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Introduction

One of the risk factors for the development of 
cardiovascular disease and stroke is high blood pressure. 
It is expected that 29% of the adult population in the 
world will develop hypertension by 2025 and prevention 
and management are a public health priority[1]. 
Hypertension is defined as a blood pressure (BP) greater 
than 140 mmHg/90 mmHg in the United States and in 
Europe as 130 mmHg/80 mmHg [2, 3]. The World Health 
Organization (WHO) has classified hypertension as the 
leading cause of preventable death [4], mainly due to 
environmental factors, including diet and other lifestyle 
aspects including overweight and/or obesity, excessive 
drinking, smoking, poor eating habits, and reduced 
physical activity [5, 6]. The prevalence of high blood 
pressure is worrying because of its direct, independent 
relationship with chronic disease risk[7]. Cardiovascular 
disease, strokes, and high blood pressure were listed as 
the leading causes of death for over 17,759 Chileans 
and they are responsible for more than 7 million deaths 
worldwide each year [7, 8]. 
Diet is an important determinant of blood pressure. 
Scientific evidence has emerged supporting a beneficial 
relationship between the consumption of dairy products 

and the control of blood pressure in adults, for example 
Dietary Approaches to Stop Hypertension (DASH) notes 
the effects of dietary patterns on blood pressure [9]. In 
this trial, adults diagnosed with hypertension consumed 
a controlled diet for 8 weeks and demonstrated that 
the consumption of fruit, vegetables and low-fat dairy 
products led to an additional reduction in both systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) 
of 2.7 mmHg and 1.9 mmHg respectively [9].
Furthermore, meta-analyses of subsequent 
studies [10, 11] showed a lower risk (16%) of elevated 
blood pressure and hypertension (HTN) (3%) in adults 
for every 200 grams/day of total dairy intake: 0.97 
(95% CI, 0.95-0.99) for total dairy, 0.96 (95% CI, 0.93-
0.99) for low-fat dairy and 0.96 (95% CI, 0.94-0.98) 
for milk. However, subsequent randomized controlled 
intervention studies have shown inconsistent results on 
the BP lowering effects of dairy products. This may be 
related to the consumption of milk products with varying 
fat compositions and differences in study design (e.g. 
short trial duration and low statistical power) [12–16]. 
The relationship between the fat content of dairy 
products consumed and hypertension has been 
investigated previously in European or North American 
populations showing an inverse association [17, 18]. At 
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present, it is not known if this association between high 
blood pressure and types of dairy product consumption 
is found in other locations. For example, there is a lack 
of evidence on this association from Latin America 
and in particular Chile. The purpose of this study was 
to investigate the association between the consumption 
of dairy products with different fat contents and high 
blood pressure in a representative sample of adults in 
Chile. We hypothesized that the consumption of dairy 
products with a low-fat content is a protective factor for 
hypertension in this population.

Methods

Study design
Data for this study came from the National Health 
Survey (NHS) 2016-2017. A multistage stratified cluster 
sampling design was used. The survey is representative 
of the 15 regions, rural and urban strata. The sample was 
calculated using an absolute sampling error of 2.6% at 
the national level, the root of the design effect of 1.797, 
estimated with 95% confidence and relative error less 
than 30%, resulting in a final sample of 6,233 individuals 
≥ 15 years old. The data was collected between August 
2016 and March 2017. The methodology of the NHS 
has been described in detail in the report of the Chilean 
Ministry of Health [19]. For this study, 3,807 Chileans 
were selected (Fig. 1).
Chile is a country in western South America with an 
estimated total population of 17.5 million as of 2017 and 
the territory is divided into fifteen regions. The country 
has an ethnically mixed population of white, mestizos, 
indigenous Amerindians or Native people. The GINI 
is 44.4 and the Human Development Index (HDI) is 
0.847 [20].

Inclusion and exclusion criteria 
For this analysis, we excluded participants <  20 years 
old (n  =  399) and those undergoing pharmacological 
treatment for diagnosed hypertension (n  =  1427). All 
participants signed an informed consent form [19].

