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ABSTRACT

Pickle is consumed in high amount among Iranians. Pickle consumption may be related to

body mass index (BMI) and blood pressure (BP) but limited evidence exist in this regard. The
aim of current study was to determine the association between pickle consumption and risk of
overweight, central obesity and BP among Isfahanian female youths. A cross-sectional study was
conducted on 289 female students aged 18-27 years randomly selected from students of Isfahan
University of Medical Sciences, Isfahan, Iran. Diet was assessed by a validated and reliable
food-frequency questionnaire. Mean pickle consumption was 15.1 + 2.2 g/day. Individuals in the
highest tertile of pickle consumption had a significantly higher BMI, systolic and diastolic BP
(p =0.001, 0.03, and 0.03, respectively), whereas we did not observe significant association
for waist circumference (p = 0.21). Total energy intake (p = 0.02) and consumption of
carbohydrate (p = 0.01), protein (p = 0.03), and fat (p = 0.05) in the upper tertile was higher
than lower tertiles. There was a significant association between pickle consumption and
obesity and BP among Iranian female youths. Further prospective studies are needed to
confirm this association.

Keywords: Pickle; Obesity; Body mass index; Blood pressure

INTRODUCTION

Obesity is growing public health problem in the world, both in developed and developing
countries [1-4]. The obesity rate has increased in adult urban population of Iran in the past
few decades [3]. Epidemiological studies in Iran revealed that overweight, obesity, and
central adiposity is higher among women than men [3]. Epidemiologic studies indicate
that obesity is predisposing factors for type 2 diabetes [1,3-8], cardiovascular disease (CVD)
[1,3-8], and hypertension (HTN) [3,4,7,8]. There is positive correlation between increased
abdominal fat and the increased risk of morbidity [9]. Increase in waist circumference
(WC), a simple anthropometric measure of central body fat [3], is stronger predictor of
obesity-related disease [10] such as: dyslipidemia, diabetes, insulin resistance, coronary
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heart disease (CHD) risk factors and CHD events [11]. Hypertension (HTN) is now increased
in developing countries [12,13]. Risk factors of HTN are excessive salt intake, higher body
mass index (BMI) values, decreased level of physical activity and increased WC [12,14]. HTN
is a leading risk factor for stroke, CVD, and end-stage renal disease [13-16]. The adverse
effects of obesity and HTN on health start at the young ages [17]. HIN is increased in youths
but limited information exists about the risk factors of HTN among this population [18].
Approximately, 11.5% of individuals aged > 15 years suffered from HTN in Iran [16]. It is
estimated that the prevalence of HTN will be increased by 24% in developed and 80% in
developing countries in 2025 [13].

Physical inactivity and diet have a potential effect on increasing prevalence of obesity
[3,5,18-20]. Among dietary factors, fruit and vegetable intake may play an important role in
preventing or managing weight and blood pressure (BP) [21]. Low energy dense diets rich in
fiber may also play a favorable role in weight control [22] and BP [21]. Several studies showed
an inverse association between vegetable intake and BP [21]. Vegetables are high in water
and rich in dietary fiber, subsequently low energy density, so vegetable consumption might
be associated with lower weight and BP [23]. Most previous studies have focused on raw or
cooked vegetable consumption, but it is not evaluated whether vegetables in the form of
pickle have a health benefits as raw or cooked vegetables or not.

Pickled vegetables are a form of traditional vegetable processing consumed commonly
with meals in Iran. For pickling vegetables, raw vegetables including carrot, onion, pepper,
cabbage, cauliflower, garlic, tomato, and cucumber are soaked in a brine and vinegar for
several months. So, the acidity and color of the vegetables change. Pickled vegetables are
low calorie foods. Sodium intake has main role in the prevalence of HTN [24,25]. Although
they contain vinegar which may have beneficial effects on cardiometabolic risks [26], pickle
is appetizing and salty foods, so they may increase energy intake by increasing appetite and
result in increasing food intake.

Previous studies showed that most human obesity occurred in the presence of highly
palatable foods [25,27,28]. Pickle is consumed commonly in Iran with main meals and a
major component of the traditional Iranian dietary habit. According to our knowledge few
studies have assessed the relationship between pickle consumption, obesity and BP. It is
hypothesized that pickle consumption may have role in hypertension and obesity. However,
pickle is vegetable and may have beneficial effects of vegetable consumption. Therefore, the
purpose of the present study is to determine the association between pickle consumption,
obesity and BP among female students.

