Association between intakes of common vegetable consumed by study participants and CVD

Variables <1 serving/week* 1-2 servings/week 3-6 servings/week 21 serving/day

Cooked leafy vegetable
Cases 124 72 8 1
Control 112 75 4 2
AOR? (95% Cl) 1 0.88 (0.54-1.4) 1.7 (0.33-8.6) 0.55 (0.05-6.6)
p-value 0.746

Raw leafy vegetable
Cases 62 75 12 55
Control 45 79 23 47
AOR (95% Cl) 1 0.70 (0.39-1.3) 0.40 (0.15-1.1) 0.94 (0.48-1.8)
p-value 0.161

Grape leaf
Cases 184 20 - 1
Control 168 26 - -
AOR (95% ClI) 1 0.45 (0.21-0.95) - -
p-value 0.198

Cabbage
Cases 191 13 1 -
Control 182 10 - 2
AOR (95% ClI) 1 1.0 (0.41-2.6) - -
p-value 0.997

Stuffed vegetable
Cases 189 16 - -
Control 170 24 - -
AOR (95% ClI) 1 0.34 (0.14-0.82) - -
p-value 0.073

Cabbage salad
Cases 191 13 1 -
Control 182 10 - 2
AOR (95% ClI) 1 1.0 (0.41-2.6) - -
p-value 0.997

Salad
Cases 24 96 40 43
Control 24 82 3 57
AOR (95% CI) 1 1.2 (0.59-2.6) 1.5(0.64-3.7) 0.80 (0.35-1.8)
p-value 0.161

Carrot
Cases 123 59 9 14
Control 118 55 6 15
AOR (95% Cl) 1 0.97 (0.57-1.6) 1.4 (0.42-4.8) 1.1(0.44-2.7)
p-value 0.767

Broccoli
Cases 198 5 2 -
Control 186 8 - -
AOR (95% Cl) 1 0.47 (0.13-1.8) - -
p-value 0.249

Continued on the next page
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Cauliflower
Cases 132 60 7 6
Control 115 72 3 4
AOR (95% Cl) 1 0.63 (0.38-0.98) 1.4 (0.30-6.1) 1.3 (0.32-5.6)
p-value 0.139

Mixed vegetables
Cases 129 72 1 3
Control 17 57 10 10
AOR (95% Cl) 1 1.0 (0.62-1.7) 0.10 (0.01-0.83) 0.35(0.09-1.4)
p-value 0.752

Onion
Cases 49 67 19 69
Control 36 53 12 90
AOR (95% ClI) 1 0.91(0.48-1.7) 0.79 (0.31-2.0) 0.42 (0.22-0.80)
p-value 0.758

Pickles
Cases 13 55 5 31
Control 104 48 4 35
AOR (95% Cl) 1 1.1(0.61-1.8) 1.8 (0.34-9.6) 1.0 (0.52-1.9)
p-value 0.984

*<1 serving/week is considered as “reference group”.

*AOR - adjusted odds ratio, Cl — confidence interval. AOR was adjusted for age, sex, total energy, physical activity, body mass index, education level, income level, smok-

ing, marital status, and family history of CVD.

of developing CVD and consuming 1-2 servings per week of
grape leaves, stuffed vegetables and cauliflower (AOR=0.45, CI:
0.21-0.95; AOR=0.34, CI: 0.14-0.82; AOR=0.63, CI: 0.38-1.0,
respectively). The consumption of cruciferous vegetables, includ-
ing broccoli and cauliflower, has been linked to reduced risk of
developing cancer (29) and CVD (30). In a study by Sesso et al.
(31), broccoli consumption was correlated with non-significant
reductions in CVD risk. In the present study, we did not find
a significant association between broccoli consumption and
reduced risk of CVD. The lack of significance can be referred
to the low number of cases who consumed the broccoli in our
study compared to the other types of vegetables investigated in
the study. This low number is attributed to the fact that broccoli
is not very common in our culture compared to cauliflower, the
other member of the cruciferous vegetables, which is very popular
in our country and is part of many local dishes. Consuming 1-2
servings per week of cauliflower is associated with 37% reduc-
tion in the risk of developing CVD (AOR=0.63, CI: 0.38-0.98).
It is interesting that the consumption of mixed vegetables was
associated with the highest reduction in the risk of developing
CVD. Mixed vegetables reduced the risk by 90% (AOR=0.10,
CI: 0.01-0.83), however, no significant association was detected
for their consumption trend. The beneficial effect of increasing
consumption of vegetables against CVD can be attributed to the
fact that vegetables generally are not only rich in antioxidant and
anti-inflammatory compounds, but also rich in dietary fibers, such
as cellulose, hemicellulose and pectin as well as lignans (32). It has
been shown that a diet rich in lignans is associated with reduced
risk of CVD (33). The bioactive compounds of lignans have been

found to act as a protective effect against CVD through decreas-
ing the levels of glucose and lipid, reducing blood pressure, and
decreasing oxidative stress and inflammation (34).

The lack of significance between consumption of fruits and
CVD can be attributed to the low number of cases that consume
fruits in general. This is because of the cost and availability of
fruit. The latter two factors are important factors that determine
the consumption patterns. In Jordan, fruits are available, however,
the cost is considered relatively high, especially that Jordan is one
of the low to middle income countries.

Study Strength and Limitations

The limitations of this study include the fact that the dietary
questionnaire recalled dietary pattern of only one year, which is
a considerable short duration as compared to the pathophysiol-
ogy of CVD. However, the accuracy of recall ability could be
diminished with lengthier periods. Additionally, we believe that
the recall period of one year (used in this study) is very likely
reflective of the previous years, as most of the participants indi-
cated a constant dietary pattern during the last 5 years. Thus, the
associations, revealed in this study, between fruit and vegetable
consumption and CVD may have been developing for several
years. On the other hand, the main strength of this study is the
use of a validated Arabic FFQ that was modified to reflect food
consumption patterns in Arab countries, especially Jordan. The
use of standardized food models and measuring tools to estimate
portion sizes is another point that can improve the accuracy of
the collected data.
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CONCLUSION

The findings of our study in general support recommenda-
tions to increase consumption of fruits, especially banana, and
vegetables as protective agents against CVD and promote overall
longevity. Total vegetable consumption was significantly related
to a lower risk of developing CVD. However, there were differ-
ences in the effect of consuming individual vegetables on the risk
of CVD. Grape leaves, stuffed vegetables, broccoli, cauliflower,
raw leafy vegetables, mixed vegetables, onion, and lettuce, all re-
duced the risk, although a significant association was not detected.
On the other hand, banana consumption was inversely associated
with CVD. More studies are needed to further explore our results,
especially the correlation of cruciferous vegetables and CVD.
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