Measurements

Anthropometric and metabolic measurements
The anthropometric measurements were performed 
by trained personnel and under protocols described in 
detail in the NHS [19]. Nutritional status was classified 
according to BMI based on the recommendations 
of WHO [21]. BP was measured using standardized 
methods previously described in the NHS along 
with their respective cut-off points (SBP ≥  140 or 
DBP ≥ 90 mmHg). Three blood pressure measurements 
were taken prior to reading the person rested five-minute 
exactly by a clock, and each measurement had an 
interval of exactly two minutes. An automatic pressure 

device (Omron HEM 742®) was used. The third blood 
pressure measurement was taken to evaluate individual 
variability [19].

Food Frequency
Seven ad-hoc questions about habitual diet were 
included. The questions were based on the Mediterranean 
diet (omega fatty acids, dietary fiber, and phytonutrients) 
as a way to establish basic epidemiological surveillance 
considering its protective effect on cardiovascular risk. 
The selection of the foods was supported by expert 
opinion. Three food groups were considered [19]: 

• Dairy products

To determine the consumption of the different types 
of dairy products, we used multiple-choice survey 
questions: How often do you consume milk, cheese, 
fresh cheese or yogurt? The answer choice options were: 
2 or more times a day, less than 3 times a day, once a 
day, every other day, at least once a week, between one 
and three times a month, and less than once a month or 
never. What type of dairy such as milk, fresh cheese or 
yogurt do you prefer? The answer choice options were: 
semi-fat, fat-free or low-fat and whole or full fat [19].

• Fish or Shellfish

How often do you eat fish or shellfish (any type of 
preparation or presentation)? The answer choice options 
were: More than 1 time per week or once a week, less 
than 3 times a month, and less than once a month or 
never.

• Fruits and vegetables

The consumption of fruits and vegetables was included 
according to the WHO strategy “5 a day”. For this 
pictures were used with examples of servings of typical 
Chilean fruits and vegetables (1 serving = 80 g). We used 
questions to determine the consumption: How many 
servings of fruit do you eat on one of those days? How 
many servings of vegetables do you eat on one of those 
days?

Fig. 1. Flowchart illustrating the recruitment and selection of the 
sample. Study population and area.
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Lifestyles and other variables
To determine smoking habits, a known lifestyle 
associated with hypertension, questions based on the 
Pan American Health Organization were selected [22]. 
Demographic variables such as age, sex, and education 
level were collected using questionnaires validated in the 
national population [19]. The levels of physical activity 
(PA) in the population include activities of daily living 
(like commuting) and activities of moderate or vigorous 
intensity. These activities were assessed by the “Global 
Physical Activity Questionnaire” [19].

Statistical analysis
Descriptive statistics were used to characterize the 
categorical variables as frequencies and percentages 
(%), χ2 test analysis for categorical variables were used 
with dairy products. Bivariate analyses were conducted 
to examine the association between the hypertension 
and other variables. The association between the type 
of dairy consumed and hypertension was examined 
using a Logistic Regression model. Results were 
presented as Odds Ratio (OR) and their respective 95% 
confidence intervals (95% CI). Sex, age, education, 
frequency of fish consumption, physical activity level, 
smoking and body mass index (BMI) were considered 
a priori confounders since these factors are associated 
with both the dependent variable (blood pressure) and 
the independent variables (dairy intake). Confounding 
was investigated using a forward stepwise analysis 
and variables were considered as confounders if the 
difference between the two measures of association 
was 10% or more. A likelihood ratio test was performed 
to check for interaction between dairy intake and the 
potential confounders. For all analyses, the complex 
sample analysis module of the STATA SE v15 program 
was used and all results were estimated using expanded 
samples according to the NHS 2016-2017 [19]. The 
significance level was defined as p < 0.05.

Ethical considerations
This survey received ethics approval for the protocol that 
was granted by the Ethics Committee of the School of 
Medicine of the Pontifical Catholic University of Chile. 
The adults received both written and verbal information 
in Spanish about the survey and provided written 
informed consent.