For this cross-sectional study, participants were randomly selected by multistage cluster
random sampling method among female students of Isfahan University of Medical Sciences,
Isfahan, Iran. Regarding to this sampling method, we selected some schools in random,
from all of the Isfahan University of Medical Sciences. Some students of these schools were
chosen by random sampling. So, not only dormitory students, but also students living with
their family were included in the present study. Healthy subjects with no medical history were
included in the present study. Also, they were not overweight/obese and hypertensive. Our
analysis was limited to 344 students aged 18 to 27 years. The response rate was estimated
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89%. We excluded the following participants: 1) those who reported energy intake < 800 kcal/
day or > 4,200 kcal/day; and 2) those who disagree with participating in this study. We also
excluded individuals who used medication that had significant effect on weight and were

on diet. Thus, there were 289 students available for statistical analysis. Written informed
consent was obtained from all participants. The study protocol and written informed consent
used for this study were approved by the Ethic Committee of the School of Health, Isfahan
University of Medical Sciences, Isfahan, Iran (code: 287255).

Assessment of dietary intakes

A semi quantitative trained dietitian-administered food frequency questionnaire (FFQ)
contained 168-food items were used to assess the habitual dietary intake during the previous
year. The validity and reliability of this FFQ have been assessed in compared with dietary
recall and the results showed good validity and reliability [28,29]. Portion sizes of consumed
foods were converted to grams then coded and converted to a daily intake. Data were
analyzed using Nutritionist IV software (version 7.0; N-Squared Computing, Salem, OR, USA)
that designed for Iranian foods to determine the amount of nutrients.

Anthropometric measurements

Following anthropometric variables were measured for all individuals: weight, height,

BMI, WC, and hip circumference. Body weight was measured with lightweight clothing and
without shoes by digital scales. Height was measured while the participants were standing
in a normal position [3]. BMI was calculated dividing weight in kilograms by the square of
height in meters (kg/m?). BMI was used to assess students' weight status. The normal BMI
range was considered as 18.5-24.9 kg/m’. Underweight, overweight and obesity were defined
as BMI < 18.5, 25 < BMI < 30, and BMI < 30 kg/m?, respectively. Indicator of abdominal
adiposity [3] was measured as the mid-point between the iliac crest and the below the end of
the lower rib [3]. Hip circumference was measured at the maximum level of gluteal muscles
over light clothing [3].

Assessment of BP

In order to evaluate BP after an initial resting for 15 minutes while the patients were in seated
position and arms were at the same level of heart, a professional clinic staff measured BP
twice with at least 30 second interval. The average of 2 measurements was used. Systolic and
diastolic BPs were respectively defined as the onset of first phase of Korotkoff sound and the
disappearance of sound (the fifth phase of Korotkoft sound) [18]. Normal BP was defined

as a systolic blood pressure (SBP) less than 120 mmHg and diastolic blood pressure (DBP)
less than 80 mmHg [15]. SBP 0f 120-139 mmHg or a DBP of 80-90 mmHg was considered as
prehypertension (pre-HTN) [15].

Assessment of other variables

Information on age and socioeconomic status (weak, moderate, and strong) and were
collected by questionnaires. We used a 24-hour physical activity record for assessing physical
activity. As we described in our previous study [30], the mean of physical activity of subjects
were calculated by following formula:

Time of activity X metabolic equivalent [MET])

Mean of physical activity = Z( 24

MET values were extracted from a previous study [31].
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As the most physical activity questionnaires are too long and time consuming, our previous
experience shows that using these physical activity questionnaires was not suitable for our
study population. Therefore, we used a 24-hour physical activity record for assessing physical
activity [32].

Statistical analysis

We used Nutritionist IV to analyze dietary intakes. SPSS software (version 12) was used to
conduct the statistical analysis. Normal distribution was evaluated by Kolmogorov-Smirnov
test, histogram graph and p-p plot graph.

Pickle consumption was reported in tertiles. Cut points for pickle tertiles were: 1st, < 12.0; 2nd,
12.0-18.0; and 3rd, > 18.0 g/day. ¢ test was used for evaluating the prevalence of overweight
and obesity as well as central adiposity across tertiles of pickle consumption. p < 0.05 was
considered as statistically significant.

To compare the variations of continuous variables across tertiles of pickle consumption we
used analysis of covariance (ANCOVA) which was adjusted for energy intake in a separated
model. Then estimated marginal means were gathered as energy adjusted means. Partial
correlation was used to assess the relation between pickle consumption and energy intake
as well as BMI, waist circumference, and BP. Linear regression was run to determine the
contribution of pick consumption to obesity and BP. Result of linear regression was reported
in crude and an adjusted model in which energy intake was considered as covariate. We also
used logistic regression to see the association between the pickle consumption and the risk
of obesity as well as hypertension.

