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ABSTRACT  10 
Aims: To identify if there is a correlation between lycopene intake and blood pressure levels 
in healthy adults of Celaya. 
Study design: Cross-sectional, observational, analytical study. 
Place: All students registered at a public university in Celaya, Guanajuato, Mexico. 
Methodology: To measure blood pressure, a humeral digital baumanometer with adult 
bracelet (Rossmax MG150f) was used. The measurement was performed three times with a 
two-minutes interval and the average systolic and diastolic blood pressure was obtained. 
The daily intake of lycopene was evaluated with a questionnaire of frequency of 
consumption of meals. The µg of lycopene were estimated with a software related to 
frequency of consumption of meals. Descriptive statistics were used for all variables. To 
identify the correlation and possible linear relationship between lycopene intake and blood 
pressure, Pearson r was calculated, linear regression equation, t-test, and P-value and 
Confidence Intervals at 95%.  
Results: We included 446 participants (74.28% women, 25.78% men; between 18-51 years 
of age). The average systolic blood pressure was 108.30 mmHg, while the average diastolic 
blood pressure was 71.07 mmHg. The mean daily intake of lycopene was 6477.38 µg.  
However, there was no correlation or lineal relationship between lycopene intake and the 
measurement of systolic blood pressure (P=.93) and diastolic blood pressure (P=.5). 
Conclusion: No correlation was found between daily intake of lycopene and blood pressure 
(P> .05) in this adult sample from Celaya, Mexico. Studies should be conducted with a 
different way of determining the intake or level of lycopene in the body. 
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1. INTRODUCTION  14 

The pressure exerted by the blood on the walls of the arteries while the heart pumps blood is 15 
known as blood pressure [1]. When there is a chronic elevation of blood pressure (systolic 16 
and/or diastolic) above normal values (≥140/90 mmHg) it is considered as high blood 17 
pressure or hypertension (HT) [2]. 18 

The cause of HT is mainly associated with the constriction of the arteries; however, it is 19 
attributed to various factors and conditions such as genetic factors, metabolic, and mainly 20 
lifestyle: sedentary, excess salt intake, alcohol and cigarette consumption, among others [3]. 21 

However, the most important factors in the development of HT include activation of the 22 
sympathetic nervous system, regulation of the renin-angiotensin-aldosterone system and the 23 
inflammatory processes at the vascular level. More recent studies also implicate oxidative 24 
stress [4]. 25 



 

 

Oxidative stress could inactivate nitric oxide, which alters vasodilation, so inhibition of 26 
oxidative stress could be an effective method to control blood pressure [5]. 27 

Data from the World Health Organization (WHO), expresses that worldwide, more than one 28 
in five adults have high blood pressure which causes approximately half of all deaths from 29 
stroke or heart disease [2].  30 

In Mexico, the prevalence of hypertension in adults is 25.5%; with higher predominance in 31 
women (26.1%) than in men (24.9%). Being 4.1 times lower the prevalence in the group of 32 
20 to 29 years of age than in the group of 80 or more years of age [6].  33 

For the treatment of hypertension, although some pharmacological agents are used, an 34 
alternative and complementary treatment has been suggested for its control, such as 35 
modifications in lifestyle: physical activity and especially nutritional treatment. A meta-36 
analysis indicate that the intake of fruits and vegetables in the diet lowers blood pressure, 37 
which is often attributed to the role of natural antioxidants, such as lycopene, in improving 38 
vascular function [7]. 39 

Lycopene (Lycopersicon esculemtum) is a carotenoid, responsible for the characteristic red 40 
coloration of the tomato. Tomatoes and their products (tomato sauce, juices, among others) 41 
they are the main source of lycopene, followed by other foods such as watermelon, pink 42 
guava, papaya and grapefruit [3]. 43 

Due to its chemical structure containing eleven conjugated double bonds, lycopene is a 44 
powerful antioxidant and a free radical extinguisher; it can reduce oxidative stress and the 45 
danger of oxidation of cellular components, including lipids, proteins and DNA. Which 46 
reduces the risk of suffering chronic diseases, such as cardiovascular diseases, cancer and 47 
osteoporosis [3, 8]. 48 

However, studies investigating the role of lycopene supplements or foods containing 49 
lycopene and the effects on blood pressure have contradictory results. A meta-analysis that 50 
included 12 studies in this regard showed that at least four weeks of daily oral supplements 51 
with tomato extract or tomato juice significantly decreased blood pressure, while others 52 
showed no obvious relationship or association in the lycopene treatment [8].  53 