Results

Table I provides a description of the population per type 
of dairy products consumed. It was observed that 37.2% 
of individuals who consume low fat / fat-free dairy were 
hypertensive. Sixty-five percent of men consume mostly 
whole dairy products, as did almost eighty percent of 
people with more than 8 years of education. Frequency 
of dairy consumption, frequency of consumption of 
fish, smoking, and sport or physical activity presented 
statistically significant differences concerning the type 
of dairy products consumed.

Hypertension was lower among women compared with 
men (15.2 vs 24.4; OR = 0.55; 95% CI 0.46-0.65), those 
aged 20-44 years (5.9%), and was higher among those 
with <  8 years of education (7.6 vs 39.9; OR  =  8.07; 
95%  CI 6.12-10.65), morbidly obese (14.4  vs 24.6; 
OR  =  1.93; 95%  CI 1.23-3.01), and those whose 
consumption of fish was “less than once a month or 
never” (16.4 vs 19.9; OR = 1.27; 95%  CI 1.05-1.54). 
Regarding lifestyles, hypertension was higher among 
former smokers (19.6 vs 21.4; OR = 1.11; 95%  CI 
0.91-1.36) and those who did not engage in sports or 
physical activity in the last month (9.9 vs 21.1; OR 
= 2.42; 95% CI 1.75-3.34) (Tab. II).
Overall, the chances of hypertension were lower among 
adults who consume low fat/fat free dairy products 
(OR  =  0.76, 95%  CI 0.64-0.91). After adjustment for 
sex, age, education level, frequency of fish consumption, 
physical activity, BMI and smoking history, the 
association became insignificant (OR  = 0.88; 95%CI 
0.71-1.08) (Tab. III).
The level of education of the individual was found to 
be a potential confounder since it modifies 10.2% the 
effect. Regarding the interaction analysis, no statistical 
significance was observed in the variables included 
in the model. Forty-three percent of individuals with 
hypertension who consume whole/full fat dairy products 
have a low education level (< 8 years), while 38.8% of 
individuals without hypertension and who consumed 
low-fat/fat-free dairy products had a high educational 
level (> 12 years) (Fig. 2).

Discussion

Our findings contribute to the literature: First, to our 
knowledge, this is the first nationally representative 
study to examine the association between hypertension 
and consumption of dairy products in Chilean adults. 
Second, educational level was shown to be a confounding 
variable, this being an important finding, which leads us 
to think of hypertension as a social problem, in which 
educational level plays an important role. Third, this 
study showed an inverse relationship between dairy 
consumption and hypertension.
An inverse association between dairy consumption and 
hypertension may be attributed to the many beneficial 
components of low-fat dairy foods. These may contribute 
to their protective effects, such as calcium [23] and 
peptides derived from casein [24]. In general, studies have 
shown a beneficial effect of low fat dairy on BP [25, 26], 
but when consumption is predominantly high fat dairy, 
the research suggests that the amount of fat consumed 
may negatively influence BP levels [27, 28]. Follow-up 
studies identified that the association between BP and 
dairy foods is much stronger than the association of BP 
with calcium intake alone. It has therefore been suggested 
that the components of dairy foods may play an important 
role. There are also studies that show a modified, high fat, 
DASH diet (which includes high fat dairy) that is low in 
carbohydrates was not associated with increased BP [29]. 
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Meta-analyses of observational studies have also shown 
that consumption of low fat dairy is associated with a 
lower risk of high BP (RR = 0.84, 95% CI 0.74, 0.95; 
I2 = 38%) [10] and non-communicable diseases [11]. 
Another meta-analysis showed that dairy intake was 
associated with a lower risk of metabolic syndrome 
components, such as hyperglycemia, high blood 
pressure, hypertriglyceridemia and low high-density 
lipoproteins (HDL) cholesterol [30]. In our study only 
42.4% of the participants reported consuming low fat or 
fat free dairy products. These dairy products included 
milk, cheese and yogurt. 
A clinical study, in which 55 healthy men and women 
with high BP were randomly assigned to 3 isoenergy 
diets for a period of weeks (diet 1: no dairy, diet 2: 

containing low fat dairy and diet 3: including high fat 
dairy), found no difference in BP between the three 
groups [31]. Another study where a group was given 30 
grams of Grana Padano cheese for a period of 3 months 
showed a significant reduction in systolic and diastolic 
blood pressure at the end of the study [32]. Another 
crossover, randomized, controlled study that compared 
a Mediterranean Diet with 3 to 4 daily servings of dairy 
(Mediterranean Dairy) and a low fat control diet resulted 
in a reduction in systolic and diastolic BP and other 
cardiometabolic parameters [33]. Our results might have 
shown a greater effect on BP, however, only 5.8% of the 
participants consumed more than 3 servings of dairy per 
day. 41.7% of the participants consume 1 to 3 servings 
per day, but unfortunately, the NHS survey does not 