Mean pickle consumption was 15.1 + 2.2 g/day. General characteristics and dietary intake

of the study population are presented in Table 1. There were no significant differences in
age, physical activity, and socioeconomic status between tertiles of pickle consumption.
Individuals in the first tertile of pickle consumption had lower total energy intake compared
to third tertile (2,123 + 73 kcal in the first tertile compared with 2,374 + 58 kcal in third
tertile; p = 0.02). As compared with those in the lowest tertile, students in the highest
tertile of pickle consumption had higher intake of carbohydrate (304 + 97 g in the first tertile
compared with 341 + 103 g in third tertile; p = 0.01), protein (55.6 + 30.2 g in the first tertile
compared with 66.2 + 34 g in third tertile; p = 0.03), fat (68.7 + 41.1 g in the first tertile
compared with 79.7 + 38.5 g in third tertile; p = 0.05), and iron (12.5 + 4.1 mg in the first
tertile compared with 14.7 + 6.0 mg in third tertile; p = 0.005). Other nutrients intake has no
significant difference across tertiles of pickle intake.

Mean of anthropometric variables and BP by tertile of pickle consumption is displayed in
Table 2. Subjects in the first tertile of pickle intake had lower BMI (20.3 kg/m? in the first
tertile compared with 23.2 kg/m? in third tertile; p = 0.001), DBP (71 mmHg in the first tertile
compared with 74 mmHg in third tertile; p = 0.03) and SBP (100 mmHg in the first tertile
compared with 104 mmHg in third tertile; p = 0.03). WC, hip circumference, and waist to hip
ratio were not different across tertiles of pickle consumption. Similar findings were observed
after adjusting for total energy intake.
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Table 1. General characteristics and dietary intake of female students across the tertiles of pickle consumption among Iranian female college students

Variables Tertiles of pickle consumption p*
1st (<12 g/day) (n = 96) 2nd (12-18 g/day) (n = 96) 3rd (> 18 g/day) (n = 97)

All (%) 41.4 26.0 32.6

Mean age (yr) 20.8 +1.6 20.6 £ 1.4 20.9 £1.7 0.49

Physical activity (MET, h/wk) 13.1+£9.9 13.3+£9.9 13.2+9.8 0.43

Socioeconomic status (%) 0.8
Weak 22 21 23
Moderate 60 59 61
Strong 18 20 16

Dietary intake
Total energy intake (kcal/day) 2,123.54 + 73.21 2,305.42 + 65.47 92,374.75 + 58.45 0.021
Carbohydrate (g/day) 304.51 + 97.75¢ 335.91 = 111.65 341.54 +103.68 0.01f
Protein (g/day) 55.62 = 30.26 62.16 = 31.85 66.26 + 34.45 0.038
Fat (g/day) 68.71 £ 4117 72.14 + 36.43 79.74 + 38.55 0.058
Cholesterol (mg/day) 205.45 + 95.12 189.45 + 88.56 193.45 = 84.78 0.28
Iron (mg/day) 12.52 + 414 13.60 = 5.81 14.75 + 6.02 0.0058
Zinc (mg/day) 9.64 + 3.64 8.82+3.43 9.11£3.31 0.18
Vitamin A (ug/day) 1,010.54 +1,063.32 8,493.87 = 521.45 9,919.87 +1,178.38 0.38
Vitamin C (mg/day) 158.54 +101.65 162.75 = 113.42 169.77 = 119.61 0.64
Folate (ug/day) 318.41 + 160.46 307.64 =109.75 314.82 + 166.73 0.75

Food groups
Fruits (g/day) 339.64 + 201.61 345.43 +228.24 372.50 + 234.24 0.34
Vegetables (g/day) 171.28 + 92.39 178.81 + 98.82 198.88 + 105.29 0.19
Meat & Fish (g/day) 12119 + 56.17 133.92 + 67.82 141.61 + 71.63 0.05%
Grain (g/day) 501.51 + 181.53 536.31 + 188.46 553.57 +196.51 0.041
Dairy (g/day) 971.55 + 111.54 9291.97 + 119.79 293.45 + 114.44 0.23

Values are mean = standard deviation, otherwise it is indicated.

MET, metabolic equivalent.

*p-vales are resulted from multivariate analysis of variance in quantitative variables & from y? tests regarding the quantitative variables; st and 2nd tertiles as
well as Tst and 3rd tertiles are significantly different; *Adjusted for energy intake; st tertile is significantly different from 2nd tertile, 2nd tertile is significantly
different from 3rd tertile, and 1st and 3rd tertiles are significantly different.

Table 2. Anthropometric variables and blood pressure by tertile of pickle consumption among Iranian female youths

Variables Tertiles of pickle consumption p*
1st (<12 g/day) (n = 96) 2nd (12-18 g/day) (n = 96) 3rd (> 18 g/day) (n = 97)
BMI (kg/m?)
Crude model 20.39 £ 2.14 21.34 +£2.31 23.2 +3.10 0.001"
Model 1# 20.37 £2.01 21.37 £2.20 23.30 +3.10 0.008"
WC (cm)
Crude model 70.35 + 8.40 70.38 + 8.24 71.7 + 8.38 0.22
Model 1# 70.08 + 8.33 70.91 + 8.31 71.66 + 8.32 0.27
SBP (mmHg)
Crude model 100.0 +12.0 102.0 +13.0 104.0 £ 9.0 0.03"
Model 1# 100.0 £12.0 1030. +£13.0 103.0 £ 9.0 0.048
DBP (mmHg)
Crude model 71.0 £ 8.0 73+9.0 74.0 £10.0 0.03%
Model 1# 71.0 £9.0 73£9.0 74.0 £10.0 0.03%