Also, other meta-analysis concluded that lycopene supplementation >12mg/day could 54 
significantly decrease systolic blood pressure. In addition, more research is needed to 55 
confirm the suggested beneficial effects on systolic blood pressure and other cardiovascular 56 
problems [7, 9]. 57 

For this reason, the objective of this study is to identify if there is a correlation between 58 
lycopene intake and blood pressure levels in healthy adults from Celaya. 59 
 60 
2. METHODOLOGY  61 
 62 
2.1 Study design  63 
 64 
An analytical observational cross-sectional study was designed. 65 
 66 
2.2 Place and Universe of the study 67 
 68 
All students registered at a public university in Celaya, Guanajuato, Mexico. 69 



 

 

 70 
2.3 Selection of participants 71 
 72 
2.3.1 Inclusion criteria  73 
 74 
Men or women, 18 years of age or older, registered as students of a public university of 75 
Celaya and having agreed to participate voluntarily, signing the informed consent. 76 
 77 
2.3.2 Exclusion criteria 78 
 79 
People who did not accept to participate. 80 
 81 
2.4 Variables 82 
 83 
2.4.1 Sociodemographics 84 
 85 
Age, discrete quantitative variable; number of years completed from the date of birth; Its 86 
scale of measurement is in years and it is summarized with mean and standard deviation. 87 
Weight, continuous quantitative variable; is the body mass expressed in kilograms; it is 88 
measured on an altimeter, Medidata® digital, without shoes as with less clothes as possible; 89 
Its measurement scale is in kilograms and is summarized with mean and standard deviation. 90 
Height, continuous quantitative variable; is the measurement from the feet to the parietal 91 
region of the scalp, expressed in meters; it is measured in scale with altimeter, Medidata® 92 
digital, without shoes, in erect position and facing forward; Its measurement scale is in 93 
meters and it is summarized with mean and standard deviation. 94 
Body mass index, continuous quantitative variable; is the body mass expressed in kg/m2; its 95 
measurement scale is low weight (BMI <18.5 kg/m2), normal weight (BMI ≥18.5 kg/m2 to <25 96 
kg/m2), overweight (BMI ≥25 kg/m2 to <30 kg/m2) and obesity (BMI ≥30 kg/m2); and it is 97 
summarized with mean and standard deviation. 98 
Gender, dichotomous categorical variable; they are the phenotypic characteristics that 99 
differentiate men from women; Its measurement scale is male or female and is summarized 100 
with frequencies and percentages. 101 
Marital status, nominal categorical variable; attribute of the personality that refers to the 102 
position a person occupies in relation to the family; necessary budget, together with the 103 
political state, to know what is the capacity of a person; his scale of measurement is single, 104 
married, divorced, separated, free union; it is summarized with frequencies and percentages. 105 
Residence, nominal categorical variable; it is the place of space where a person remains 106 
continuously, its scale of measurement is urban, suburban and rural and is summarized with 107 
frequencies and percentages. 108 
 109 
2.4.2 Independent 110 
 111 
Daily mean intake of lycopene; continuous quantitative variable; is a carotenoid, the main 112 
pigment responsible for the characteristic red coloration of tomato and some fruits, based on 113 
the frequency of food consumption and processed in the SNUT software [10]; Its 114 
measurement scale is in μg. It is summarized with mean and standard deviation 115 
 116 
2.4.3 Dependent 117 
 118 



 

 