Tab. I. Characteristics of participants according to dairy products in Chilean adults (n=3809).

Variables
Dairy Products

p-valueWhole of Full-Fat 
n (%)

Low-fat/Fat-free
n (%)

Sex
Male 854(65.1) 454(34.9)

< 0.001
Female 1153(53.1) 1017(46.87)
Age
20-44 years 999(58.2) 718(41.8)

0.53045-64 years 669(57.8) 489(42.23)
≥ 65 years 330(55.6) 264(44.4)
Education Level 
≥ 12 years 414(44.6) 515(55.4)

< 0.0018-12 years 1131(60.7) 732(39.3)
< 8 years 433(67.7) 211(32.8)
Body Mass Index BMI 
Normal/Thin 495(58.9) 345(41.1)

 0.596
Overweight 782(56.4) 605(43.62)
Obese 643(58.0) 465(41.9)
Morbidly Obese 70(60.34) 46(39.66)
Frequency of dairy consumption (milk, cheese, fresh cheese or yogurt) 
More than 3 times per day 102(45.9) 120(54.1)

< 0.001
Less than 3 times per day 792(49.8) 798(50.2)
Every other day 442(63.5) 254(36.5)
1 time per month or never 662(68.9) 299(31.1)
Consumption of fruits or vegetables per day 
≥ 5 servings per day 145(57.8) 106(42.2)

0.439< 5 servings per day 1835(57.7) 1345(42.3)
0 servings per day 18(47.4) 20(52.6)
Frequency of consumption of fish
More than 1 time per week or once a week 765(51.1) 731(48.9)

< 0.001Less than 3 times a month 494(61.1) 314(38.9)
Less than once a month or never 739(63.4) 426(36.6)
Smoking
No, I have never smoked 893(57.9) 648(42.1)

0.007
Yes, one or more cigarettes 532(61.4) 334(38.6)
Yes. Less than one cigarette a day 156(56.5) 120(43.48)
Ex-smoker 417(53.1) 369(46.9)
Sport or Physical activity in the last month 30 minutes or more
Yes, 3 or more times a week 194(48.1) 209(51.9)

< 0.001Less than 3 times a week 246(56.6) 189(43.45)
No, I did not engage in sports or physical activity in the last month 1558(59.2) 1073(40.8)
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distinguish between 1, 2 or 3 servings. Therefore, we 
could not analyse a more refined association between 
dairy consumption and blood pressure. 
Several agencies stress the importance of reducing 
saturated fats to optimize cardiometabolic health and it 
is recommended that saturated fats contribute <10% of 
total energy intake [34,35]. Another clinical study with 

60 adults with high BP used a crossover trial design and 
randomised participants to 4 servings of high fat dairy vs 
no dairy (4 weeks per each dietary intervention), finding 
no significant effect on high BP [36].
In developing countries like Chile, low educational 
levels can still be observed in the population. This 
factor becomes crucial when thinking about the diet-

Tab. II. Hypertension according to potentially associated factors products in Chilean adults (n=3809).