Hip circumference

Crude model 80.07 +8.03 81.11 + 8.21 81.73 + 8.29 0.2

Model 1* 80.00 +8.10 81.05 + 8.19 81.52 + 8.17 0.10
Waist to hip ratio

Crude model 0.87 + 6.78 0.86 + 6.65 0.87 £ 6.54 0.29

Model 1* 0.87 £6.34 0.87 + 6.45 0.88 +6.23 0.23

BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure.

*p-values are resulted from multivariate analysis of variance; st tertile is significantly different from 2nd tertile, 2nd tertile is significantly different from 3rd
tertile, and 1st and 3rd tertiles are significantly different; *Model 1: adjusted for energy intake; $1st and 2nd tertiles as well as Tst and 3rd tertiles are significantly

different.
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Correlation coefficients between pickle consumption, BMI, WC, BP, and energy intake are
shown in Table 3. There was a direct significant association between pickle consumption,
energy intake (r=0.35, p = 0.01), BMI (r = 0.35, p = 0.01), WC (r = 0.36, p = 0.01), DBP (r = 0.31,
p=0.03), and SBP (r=0.33, p = 0.02). Correlation between pickle intake, BMI, WC, DBP, and
SBP remained significant after adjusting for total energy intake. WHR was not correlated to
pickle intake in both crude and adjusted models.

Table 4 shows the odds ratio for obesity and hypertension across tertiles of pickle
consumption. Those in the highest tertile of pickle intake had greater risk of overweight

and obesity (odds ratio [OR], 4.02; 95% confidence interval [CI], 1.26-6.73; p = 0.001) and
hypertension (OR, 3.78; 95% CI, 1.42—6.06; p = 0.001) in compared with the first tertile.
There was no significant association between pickle consumption and risk of central obesity.
Similar findings were observed after adjusting for total energy intake.

Table 5 shows the regression coefficients between pickle consumption and energy
intake, BMI, WC, WHR, and BP. There was a direct significant association between pickle

consumption and energy intake ( = 0.31, p = 0.01), BMI (f = 0.23, p=0.01), DBP (B = 0.24,
p gy p p

Table 3. Correlation coefficients between pickle consumption and BMI, WC, BP, and energy intake among Isfahanian youths

Correlation coefficients BMI WC WHR SBP DBP Energy intake
Pickle consumption
r 0.35 0.36 0.21 0.33 0.31 0.35
p—valueT 0.01 0.01 0.08 0.02 0.03 0.01
Adjusted model*
re 0.26 0.25 0.18 0.29 0.29 -
p-valuef 0.03 0.04 0.10 0.03 0.03 =

BMI, body mass index; WC, waist circumference; BP, blood pressure; WHR, waist to hip ratio; SBP, systolic blood pressure; DBP, diastolic blood pressure.
*This shows the correlation coefficient; fp-values are resulted from Pearson's correlation; ¥This is adjusted for energy intake.

Table 4. 0dds ratio and 95% confidence interval for being overweight or obese and centrally obese in different tertiles of pickle consumption among Iranian
female youths

Variables Tertiles of pickle consumption p*
st (<12 g/day) (n = 96) 2nd (12-18 g/day) (n = 96) 3rd (> 18 g/day) (n = 97)
Overweight and obesity*
crude model 1 (ref) 3.45 (1.19-5.98) 4.02 (1.26-6.73) 0.001
Model 1 1 (ref) 3.1 (0.87-6.07) 3.67 (1.11-6.09) 0.001
Central adiposity
Crude model 1 (ref) 4.35 (0.89-6.98) 4.42 (1.06-6.93) 0.16
Model 1t 1 (ref) 4.30 (1.00-6.71) 4.39 (1.03-6.89) om
High blood pressure®
crude model 1 (ref) 3.49 (1.39-5.58) 3.78 (1.42-6.06) 0.001
Model 1t 1 (ref) 3.43 (1.25-5.41) 3.65 (1.31-5.92) 0.001

Values are odds ratios and 95% confidence interval.
*p-values are resulted from Mantel-Hanzel test; TModel 1 was adjusted for energy intake; ¥Body mass index > 25 kg/m?; SSystolic blood pressure > 120 mmHg and
diastolic blood pressure > 80 mmHg.