Systolic blood pressure; continuous quantitative variable; Higher pressure exerted by the 119 
blood wave ejected by the ventricular systole against the arterial wall, is measured with 120 
humeral digital baumanometer with adult bracelet (Rossmax MG150f), on three occasions 121 
with an interval of two minutes and the average systolic blood pressure is obtained, its 122 
measurement scale is in mmHg; normotensive to adults with systolic blood pressure <140 123 
mmHg and as hypertensive to adults systolic blood pressure ≥140 mmHg. It is summarized 124 
with mean and standard deviation. 125 
Diastolic blood pressure; quantitative variable continues; it is the minimum pressure of blood 126 
against the arteries and occurs during diastole. It depends mainly on peripheral vascular 127 
resistance. It is measured with humeral digital baumanometer with adult bracelet, on three 128 
occasions with an interval of two minutes and the average diastolic pressure is obtained; its 129 
measurement scale is in mmHg; normotensive to adults with diastolic blood pressure <90 130 
mmHg and as hypertensive to adults ≥90 mmHg. It is summarized with mean and standard 131 
deviation. 132 
 133 
2.5 Questionnaires 134 
 135 
Two questionnaires were used; one to collect the general data and a questionnaire of 136 
frequency of food consumption, SNUT survey [10],  validated in Mexican population [11]  137 
and use in the National Nutrition and Health Surveys in Mexico [12]. 138 
 139 
2.6 Procedures  140 
 141 
Potential participants were individually explained the objectives of the study and answered 142 
the questions they were asked. They were asked to sign the informed consent and the 143 
personal data was collected through a general questionnaire. A humeral digital 144 
baumanometer with adult bracelet (Rossmax MG150f) was used to measure blood pressure. 145 
Firstly, the patient was kept at rest for 10 minutes, the baumanometer was placed in the non-146 
dominant hand, the measurement was made three times with a two-minute interval and the 147 
mean systolic and diastolic blood pressure was obtained. 148 
Lycopene intake was assessed by means of a food consumption frequency questionnaire 149 
which includes 104 foods. The μg of lycopene were estimated with the software System for 150 
the Evaluation of Nutritional Habits and Consumption of Nutrients (SNUT) [10]. 151 
 152 
2.7 Sample size 153 
 154 
Assuming a Pearson's r of 0.7 between lycopene intake and diastolic blood pressure, the 155 
minimum number of participants is 11 with 95% accuracy and 80% power. (Epidat, 4.1, 156 
2014, Xunta de Galicia, OPS, Universidad CES). 157 
 158 
2.8Statistical analysis 159 
 160 
Descriptive statistics was used for all the variables. 161 
To identify the correlation and possible lineal relationship between lycopene intake and 162 
blood pressure, we calculated Pearson's r, lineal regression equation, t-test and P-value and 163 
95% confidence intervals. To demonstrate the statistical significance of the results, the value 164 
of P was set at .05. 165 
The analysis was performed in STATA 13.0 (Stata Corp., College Station, TX, USA) 166 



 

 

3. RESULTS AND DISCUSSION 167 
 168 
The following study was made up of a total of 446 participants. We found predominance of 169 
the female gender (74.28%), as well as a higher residence in urban area (78.92%) and 170 
single marital status (94.84) as shown in table 1. The study of controlled intervention with 171 
healthy volunteers of Thies et al., with 225 participants coincides with ours, having a greater 172 
predominance of the female gender [13]. On the other hand, our sample was larger than 173 
other research [5, 8, 14, 15].  174 

Table 1. Sociodemographic characteristics of the categorical sample 
                  

Variables 
   

 

n  % 

Gender 
Female 
Male 

115 
331 

25.78 
74.28 

Residence 
Urban 
Suburban 
Rural 

352 
67 
27 

78.92 
15.02 
6.05 

Marital status 

Single 
Married 
Divorced 
Separated 
Free Union 

423 
17 
1 
1 
4 

94.84 
3.81 
0.22 
0.22 
0.90 

 175 
 176 
With respect to the quantitative variables, an average of 21 years of age can be observed in 177 
table 2. Unlike other studies, such as Thies et al., where he studied adults with an average 178 
age of 51 years [13]. Biddle et al., on the other hand, studied elderly adults hospitalized in 179 
Central Kentucky with an average age of 65 years [5]. 180 
Based on weight and height, the BMI was determined: an average of 24.28 kg/m2 was found, 181 
so in relation to the classification proposed by WHO, it is classified as normal weight 182 
(BMI≥18 to 24.9kg/m2) [16]. While in the study by Thies et al., it was 26.4 kg/m2, similar to 183 
the study by Ried et al. where the average BMI was 26.9 kg/m2. Both classified as 184 
overweight [8,13]. 185 
 186 
 187 
 188 
 189 
 190 
 191 
 192 
 193 
Table 2. Sociodemographic characteristics of the quantitative sample 

Variables 
n=446 

Range Mean ± S 

Age (years) 17 to 51 21.52 ± 2.99 

Weight (kg) 38.7 to 171.2 64.59 ± 15.21 

Height (m) 1.17 to 1.98 1.62 ± 0.09 



 

 

Body mass index 
(kg/m2) 