Variables
Total 

Adults
With HTN

n (%)
Crude OR 95% CI

709 (18.6)
Sex
Male 1299 348 (24.4) 1 -
Female 2170 361 (15.2) 0.55** 0.46; 0.65
Age
20-44 years 1717 110(5.9) 1 -
45-64 years 1158 294 (22.8) 4.70** 3.72; 5.93
≥ 65 years 596 305(46.9) 14.12** 11.03; 18.07
Education Level
≥ 12 years 929 72 (7.6) 1 -
8-12 years 2863 333(16.3) 2.37** 182; 3.07
< 8 years 644 293(39.9) 8.07** 6.12; 10.65
Body Mass Index BMI
Normal/Thin 840 134 (14.4) 1 -
Overweight 1387 274(18.1) 1.30** 1.04; 1.63
Obese 1108 265(21.8) 1.64** 1.31; 2.07
Morbidly Obese 116 31(24.6) 1.93** 1.23; 3.01
Frequency of dairy consumption (milk, cheese, fresh cheese or yogurt)
More than 3 times per day 222 33(14.9) 1 -
Less than 3 times per day 1590 276(17.4) 1.20 0.81; 1.78
Every other day 696 132(18.9) 1.34 0.88; 2.03
1 time per month or never 961 268(20.6) 1.48* 1.00; 2.20
Consumption of fruits or vegetables per day
≥ 5 servings per day 251 52(18.9) 1 -
< 5 servings per day 3180 651(18.7) 0.98 0.72; 1.34
0 servings per day 38 6(12.0) 0.58 0.23; 1.44
Consumption of fish
More than 1 time per week or once a week 1496 266 (16.4) 1 -
Less than 3 times a month 808 182 (20.8) 1.33* 1.08; 1.65
Less than once a month or never 1165 261 (19.9) 1.27* 1.05; 1.54
Smoking
No, I have never smoked 1541 332(19.6) 1 -
Yes, one or more cigarettes 866 154(15.9) 0.77* 0.62; 0.95
Yes. Less than one cigarette a day 276 41(13.7) 0.65* 0.95; 0.92
Ex-smoker 786 182(21.4) 1.11 0.91: 1.36
Sport or Physical activity in the last month 30 minutes or more
Yes, 3 or more times a week 403 44(9.9) 1
Less tan 3 times a week 435 52(11.4) 1.16 0.76; 1.78
No, I did not engage in sports or phsycial activity in the last month 2631 613(21.1) 2.42** 1.75; 3.34

* p-value < 0.05; ** p-value < 0.001.

Tab. III. Association between fat content of dairy (milk, fresh cheese or yogurt) products in Chilean adults (n=3809).

Type of Dairy (Milk, fresh cheese or yogurt) Total Adults
With HTN

n (%)
Model 1* Model 2**

OR (95%CI) AOR (95% CI)
Whole/Full Fat 1998 400(20.02) 1 1
Low fat or Fat free 1471 237(16.11) 0.76 (0.64; 0.91) 0.88 (0.71; 1.08)

* Crude Odds Ratio; ** Adjusted Odds Ratio: sex, age, education level, frequency of fish consumption, physical activity, BMI and smoking history.
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disease relationship. In a study developed by Geaney 
et al (2015) [37], it was observed that higher nutrition 
knowledge was associated with lower blood pressure, 
providing evidence that nutrition knowledge is 
significantly associated with diet quality. It is possible 
that people with higher levels of education have access 
to information that allows them to make better dietary 
choices. There is also an association between higher 
incomes and the possibility to pay for better food. 
Finally, people who complete higher education learn 
more about nutrition, generally earn higher incomes, 
and thus have both the knowledge and the access to eat 
a more varied and balanced diet. 
Among the strengths of our study is that a representative 
sample of Chilean adults was used, but because of the type 
of survey, we could not analyse separately the frequency 
of consuming milk, cheese, yogurt, or other dairy, the 
portion sizes consumed and its relation with high blood 
pressure. Furthermore, since it is a cross-sectional study, 
we cannot speak of causality but only association. 
However, we encourage further studies to understand 
this relationship and especially to work with the most 
vulnerable populations for the prevention of comorbidities 
associated with uncontrolled blood pressure.

Conclusions

In our study, low fat dairy consumption was associated 
with lower blood pressure in the unadjusted models. 

However, after adjustment for confounders (particularly 
education), the association between blood pressure and 
type of dairy products consumed was not statistically 
significant. It is necessary to delve deeper into the 
importance of education in our populations to prevent 
chronic non-communicable diseases.

Acknowledgements 

The authors thank Chilean Ministry of Health for his 
assistance with data access. The present study was not 
funded. 