Table 5. Regression coefficients between pickle consumption and BMI, WC, and BP among Iranian female youths

Regression coefficients BMI WC WHR SBP DBP Energy intake
Pickle consumption
B* 0.93 0.14 0.1 0.93 0.24 0.31
p-valuef 0.01 0.07 0.10 0.01 0.01 0.01
Adjusted model*
g 0.21 0.12 0.09 0.22 0.22 =
p-valuef 0.01 0.09 0.18 0.01 0.01 =

BMI, body mass index; WC, waist circumference; BP, blood pressure; WHR, waist to hip ratio; SBP, systolic blood pressure; DBP, diastolic blood pressure.
*This shows the regression coefficient; Tp-values are resulted from linear regression; #This is adjusted for energy intake.
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p =0.03), and SBP (3 = 0.23, p = 0.02). Correlation between pickle intake and BMI, WC, DBP,
and SBP remained significant after adjusting for total energy intake. We could not detect any
significant association between pickle consumption and WC, and WHR in both crude and
adjusted models.

The findings of the current study revealed that there were a significant association between
pickle consumption and higher BMI and BP among Iranian female students. To our
knowledge, the present study provided the first analysis of the association between pickle
consumption and anthropometric indices and BP among Iranian females.

In the present study those with higher pickle consumption had the highest intake of
carbohydrate, protein, fat, and subsequently total energy intake. This result indicates that in
this population, increasing in the amount of pickle consumption might be mostly associated
with increasing in energy intake from all food groups. In none of the previous studies

that shown an inverse association between vegetable consumption and BMI the effects of
vegetable in the form of the pickle on the weight gain and BP status has not been evaluated
[21,23]. Previous studies focused on vegetables in raw or cooked form and they reported an
inverse association between vegetable consumption, weight gain, and BP [21,23]. In some
population they act just as an appetizer, however, in some populations like rural areas these
kinds of foods may be consumed all over the winter when the vegetable availability is low.
Cultural difference in dietary habits in each population is an important issue in the field of
nutritional epidemiology. Pickle consumption is a traditional dietary characteristic among
Iranians. There are different kinds of pickle in Iran in a large number of varieties. Pickle is
available both in industrialized and homemade forms. In the present study we focused on
vegetables in the pickled form which are considered as salty and appetizing foods. As we
assessed the dietary intake of university students, we found that they consumed pickle in a
significant amount. It is possible that students who do not have access to fresh vegetables
might prefer the use pickled vegetables along with their meals.

We did not find any association between pickle consumption and WC. WC has no standard
measurement method, ethical or international standard variation and specific cutoff point
for chronic diseases. Therefore, these limitations may justify our findings.

The positive association between pickle consumption and total energy intake in the
present study confirm this result that pickle consumption may increase whole food intake.
Furthermore, the energy adjusted correlations between anthropometric values and pickle
consumption revealed that energy intake modify this correlation to some extent but not
totally. Salt and vinegar is the major ingredient in pickle. Acetic acid is the active ingredient
in vinegar that may cause reduction in hypertension, hyperlipidemia, and obesity [26].
Previous studies reported that vinegar delays gastric emptying and has low glycemic index
[33]. However, our findings suggest the possible association between pickle consumption
and weight gain and increased BP among Iranian female youths. Many studies have shown
that high dietary salt intake induces both initiation and progression of BP increasing

and it is strongly associated with other important diseases such as stroke, left ventricular
hypertrophy, renal disease, obesity, renal stones, and stomach cancer [25]. Moreover, high
dietary salt is positively associated with elevated BP [33] and has been recognized as a risk
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factor for stomach cancer [34]. In current study systolic and diastolic pressure might be
significantly associated with pickle intake that can be attributed to salt content of pickle.
Pickle is appetizing and salty foods and previous studies showed that high salt intake
increased risk for hypertension and obesity [34]. So, it should be studied in future whether
pickled vegetables have opposite effect on health as compared to raw or cooked vegetables.
Nowadays, nutritionists emphasize on increasing the variety of vegetable and fruit intake
[35]. Although pickle consumption increases the variety score of vegetable group, it may be
associated with increased amount of energy intake which may be related to the risk of obesity.
Pickle consumption in low amounts may provide palatability but high amounts of pickle
consumption may be associated with higher food consumption and higher energy intake.
According to the published papers obesity and central adiposity is one of the public health
problem in Iran [36,37], therefore, we need to focus on their determinants carefully.

To our knowledge, the present study is the first to examine the association between pickle
intake and BMI and BP in Iranian young female adults, there are several limitations. A
limitation was cross-sectional design of the current study. Therefore, the causal association
could not be revealed. We used tertiles of pickle intake. So, misclassification of the
participants might be occurred. As this study was conducted on a convenience sample of
female student, the results may specify to the female university students and not to all female
in Iran. Some confounding variables such as drinking and smoking did not measure in the
present study. Our findings may be affected by these variables

In conclusion, there might be a significant association between pickle consumption and
obesity as well as increased BP among Iranian female college students. Prospective studies
are needed to confirm this association. Future studies should focus on molecular mechanism
which related pickle consumption to obesity. Also, the effect of pickle consumption on
appetite hormones should be evaluated.