15.01 to 55.37 24.28 ± 4.48 

S Standar deviation 194 
 195 
The mean systolic blood pressure was 108.30 mmHg while the mean diastolic blood 196 
pressure was 71.07 mmHg, which is classified as low normal. 197 
Blood pressure in other studies was higher; In the study by Thies, et al., It was 130.3/79.13 198 
mmHg [13], while in the study by Ried et al., performed in the Australian population was 199 
133/80 mmHg [8]. The daily intake of lycopene was 6477.38 μg, lower than that proposed in 200 
other studies, since it has been determined that the recommended amount of lycopene to 201 
achieve an effect in reducing blood pressure is >12mg [5,7,15].  202 
 203 

Table 3. Distribution of study variables 

Variables 
n=446 

Range Mean ± S 

Systolic blood presure  (mmHg) 70 to 140 108.30 ± 11.11 

Dyastolic blood presure (mmHg) 50 to 109 71.07  ± 8.51 

Daily mean intake of lycopene (µg) 0 to 48.610.6 6477.38 ± 6985.11 

S Standar deviation 204 
 205 
Figure 1 shows that there is no correlation or linear relationship between lycopene 206 
consumption and the measurement of systolic blood pressure (P=.93). However, in some 207 
meta-analyzes they analyzed intervention studies with lycopene supplements or tomato-208 
based products, in which the systolic blood pressure was reduced [7, 17]. As in the study by 209 
Paran et al. where they intervened with encapsulated tomato extract (15 mg of lycopene) to 210 
participants with moderate hypertension. After 6 weeks the results showed a reduction in 211 
systolic blood pressure [15]. While the results of Costa-Rodrigues et al., they indicate that 212 
the intake of lycopene in tomato products has a greater effect than lycopene supplements 213 
[18]. 214 
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Figure 1 Correlation and lineal regression among intake of lycopene and systolic 216 
blood prssure 217 

 218 
 219 
Figure 2 shows that there is no correlation or linear relationship between lycopene 220 
consumption and the measurement of diastolic blood pressure (P=.5). No correlation was 221 
found between lycopene consumption and blood pressure, suggesting that a daily intake of 222 
tomato-based foods does not lower blood pressure levels. As in a randomized controlled 223 
study by Ried et al., no blood pressure lowering effect was found by administering 15 mg of 224 
lycopene per day for 12 weeks using a commercially available tomato extract capsule [8]. In 225 
another controlled study, 3 dietary intervention groups were carried out, in which group 1 226 
was asked to consume a control diet (low in tomato-based foods), group 2 a diet with a high 227 
tomato content and the number 3 a control diet supplemented with lycopene capsules (10 228 
mg/d) for 12 weeks. The results also show no significant change in blood pressure [13]. 229 
 230 

n=446 
r= - 0.0043 
Systolic blood pressure (mmHg)= 
108.34 + (-0.00000679) Daily mean 
of intake of lycopene (µg) 
t= - 0.09 P=.93 
IC 95% -0.00016 to 0.00014
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 232 

Figure 2 Correlation and lineal regression among intake of lycopene and dyastolic 233 
blood pressure 234 

 235 
The participation rate of this study was high (94%) and is a strength of the study. 236 
There may be a recall bias in the method of evaluating lycopene intake, since the 237 
questionnaire is a reminder on average of the last year, In addition, respondents consistently 238 
overestimate the food they eat, with more often those who perceive them as "healthy", such 239 
as fruits and vegetables [19]; Also, it is a method dependent on the memory and ability of the 240 
participants to describe the type and quantity of food consumed [20], for this reason for 241 
future research it is recommended that a controlled intervention study be carried out using 242 
specific biochemical markers to measure the lycopene intake more precisely. All participants 243 
were healthy adults and maybe this reflects no correlation between lycopene intake and 244 
levels of blood pressure. 245 
 246 
 247 
4. CONCLUSION 248 
 249 
The results indicate that there is no correlation between daily lycopene consumption and 250 
blood pressure (P>.05), in this sample of adults from Celaya, Mexico. Studies with different 251 
forms should be conducted to determine the intake or level of lycopene in the body. 252 
 253 
 254 
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n=446 
r= - 0.03 
Dyastolic blood pressure (mmHg)= 
71.32 + (-0.00004) Daily mean of 
intake of lycopene (µg) 
t= - 0.68 P=.5 
IC 95% -0.00015 to 0.00007 
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CONSENT  259 
 260 
All participants signed informed consent. 261 
 262 
ETHICAL APPROVAL  263 
 264 
The protocol was reviewed and approved by the Research and Bioethics Committees of the 265 
Division of Health Sciences and Engineering, Campus Celaya-Salvatierra, University of 266 
Guanajuato, Mexico with the registry CIDCSIC-0911204. 267 
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