Conflicts of interest

The authors declare no conflicts of interest

Author contributions

The authors’ contributions are as follows: Y.A.M. and 
S.D.A contributed to the study design, data analyses and 
interpretation of the findings and wrote the manuscript; 
R.F, L.M, and D.D contributed to the study design, 
subject briefings. All authors read and approved the final 
version of the manuscript. The authors have no financial 
or personal conflicts of interest to declare.

Fig. 2. Education level according to Hypertension and Type of Dairy products.



DAIRY INTAKE IS INVERSELY ASSOCIATED WITH HYPERTENSION

E687

References

[1] Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton 
PK, He J. Global burden of hypertension: analysis of worldwide 
data. Lancet 2005;365:217-23. https://doi.org/10.1016/S0140-
6736(05)17741-1

[2] Chopra HK, Ram CVS. Recent Guidelines for Hypertension. 
Circ Res 2019;124:984-6. https://doi.org/10.1161/CIRCRE-
SAHA.119.314789

[3] Unger T, Borghi C, Charchar F, Khan NA, Poulter NR, Prab-
hakaran D, et al. 2020 International Society of Hyperten-
sion Global Hypertension Practice Guidelines. Hypertension 
2020;75:1334-57. https://doi.org/10.1161/HYPERTENSIO-
NAHA.120.15026

[4] Olsen MH, Angell SY, Asma S, Boutouyrie P, Burger D, Chiri-
nos JA, et al. A call to action and a lifecourse strategy to ad-
dress the global burden of raised blood pressure on current and 
future generations: the Lancet Commission on hypertension. 
Lancet 2016;388:2665-712. https://doi.org/10.1016/S0140-
6736(16)31134-5

[5] Kim I-G, So W-Y, Sung DJ. The relationships between lifestyle 
factors and hypertension in community-dwelling Korean adults. 
J Phys Ther Sci 2015;27:3689-92. https://doi.org/10.1589/
jpts.27.3689

[6] Landi F, Calvani R, Picca A, Tosato M, Martone AM, Ortolani 
E, et al. Body Mass Index is Strongly Associated with Hyper-
tension: Results from the Longevity Check-up 7+ Study. Nutri-
ents 2018;10. https://doi.org/10.3390/nu10121976

[7] Roger VL, Go AS, Lloyd-Jones DM, Adams RJ, Berry JD, 
Brown TM, et al. Heart Disease and Stroke Statistics–2011 
Update. Circulation 2011;123. https://doi.org/10.1161/
CIR.0b013e3182009701

[8] Departamento de Estadística e Información de Salud. Base de 
datos de Defunciones, Departamento de Estadísticas e Infor-
mación de Salud (DEIS). Minist Salud 2020. https://deis.min-
sal.cl/

[9] Appel LJ, Moore TJ, Obarzanek E, Vollmer WM, Svetkey LP, 
Sacks FM, et al. A Clinical Trial of the Effects of Dietary Pat-
terns on Blood Pressure. N Engl J Med 1997;336:1117-24. 
https://doi.org/10.1056/NEJM199704173361601

[10] Ralston RA, Lee JH, Truby H, Palermo CE, Walker KZ. A sys-
tematic review and meta-analysis of elevated blood pressure and 
consumption of dairy foods. J Hum Hypertens 2012;26:3-13. 
https://doi.org/10.1038/jhh.2011.3

[11] Soedamah-Muthu SS, Verberne LDM, Ding EL, Engberink MF, 
Geleijnse JM. Dairy consumption and incidence of hyperten-
sion: a dose-response meta-analysis of prospective cohort stud-
ies. Hypertens (Dallas, Tex 1979) 2012;60:1131-7. https://doi.
org/10.1161/HYPERTENSIONAHA.112.195206

[12] Alonso A, Zozaya C, Vázquez Z, Alfredo Martínez J, Martín-
ez-González MA. The effect of low-fat versus whole-fat dairy 
product intake on blood pressure and weight in young normo-
tensive adults. J Hum Nutr Diet 2009;22:336-42. https://doi.
org/10.1111/j.1365-277X.2009.00967.x

[13] Crippa G, Zabzuni D, Bravi E, Rossi F. OS 04-04 Antihyperten-
sive effect of milk-derivative tripeptides. Randomized, double-
blind, placebo-controlled study on the effects of grana padano 
cheese dop in hypertensive patients. J Hypertens 2016;34:e55-
6. https://doi.org/10.1097/01.hjh.0000499995.03316.c3

[14] Stancliffe RA, Thorpe T, Zemel MB. Dairy attentuates oxidative 
and inflammatory stress in metabolic syndrome. Am J Clin Nutr 
2011;94:422-30. https://doi.org/10.3945/ajcn.111.013342

[15] Van Beresteijn EC, van Schaik M, Schaafsma G. Milk: does it af-
fect blood pressure? A controlled intervention study. J Intern Med 
1990;228:477-82. https://doi.org/10.1111/j.1365-2796.1990.
tb00266.x

[16] Wennersberg MH, Smedman A, Turpeinen AM, Retterstøl K, 
Tengblad S, Lipre E, et al. Dairy products and metabolic ef-

fects in overweight men and women: results from a 6-mo in-
tervention study. Am J Clin Nutr 2009;90:960-8. https://doi.
org/10.3945/ajcn.2009.27664

[17] Ivey KL, Hodgson JM, Kerr DA, Thompson PL, Stojceski B, 
Prince RL. The effect of yoghurt and its probiotics on blood 
pressure and serum lipid profile; a randomised controlled 
trial. Nutr Metab Cardiovasc Dis 2015;25:46-51. https://doi.
org/10.1016/j.numecd.2014.07.012

[18] Rietsema S, Eelderink C, Joustra ML, van Vliet IMY, van Londen 
M, Corpeleijn E, et al. Effect of high compared with low dairy in-
take on blood pressure in overweight middle-aged adults: results 
of a randomized crossover intervention study. Am J Clin Nutr 
2019;110:340-8. https://doi.org/10.1093/ajcn/nqz116

[19] Ministerio de Salud de Chile. Encuesta Nacional de Salud 2016-
2017 Primeros resultados 2017:61. https://www.minsal.cl/wp-
content/uploads/2017/11/ENS-2016-17_PRIMEROS-RESUL-
TADOS.pdf (accessed August 10, 2020).

[20] Instituto Nacional de Estadísticas. Censo 2017. Santiago, Chile: 
2017.

[21] WHO/FAO. Diet, nutrition and the prevention of chronic dis-
eases: report of a joint WHO/FAO expert consultation. Geneva: 
2002.

[22] Organización Panamericana de la Salud. Unidad de Información 
y Análisis de Salud (HA). Iniciativa Regional de Datos Básicos 
en Salud; Glosario de Indicadores. Washington, DC, 2015.

[23] Cormick G, Ciapponi A, Cafferata ML, Belizán JM. Calcium 
supplementation for prevention of primary hypertension. 
Cochrane Database Syst Rev 2015;2015(6):CD010037. https://
doi.org/10.1002/14651858.CD010037.pub2

[24] Fekete ÁA, Givens DI, Lovegrove JA. Casein-derived lactotrip-
eptides reduce systolic and diastolic blood pressure in a meta-
analysis of randomised clinical trials. Nutrients 2015;7:659-81. 
https://doi.org/10.3390/nu7010659

[25] Machin DR, Park W, Alkatan M, Mouton M, Tanaka H. Effects 
of non-fat dairy products added to the routine diet on vascular 
function: A randomized controlled crossover trial. Nutr Metab 
Cardiovasc Dis 2015;25:364-9. https://doi.org/10.1016/j.num-
ecd.2015.01.005

[26] Aljuraiban GS, Stamler J, Chan Q, Van Horn L, Daviglus ML, 
Elliott P, et al. Relations between dairy product intake and blood 
pressure: the INTERnational study on MAcro/micronutrients 
and blood Pressure. J Hypertens 2018;36:2049–58. https://doi.
org/10.1097/HJH.0000000000001779.

[27] Roy SJ, Lapierre SS, Baker BD, Delfausse LA, Machin DR, 
Tanaka H. High dietary intake of whole milk and full-fat dairy 
products does not exert hypotensive effects in adults with el-
evated blood pressure. Nutr Res 2019;64:72-81. https://doi.
org/10.1016/j.nutres.2019.01.003

[28] Roy SJ, Fico BG, Baker BD, Lapierre SS, Shah JA, Gourley 
DD, et al. Effects of full-fat dairy products on subclinical vas-
cular function in adults with elevated blood pressure: a rand-
omized clinical trial. Eur J Clin Nutr 2020;74:9-16. https://doi.
org/10.1038/s41430-019-0435-8

[29] Chiu S, Bergeron N, Williams PT, Bray GA, Sutherland B, 
Krauss RM. Comparison of the DASH (Dietary Approaches to 
Stop Hypertension) diet and a higher-fat DASH diet on blood 
pressure and lipids and lipoproteins: a randomized controlled 
trial. Am J Clin Nutr 2016;103:341-7. https://doi.org/10.3945/
ajcn.115.123281

[30] Lee M, Lee H, Kim J. Dairy food consumption is associated 
with a lower risk of the metabolic syndrome and its components: 
a systematic review and meta-analysis. Br J Nutr 2018;120:373-
84. https://doi.org/10.1017/S0007114518001460

[31] Rancourt-Bouchard M, Gigleux I, Guay V, Charest A, Saint-
Gelais D, Vuillemard J-C, et al. Effects of regular-fat and low-
fat dairy consumption on daytime ambulatory blood pressure 
and other cardiometabolic risk factors: a randomized controlled 
feeding trial. Am J Clin Nutr 2020;111:42-51. https://doi.
org/10.1093/ajcn/nqz251.



Y. MOREJÓN-TERÁN ET AL.

E688

[32] Crippa G, Zabzuni D, Bravi E, Piva G, De Noni I, Bighi E, et 
al. Randomized, double blind placebo-controlled pilot study 
of the antihypertensive effects of Grana Padano D.O.P. cheese 
consumption in mild - moderate hypertensive subjects. Eur Rev 
Med Pharmacol Sci 2018;22:7573-81. https://doi.org/10.26355/
eurrev_201811_16299

[33] Wade AT, Davis CR, Dyer KA, Hodgson JM, Woodman RJ, 
Murphy KJ. A Mediterranean diet supplemented with dairy 
foods improves markers of cardiovascular risk: results from 
the MedDairy randomized controlled trial. Am J Clin Nutr 
2018;108:1166-82. https://doi.org/10.1093/ajcn/nqy207

[34] World Health Organization (WHO). Healthy diet 2020. https://

www.who.int/news-room/fact-sheets/detail/healthy-diet (ac-
cessed August 10, 2020).

[35] Dietary fat and its relation to heart attacks and strokes. Report 
by the Central Committee for Medical and Community Program 
of the American Heart Association. JAMA 1961;175:389-91.

[36] OECD, Food and Agriculture Organization of the United Na-
tions. OECD-FAO Agricultural Outlook 2018-2027. Dairy and 
Dairy products - 2018.

[37] Geaney F, Fitzgerald S, Harrington JM, Kelly C, Greiner BA, 
Perry IJ. Nutrition knowledge, diet quality and hypertension in a 
working population. Prev Med Reports 2015;2:105-13. https://
doi.org/10.1016/j.pmedr.2014.11.008

Received on Marc 22, 2021. Accepted on June 7, 2021.

Correspondence: Yadira A Morejón, Programa de Pesquisa SCAALA. Universidade Federal de Bahia, Rua Basílio da Gama, S/N, Campus 
Universitário Canela, Salvador, 40.110-040, Brazil - Tel. +55 71 32837491 - Fax +55 71 33360695 – E-mail: ymorejon@hotmail.com

How to cite this article: Morejón-Terán Y, Pizarro R, Mauritz L, Díaz D, Durán Agüero S. Association between dairy product intake and high 
blood pressure in Chilean adults. J Prev Med Hyg 2021;62:E681-E688. https://doi.org/10.15167/2421-4248/jpmh2021.62.3.2077

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC-BY-NC-ND (Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International) license. 
The article can be used by giving appropriate credit and mentioning the license, but only for non-commercial purposes and only in the original version. For further infor-
mation: https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en