1. Hu FB, Malik VS. Sugar-sweetened beverages and risk of obesity and type 2 diabetes: epidemiologic
evidence. Physiol Behav 2010;100:47-54.
PUBMED | CROSSREF

2. Jafar TH, Chaturvedi N, Pappas G. Prevalence of overweight and obesity and their association with
hypertension and diabetes mellitus in an Indo-Asian population. CMAJ 2006;175:1071-7.
PUBMED | CROSSREF

3. Gharakhanlou R, Farzad B, Agha-Alinejad H, Steffen LM, Bayati M. Anthropometric measures as
predictors of cardiovascular disease risk factors in the urban population of Iran. Arq Bras Cardiol
2012;98:126-35.
PUBMED | CROSSREF

4. Lin WY, Tsai SL, Albu JB, Lin CC, Li TC, Pi-Sunyer FX, Sung PK, Huang KC. Body mass index and all-
cause mortality in a large Chinese cohort. CMAJ 2011;183:E329-36.
PUBMED | CROSSREF

5. Bes-Rastrollo M, Martinez-Gonzalez MA, Sanchez-Villegas A, de la Fuente Arrillaga C, Martinez JA.
Association of fiber intake and fruit/vegetable consumption with weight gain in a Mediterranean
population. Nutrition 2006;22:504-11.
PUBMED | CROSSREF

https://doi.org/10.7762/cnr.2018.7.4.256 263


http://www.ncbi.nlm.nih.gov/pubmed/20138901
https://doi.org/10.1016/j.physbeh.2010.01.036
http://www.ncbi.nlm.nih.gov/pubmed/17060656
https://doi.org/10.1503/cmaj.060464
http://www.ncbi.nlm.nih.gov/pubmed/22231916
https://doi.org/10.1590/S0066-782X2012005000007
http://www.ncbi.nlm.nih.gov/pubmed/21398246
https://doi.org/10.1503/cmaj.100303
http://www.ncbi.nlm.nih.gov/pubmed/16500082
https://doi.org/10.1016/j.nut.2005.12.006
https://e-cnr.org

Pickle and Obesity

%

CI1I

CLINICAL NUTRITION RESEARCH

https://e-cnr.org

6. Pijl H. Obesity: evolution of a symptom of affluence. Neth J Med 2011;69:159-66.
PUBMED
7. BakhshiE, Seifi B, Biglarian A, Mohammad K. Factors associated with obesity in Iranian elderly people:
results from the national health survey. BMC Res Notes 2011;4:538.
PUBMED | CROSSREF
8. Lin CH, Chou CY, Lin CC, Huang CC, Liu CS, Lai SW. Waist-to-height ratio is the best index of obesity in
association with chronic kidney disease. Nutrition 2007;23:788-93.
PUBMED | CROSSREF
9. ReisJP, Macera CA, Araneta MR, Lindsay SP, Marshall SJ, Wingard DL. Comparison of overall obesity and
body fat distribution in predicting risk of mortality. Obesity (Silver Spring) 2009;17:1232-9.
PUBMED | CROSSREF
10. Folsom AR, Kushi LH, Anderson KE, Mink PJ, Olson JE, Hong CP, Sellers TA, Lazovich D, Prineas RJ.
Associations of general and abdominal obesity with multiple health outcomes in older women: the Iowa
Women's Health Study. Arch Intern Med 2000;160:2117-28.
PUBMED | CROSSREF
11. Kanaya AM, Vittinghoff E, Shlipak MG, Resnick HE, Visser M, Grady D, Barrett-Connor E. Association
of total and central obesity with mortality in postmenopausal women with coronary heart disease. AmJ
Epidemiol 2003;158:1161-70.
PUBMED | CROSSREF
12. Midha T, Idris MZ, Saran RK, Srivastav AK, Singh SK. Prevalence and determinants of hypertension in the
urban and rural population of a north Indian district. East Afr ] Public Health 2009;6:268-73.
PUBMED
13. TuK, Chen Z, Lipscombe LL; Canadian Hypertension Education Program Outcomes Research Taskforce.
Prevalence and incidence of hypertension from 1995 to 2005: a population-based study. CMAJ 2008;178:1429-35.
PUBMED | CROSSREF
14. Otsuka T, Kato K, Ibuki C, Kodani E, Kusama Y, Kawada T. Does subjective evaluation of the frequency
of salty food intake predict the risk of incident hypertension? A 4-year follow-up study in a middle-aged
population. Intern Med J 2013;43:1316-21.
PUBMED | CROSSREF
15. Erem C, Hacihasanoglu A, Kocak M, Deger O, Topbas M. Prevalence of prehypertension and hypertension
and associated risk factors among Turkish adults: Trabzon Hypertension Study. J Public Health (Oxf)
2009;31:47-58.
PUBMED | CROSSREF
16. Baghianimoghadam M, Aivazi S, Mzloomy SS, Baghianimoghadam B. Factors in relation with self-regulation
of hypertension, based on the model of goal directed behavior in Yazd city. ] Med Life 2011;4:30-5.
PUBMED
17. Huan Y, DeLoach S, Keith SW, Pequignot EC, Falkner B. High blood pressure and obesity increase the
risk of abnormal glucose tolerance in young adult African Americans. J Clin Hypertens (Greenwich)
2011;13:397-403.
PUBMED | CROSSREF
18. Shaikh RB, Mathew E, Sreedharan J, Muttappallymyalil ], Sharbatti SA, Basha SA. Knowledge regarding
risk factors of hypertension among entry year students of a medical university. ] Family Community Med
2011;18:124-9.
PUBMED | CROSSREF
19. Sonya], Ranjani H, Pradeepa R, Mohan V. Obesity Reduction and Awareness and Screening of
Noncommunicable Diseases through Group Education in children and adolescents (ORANGE):
methodology paper (ORANGE-1). J Diabetes Sci Technol 2010;4:1256-64.
PUBMED | CROSSREF
20. Matthews VL, Wien M, Sabaté J. The risk of child and adolescent overweight is related to types of food
consumed. Nutr J 2011;10:71.
PUBMED | CROSSREF
21. Bazzano LA. The high cost of not consuming fruits and vegetables. ] Am Diet Assoc 2006;106:1364-8.
PUBMED | CROSSREF
22. McCrory MA, Hamaker BR, Lovejoy JC, Eichelsdoerfer PE. Pulse consumption, satiety, and weight
management. Adv Nutr 2010;1:17-30.
PUBMED | CROSSREF
23. Chang UJ, Hong YH, Suh HJ, Jung EY. Lowering the energy density of parboiled rice by adding water-rich
vegetables can decrease total energy intake in a parboiled rice-based diet without reducing satiety on
healthy women. Appetite 2010;55:338-42.
PUBMED | CROSSREF
https://doi.org/10.7762/cnr.2018.7.4.256 264


http://www.ncbi.nlm.nih.gov/pubmed/21527802
http://www.ncbi.nlm.nih.gov/pubmed/22168800
https://doi.org/10.1186/1756-0500-4-538
http://www.ncbi.nlm.nih.gov/pubmed/17884344
https://doi.org/10.1016/j.nut.2007.08.007
http://www.ncbi.nlm.nih.gov/pubmed/19197258
https://doi.org/10.1038/oby.2008.664
http://www.ncbi.nlm.nih.gov/pubmed/10904454
https://doi.org/10.1001/archinte.160.14.2117
http://www.ncbi.nlm.nih.gov/pubmed/14652301
https://doi.org/10.1093/aje/kwg271
http://www.ncbi.nlm.nih.gov/pubmed/20803917
http://www.ncbi.nlm.nih.gov/pubmed/18490638
https://doi.org/10.1503/cmaj.071283
http://www.ncbi.nlm.nih.gov/pubmed/23941129
https://doi.org/10.1111/imj.12259
http://www.ncbi.nlm.nih.gov/pubmed/18829520
https://doi.org/10.1093/pubmed/fdn078
http://www.ncbi.nlm.nih.gov/pubmed/21505572
http://www.ncbi.nlm.nih.gov/pubmed/21649838
https://doi.org/10.1111/j.1751-7176.2010.00421.x
http://www.ncbi.nlm.nih.gov/pubmed/22175039
https://doi.org/10.4103/2230-8229.90011
http://www.ncbi.nlm.nih.gov/pubmed/20920448
https://doi.org/10.1177/193229681000400527
http://www.ncbi.nlm.nih.gov/pubmed/21702912
https://doi.org/10.1186/1475-2891-10-71
http://www.ncbi.nlm.nih.gov/pubmed/16963341
https://doi.org/10.1016/j.jada.2006.06.021
http://www.ncbi.nlm.nih.gov/pubmed/22043448
https://doi.org/10.3945/an.110.1006
http://www.ncbi.nlm.nih.gov/pubmed/20654665
https://doi.org/10.1016/j.appet.2010.07.007
https://e-cnr.org

Pickle and Obesity

%

CI1I

CLINICAL NUTRITION RESEARCH

https://e-cnr.org

24.

25,

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Fan SG, Wu J, Lv A. Long-term regulation of arterial pressure and essential hypertension--II. Essential
hypertension. Sheng Li Ke Xue Jin Zhan 2007;38:49-57.
PUBMED

Hauck C, Frishman WH. Systemic hypertension: the roles of salt, vascular Na+/K+ ATPase and the
endogenous glycosides, ouabain and marinobufagenin. Cardiol Rev 2012;20:130-8.
PUBMED | CROSSREF

Sugiyama S, Fushimi T, Kishi M, Irie S, Tsuji S, Hosokawa N, Kaga T. Bioavailability of acetate from two
vinegar supplements: capsule and drink. J Nutr Sci Vitaminol (Tokyo) 2010;56:266-9.

PUBMED | CROSSREF

Ferder L, Ferder MD, Inserra F. The role of high-fructose corn syrup in metabolic syndrome and
hypertension. Curr Hypertens Rep 2010;12:105-12.

PUBMED | CROSSREF

Esmaillzadeh A, Kimiagar M, Mehrabi Y, Azadbakht L, Hu FB, Willett WC. Fruit and vegetable intakes,
C-reactive protein, and the metabolic syndrome. Am J Clin Nutr 2006;84:1489-97.

PUBMED | CROSSREF

Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi F. Dairy consumption is inversely associated with the
prevalence of the metabolic syndrome in Tehranian adults. AmJ Clin Nutr 2005;82:523-30.

PUBMED | CROSSREF

Rouhani MH, Mirseifinezhad M, Omrani N, Esmaillzadeh A, Azadbakht L. Fast food consumption,
quality of diet, and obesity among Isfahanian adolescent girls. ] Obes 2012;2012:597924.

PUBMED | CROSSREF

Ainsworth BE, Haskell WL, Whitt MC, Irwin ML, Swartz AM, Strath SJ, O'Brien WL, Bassett DR Jr,
Schmitz KH, Emplaincourt PO, Jacobs DR Jr, Leon AS. Compendium of physical activities: an update of
activity codes and MET intensities. Med Sci Sports Exerc 2000;32:5498-504.

PUBMED | CROSSREF

Welk GJ, Kim Y, Stanfill B, Osthus DA, Calabro MA, Nusser SM, Carriquiry A. Validity of 24-h physical
activity recall: physical activity measurement survey. Med Sci Sports Exerc 2014;46:2014-24.

PUBMED | CROSSREF

Abe K, Kushibiki T, Matsue H, Furukawa K, Motomura S. Generation of antitumor active neutral
medium-sized alpha-glycan in apple vinegar fermentation. Biosci Biotechnol Biochem 2007;71:2124-9.
PUBMED | CROSSREF

Delahaye F. Should we consume less salt? Presse Med 2012;41:644-9.

PUBMED | CROSSREF

Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi F. Dietary diversity score and cardiovascular risk factors
in Tehranian adults. Public Health Nutr 2006;9:728-36.

PUBMED | CROSSREF

Azadbakht L, Esmaillzadeh A. Dietary and non-dietary determinants of central adiposity among Tehrani
women. Public Health Nutr 2008;11:528-34.

PUBMED | CROSSREF

Azadbakht L, Mirmiran P, Shiva N, Azizi F. General obesity and central adiposity in a representative
sample of Tehranian adults: prevalence and determinants. Int J Vitam Nutr Res 2005;75:297-304.
PUBMED | CROSSREF

https://doi.org/10.7762/cnr.2018.7.4.256 265


http://www.ncbi.nlm.nih.gov/pubmed/17438953
http://www.ncbi.nlm.nih.gov/pubmed/22183064
https://doi.org/10.1097/CRD.0b013e31823c835c
http://www.ncbi.nlm.nih.gov/pubmed/20924150
https://doi.org/10.3177/jnsv.56.266
http://www.ncbi.nlm.nih.gov/pubmed/20424937
https://doi.org/10.1007/s11906-010-0097-3
http://www.ncbi.nlm.nih.gov/pubmed/17158434
https://doi.org/10.1093/ajcn/84.6.1489
http://www.ncbi.nlm.nih.gov/pubmed/16155263
https://doi.org/10.1093/ajcn/82.3.523
http://www.ncbi.nlm.nih.gov/pubmed/22619703
https://doi.org/10.1155/2012/597924
http://www.ncbi.nlm.nih.gov/pubmed/10993420
https://doi.org/10.1097/00005768-200009001-00009
http://www.ncbi.nlm.nih.gov/pubmed/24561818
https://doi.org/10.1249/MSS.0000000000000314
http://www.ncbi.nlm.nih.gov/pubmed/17827702
https://doi.org/10.1271/bbb.60670
http://www.ncbi.nlm.nih.gov/pubmed/22465720
https://doi.org/10.1016/j.lpm.2012.02.035
http://www.ncbi.nlm.nih.gov/pubmed/16925878
https://doi.org/10.1079/PHN2005887
http://www.ncbi.nlm.nih.gov/pubmed/17764604
https://doi.org/10.1017/S1368980007000882
http://www.ncbi.nlm.nih.gov/pubmed/16229347
https://doi.org/10.1024/0300-9831.75.4.297
https://e-cnr.org

	Pickle Consumption is Associated with Body Mass Index and Blood Pressure among Iranian Female College Students: a Cross-Sectional Study
	INTRODUCTION
	MATERIALS AND METHODS
	Assessment of dietary intakes
	Anthropometric measurements
	Assessment of BP
	Assessment of other variables
	Statistical analysis

	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES


