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summary

Introduction. Behavioural and metabolic risk factors are respon-
sible for the greatest burden of disease; an unhealthy diet, along
with abdominal obesity, are risk factors related to Non-communi-
cable diseases (NCDs).

Methods. Data concerning food patterns were determined by the
application of an interview-type instrument, used to assess the
daily and weekly frequency of consumption; cardiovascular risk
was assessed using waist circumference, and nutritional status via
Body Mass Index. Student’s t test was applied to evaluate the dif-
ferences between variables and the Pearson’s chi-square test for
the association of variables.

Results. Dietary energy intake (kcal/capita/day) was 3000 kcal,
with an average distribution of 12.2% (proteins), 46.9% (carbo-

Introduction

Behavioural and metabolic risk factors are responsible
for the greatest burden of disease. It is observed that an
unhealthy diet, along with abdominal obesity, are some
of the risk factors related to Non-communicable diseases
(NCDs) [1], therefore, having knowledge of the diet and
eating patterns of the population is a priority, in order to
establish actions to improve them.

The burden that NCDs represents for health and economic
development is one of the greatest challenges of the 21st
century, causing 71% of all deaths globally, besides being
the primary cause of disability [2]. Each year, 15 million
people aged between 30-69 years die from a NCD, and more
than 85% of these deaths occur in low and middle-income
countries [3]. Because of the high costs of reducing deaths
and the impact of NCDs on the economies of the countries,
NCDs are targeted in the United Nations Sustainable
Development Goals (SDG) set out for 2030 [4].

In Chile, 74.2% of the population aged 18 years and
older suffer from malnutrition by excess, showing an
increase sustained over time, as shown by the latest
National Health Surveys (NHS 2009-2010, NHS 2016-
2017) and the Organisation for Economic Co-operation
and Development (OECD 2019) [5, 6]. With respect
to NCDs, 26.9% have High Blood Pressure (HBP),
and 38.5% have Hypercholesterolemia, combined with
unhealthy eating patterns, alcohol consumption, tobacco
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hydrates), and 40.9% (total fats). The 78% of the sample suffered
from malnutrition by excess. About 37.5% had Non-Communica-
ble Diseases, with high blood pressure being the most frequent
disease among both genders, with the highest prevalence among
women, along with diabetes mellitus and dyslipidaemia. Depend-
ing on the nutritional status, the presence of obesity is associated
with high cardiovascular risk (p = 0.000), greater energy avail-
ability (p = 0.012), and an increased occurrence of non-commu-
nicable diseases (p = 0.004).

Conclusions. Malnutrition by excess figures support the global
alert for obesity and overweight, which are considered to be a
pandemic; in addition, Chiloé is not immune to the increasing
trend of processed and ultra-processed food consumption.

use and a sedentary lifestyle, all this contributing to
Cardiovascular Diseases (CVDs), which represent the
leading cause of death in Chile [5]. On the other hand,
there is no enough background information about the
diet quality of the population and its evolution, and this
information is even more limited in extreme zones of
the country, such as the Chiloé Island. The first National
Food Consumption Survey (NFCS, 2010) showed a low
consumption of health protective foods, and a gap with
respect to the consumption recommended in the Dietary
Guidelines for the Chilean Population. Furthermore, the
same survey indicated that 95% of the population required
major changes in their diet [7], showing that in Chile, as
is happening in other countries, accelerated changes have
taken place during the last decades, impacting the habits,
dietary practices and consumption patterns, affecting the
health of the population [8]. In these context, given the
importance of healthy diet and nutrition as protective
factors to prevent NCDs, it is of great interest to know
the dietary energy intake, nutritional adequacy of the
diet, and nutritional status, and how they are related to
cardiovascular risk (CVR) in a sample of adult patients
of the Family Healthcare Centres (CESFAM, as per its
acronym in Spanish) in isolated localities of Chile, as in
the case of the communes of Quellén and Chonchi, in the
Chiloé Island.

In the light of the above, the objective of this study is
to know the energy intake and nutritional adequacy of
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the diet, and to establish an association with nutritional
status, cardiovascular risk and non-communicable
diseases, in a sample of users of the Family Healthcare
Centres (CESFAM) of Quellén and Chonchi, which are
part of the primary healthcare network of the Chiloé
Island.

Methods

A comparative, correlational-associative, cross-sectional
study, with a non-experimental design, and a quantitative
and qualitative approach was conducted. Dependent
variables: nutritional status and cardiovascular risk;
independent variable: nutritional adequacy of the diet.
A convenience sample consisting of 200 adults (women
n = 153, and men n = 47) aged between 18 and 89
years, who are users of the Family Healthcare Centres
(CESFAM) of the communes of Quellén and Chonchi,
of the Chiloé Island, Chile, was recruited for the study.
The subjects voluntarily agreed to participate and
signed the informed consent. Inclusion criteria were: to
be a user of the CESFAM (subjects must be registered
patients), voluntarily agree to answer the questionnaire
the day it was applied, and to sign the informed consent.
Exclusion criteria were: to be under 18 years old, and to
not fully complete the questionnaire.

The study was developed following the Declaration of
Helsinki regarding work involving human beings, and
approved by the Bioethics Committee of the Academic
Vice-Presidency of the Universidad de Playa Ancha,
Chile. The field work was carried out in November 2017
by students of the last year of the Nutrition and Dietetics
degree program of the Universidad de Playa Ancha,
who were previously trained on the standardization of
measurement protocols and application of the instruments.
A questionnaire was developed and validated by expert
judgment before its application. The judges who
evaluated the questions were five experts with experience
in the field of foods and nutrition, and they did not take
part in the wording of the questions of the instrument.
The questionnaire was applied as an interview and
collected general background information such as age,
gender, place of residence, occupation, income level,
level of education, family size, family type, main NCDs
(high blood pressure, diabetes mellitus, dyslipidaemia,
and others), and anthropometric data such as weight,
height and waist circumference. Body weight (kg) was
measured with participants wearing the least amount
of clothes possible, using a digital Omron scale with a
maximum capacity of 220 kg and an accuracy of 50 g.
Height (m) was measured using a SECA stadiometer, with
a measuring range of 20-205 cm. A SECA measurement
tape was used to measure waist circumference, at the
midpoint between the last rib and the iliac crest. The
body mass index (BMI) variable was calculated using
the measurements of weight and height or Quetelet index
defined as (weight[kg]/height[m]2); nutritional status
was categorized according to the criteria established
by the World Health Organization (WHO) as: normal

weight (18.5 to 24.9 kg/m?2), overweight (25 to 29.9 kg/
m2) and obese (> 30 kg/m2) [9]. CVR was evaluated
by the measurement of abdominal fat, obtained by
measuring waist circumference, and it was assessed
according to the WHO standards. It was classified
in: Low CVR: < 80 cm (women) and < 94 cm (men);
Moderate CVR: > 80 cm (women) and > 94 cm (men);
High CVR: 2 88 cm (women) and > 102 cm (men) [10].
Dietary history was obtained by the application of a
24-hour recall questionnaire (R 24h) and a questionnaire
of weekly frequency of consumption, applied as an
interview. The food products consumed were recorded
in household measures, and then standardized in g/ml, as
appropriate, in order to subsequently make an estimation
of energy intake, macronutrients, fibre and sodium.
Energy requirement was assessed by using the Resting
Energy Expenditure (REE) formula provided by the
WHO, and a correction factor of 1.3 was added (sedentary
activity level). The distribution of nutritional adequacy
was determined according to the classification of the
Institute of Medicine (IOM) [11] in: proteins 15%, lipids
30%, carbohydrates 55%, fibre = 30 g/day, and sodium
< 2000 mg/day (salt added to homemade meals was not
included in this recommended intake). The calculation
of nutritional adequacy (the ratio between estimated
intake and recommended intake) was expressed as a
percentage; an adequacy ranging from 90% to 110%
was considered good. The following categories were
established to distribute dietary energy intake of the
sample (kcal/capita/day): < 2200 kcal; 2201-3000 kcal;
and > 3000 kcal [12].

STATISTICAL ANALYSIS

Microsoft Excel 2013 (v15.0) was used to tabulate data.
Absolute and relative frequencies were calculated for
the categorical variables; arithmetic mean and standard
deviation were used for the description and analysis of
quantitative variables. The confidence interval was set
at 95%, and the Student’s t test was used to evaluate
differences between the variables (Tab. I). Pearson’s
chi square test was used for the linear association of the
variables, with a significance level of 95%. Statistical
processing was performed with the Statistical Package
for Social Science (SPSS) software version 22.0.

Results

The sample consisted of 200 adults enrolled in the
public health system, who were patients at the Quellon
and Chonchi Family Healthcare Centres; 76.5% of the
subjects were women and 23.5% men.

Mean age was 42.6 = 16.1 years; 99% of the participants
have lived in the Chilo€ Island during the last ten years,
with the greatest proportion of them (61%) residing in
Quell6n. With regards to education, 47% only completed
primary education (which starts at 6 years old and
consists of a cycle of 8 years of training), and 2% had no
schooling at all. The 59% of the sample were engaged in
household work, and only 36% reported having a paid
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Tab. I. Characteristics of the sample.

N %
Place of residence (10 years)
Chonchi 76 38
Quelldn 122 61
Other places 2 1
Gender
Men 48 24
Women 152 76
Age
18-39 years 89 44.5
40-64 years 85 42.5
> 65 years 26 1M
Level of education
Primary education 94 47
Secondary education 79 39.5
Technical education 15 7.5
Higher education 8 4.0
Unschooled 4 2.0
Family
Nuclear 139 69.5
Single parent 27 13.5
Extended 10 5.0
Blended 24 12.0
Number of members
<3 97 48.5
4t06 93 46.5
>6 10 5.0
Income level
< 270,000 (< 465 USD) 59 29.5
270,000-500,000 (465-862 USD) 67 335
> 500,000 (> 862 USD) 18 9.0
Did not answer 32 16.0
Did not know 24 12.0
Occupation
Unemployed 5 2.5
Housewife 90 59.0
Paid employment 99 355
Student 3 15
Retired 3 15

DIET AND CARDIOVASCULAR RISK IN ADULTS, CHILOE, CHILE

employment. About 30% received a monthly salary of
less than $ 270,000 (465.42 USD), and only 9% reported
having an income greater than $ 500,000 (861.89 USD)
(Tab. II).

NUTRITIONAL STATUS

The classification, according to the BMI, indicated that
78.5% of the sample presented malnutrition by excess,
with women having higher rates, reaching 81%. More
than 50% have High CVR; among women the value is
three times greater than among men. Moreover, 37.5% of
the total sample suffer from NCDs, with HBP being the
most frequent disease among both genders. The highest
prevalence of HBP, diabetes mellitus, and dyslipidaemia
occurs in women (Tab. I). With respect to the comparison
of variables, differences were found in the mean weight,
being greater in men than in women (p = 0.008), and
in height, with a difference of almost 10 cm more in
men than in women (1.67 + 0.1 versus 1.56 + 0.1,
respectively) (p=0.000). No significant differences were
observed when comparing by gender in the variables age
(p = 0.673), waist circumference (p = 0.251) and BMI
(p = 0.055) (Tab. III).

DIETARY ENERGY INTAKE

The mean dietary energy intake was almost 3000 kcal/
capita /day. In more than 50% of the participants, energy
availability was over 3000 kcal/capita/day and around
20% have an average intake of 2200 kcal/capita/day. A
difference of 500 kcal/capita/day was found between the
mean energy consumption of men and women.

The average distribution of macronutrients was as
follows: 12.2%, 46.9%, and 40.9% for proteins,
carbohydrates and total fats, respectively. We observed
a greater consumption for all macronutrients among
men; however, women maintained significantly higher
adequacy values in energy and lipids, equal to 30% and
85%, respectively. Dietary fibre and sodium were within
the recommended ranges for the total sample; however,
regarding sodium, men have an average consumption of
almost 22% more than recommended (Tab. IV).

Tab. II. Distribution of nutritional status, cardiovascular risk and non-communicable diseases. Number (n) and percentage (%). According to

total sample and by gender.

Total Men women
Normal: n (%) 43 (21.5%) 15 (29.8%) 29 (19.0%)
Overweight: n (%) 70 (35%) 16 (34.0%) 54 (35.3%)
Obesity: n (%) 87 (43.5%) 17 (36.2%) 70 (45.7%)
Low Cardiovascular Risk: n (%) 45 (22.5%) 24 (51.1%) 21 (13.7%)
Moderate Cardiovascular Risk: n (%) 42 (21.0%) 13 (27.7%) 29 (19.0%)
High Cardiovascular Risk: n (%) 113 (56.5%) 10 (21.3%) 103 (67.3%)
Presence of Non-communicable Diseases 75 (37.5%) 18 (38.3%) 57 (37.3%)
Does not have Non-Communicable Diseases 125 (62.5%) 29 (61.7%) 96 (62.7%)
High blood pressure 51 (44.3%) 16 (31.4%) 35 (68.6%)
Diabetes Mellitus 32 (27.8%) 6 (18.8%) 26 (81.3%)
Dyslipidaemia 21 (18.3%) 3(14.3%) 18 (85.7%)
Other diseases* (HT-AKF-CKF-ASTHMA) 11 (9.6%) 2 (18.2%) 9 (81.8%)

*HT: Hypothyroidism; AKF: Acute kidney failure; CKF: Chronic kidney failure.
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Tab. IlI. Distribution of anthropometric measurements. Mean and Standard Deviation (SD). According to total sample and by gender.

Anthropometric measurements Total Men Wwomen 95% CI* p

Age: mean (SD)* 435 (16.1) 44.7 (16.9) 43.2 (15.9) 2.68-6.43 0.673
Weight (kg): mean (SD)* 75.2 (13.8) 79.8 (14.6) 73.8(13.2) 2.25-10.51 0.008
Height (m): mean (SD)* 1.59 (0.1) 1.67 (0.1) 1.56 (0.1) 0.01-0.13 0.000
Waist circumference (cm): mean (SD)* 92.3(12.1) 94.1 (11.4) 91.8 (12.3) 2.02-6.31 0.251
Nutritional status (IMC): mean* 29.9 28.7 30.2 -3.43-.035 0.055

*SD: Standard deviation; CI: Confidence interval for the difference.

When making associations between the variables, a
dependence between nutritional status, cardiovascular
risk, dietary energy intake and the presence of non-
communicable diseases was noted. Depending on the
nutritional status, the presence of obesity is associated
with high cardiovascular risk (p = 0.000), greater dietary
energy intake (p = 0.012), and an increased occurrence
of non-communicable diseases (p = 0.004) (Tab. V). It
was found that old age and high cardiovascular risk were
associated with a higher prevalence of NCDs (p = 0.000
and p = 0.001, respectively). No direct relationship was
observed between age and dietary energy intake; age and
CVR; and between energy intake and CVR.

Discussion

Data assessment shows that the occurrence of
malnutrition is overwhelming, with a prevalence of
obesity in almost 50% of the total sample. Overweight
is dominant in both genders (78.5%), but in the case
of women it reaches 80%. Lower values were found in

the National Health and Nutrition Examination Survey
(NHANES 2014), where obesity reached 37.7%, being
higher in women (40.4%) than in men (35.0%) [13]. the
prevalence of obesity increased significantly among adult
men and women in the United States; further significant
increases were observed through 2003-2004 for men but
not women. Subsequent comparisons of data from 2003-
2004 with data through 2011-2012 showed no significant
increases for men or women. To examine obesity
prevalence for 2013-2014 and trends over the decade
from 2005 through 2014 adjusting for sex, age, race/
Hispanic origin, smoking status, and education. Analysis
of data obtained from the National Health and Nutrition
Examination Survey (NHANESOn the other hand, the
prevalence of overweight was significantly lower among
adults from 20 European countries, reaching 53.1%.
The highest numbers were found in Hungary (61.6%),
the Czech Republic (60.1%), and Lithuania (59.6%),
as opposed to countries such as Switzerland (43.3%),
France (45%), and Denmark (45.2%), with lower rates
of overweight and obese people. Unlike what was found

Tab. IV. Distribution of nutritional adequacy of the diet. Macronutrients, fibre and sodium /capita / day. Energy (kcal), grams (9), and percent-

age (%). According to total sample and by gender (kcal; g; %).

Energy intake Amount % Kilocalories | Proteins (9) Carbohydrates Llplds (9) Fibre (9) S?r(:‘l;l;’n
(kcal) (n) ° | mean (SD*) | mean (SD) | (g) mean (SD) | mean (SD) | mean (SD)
mean (SD)
18401 60.8 2075 219 12713
<2200 43 2151 (21524 (16.06) (48.39) 77.702402 17 69) (721.79)
25873 794 3173 26 1668
2201-3000 64 52 (218.90) (21.38) (47.67) 112925551 (5 59) (778.15)
3615.7 109.4 4132 317 2454
> 3000 %3 465 | 47331) (31.72) (99.22) 1722(47.82) | (14260 | (1106.50)
2904.8 89.4 3426 278 1947.9
Total 200 100 | (g0127) (32.56) (105.7) 1529055800 (11600 | (105428
Energy and
nutrients
requiament 2119.6 795 291.4 70.7 30 <2000
Total Samp|e
3298.9 107.8 4002 144 6 29.7 24483
Men 47 255 | (78885 (34.59) (123.33) (52.84) (9.53) (1223.39)
27838 837 3249 1293 272 17943
Women 155 765 | (767.76) (29.80) (93.13) (53.75) (12.14) (949.25)
Adequacy for
energy and
nutrients 138% 113% 118% 188% 93% 97%
requirements
Total sample (%)
Adequacy Men 130% 113% 115% 171% 99% 122%
Adequacy Women 140% 112% 119% 195% 9% 90%




Tab. V. Associations. Pearson’s Chi Square.

DIET AND CARDIOVASCULAR RISK IN ADULTS, CHILOE, CHILE

Energy consumption
<2200 2201-3000 > 3000 Total X2 p
18-39 17 28 44 89
Age 40-64 20 26 39 85
> 65 6 10 10 26 13652 0850
Total 43 64 93 200
Cardiovascular Risk
Low CVR | Moderate CVR | High CVR Total X2 p
18-39 23 22 44 89
Age 40-64 17 13 55 85
s z 7 14 % 4.971a 0.290
Total 45 42 113 200
Diseases
None 1 2 or more Total X2 p
18-39 77 10 2 89
Age 40-64 42 23 20 85
- 65 5 10 10 %6 47.802a 0.000
Total 125 43 32 200
Energy consumption
<2200 2201-3000 > 3000 Total X2 P
Low CVR 7 16 22 45
Cardiovascular Risk Moderate CVR 11 15 16 42
High CVR 25 33 55 113 2635 0.621
Total 43 64 93 200
Non-communicable diseases
None 1 2 or more Total X2 p
Low CVR 34 2 45
Cardiovascular Risk Mogerate CVR 34 3 5 42 18.9123 0.001
High CVR 57 31 25 113
Total 125 43 32 200
Cardiovascular Risk
Low CVR | Moderate CVR | High CVR Total X2 o]
Nutritional Normal 19 16 9 44
Overweight 20 15 34 69
Status Obese 6 " 70 87 46.520a 0,000
Total 45 42 113 200
Energy consumption
<2200 2201-3000 > 3000 Total X2 p
Normal 15 18 11 44
Nutritional Status Overweight 12 24 33 69
Obese 16 2 49 87 12.8662 0.012
Total 43 64 93 200
Non-communicable diseases
None 1 2 or more Total X2 p
Normal 32 8 4 44
Nutritional Status Overweight 50 14 5 69
Obese 43 21 23 87 155062 0.004
Total 125 43 32 200

in this sample, men were more overweight than women
(44.7% versus 30.5%) [14].

According to data published by the MINSAL (Ministry
of Health), overweight in Chile has increased from
64.4% to 71% during the last 7 years [5, 15]; globally,
the prevalence of obesity has doubled in more than
70 countries over the last 30 years and keeps rising
steadily [16].
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Obesity, besides increasing central distribution of
adipose tissue, among other complications, increases
morbidity [17], since it leads to a greater incidence of
diseases that affect multiple organs, such as CVD, DM2,
HBP, among others [18, 19].

With respect to diet, 76% of the sample had an energy
intake higher than their requirements (> 110%), and
57% had high CVR (cardio-metabolic risk); these data
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are consistent with what was stated by FAOSTAT in
relation to dietary energy intake, which in Chile reaches
an average of 3029 kcal/day [20], and 2929 kcal/day
worldwide [21]. Additionally, in a cohort of adults in
the United States (USA), a positive association was
found between the intake of a diet high in low-quality
carbohydrates and an increase in WC, with a mean of
92.6 cm [22].

About 80% have a high lipid intake (> 110% adequacy),
with a mean consumption of 133 g/capita/day,
corresponding to 40% of the daily energy value. Similar
values were found in adults from the USA between
1971-1975 in the NHANES, with lipids intake ranging
from 36 to 37.5%; by 2016, a decrease to 33.2% was
observed [23]. In addition, high fat consumption has
been associated with weight gain, but the effect of
fats on lipoprotein levels varies depending on the type
of fat consumed. Several studies have associated the
consumption of trans fats with an increased risk of CVD,
atherosclerosis, sudden death, DM2, non-alcoholic fatty
liver disease, dysbiosis.

There are studies indicating that the Chilean population
maintains a low consumption of health-protective
foods [7, 20]. In addition, it is clear that in Chile [24],
as well as in countries from Europe [25, 26] and
America [27-29] among others [30], there have been
changes in the dietary habits and consumption patterns,
shifting from traditional diets to processed and ultra-
processed foods [31, 32] mainly in urban households,
affecting the health of the population, a situation that
is observed in Chiloé€, where the diet has gone through
significant transformations [8].

conclusions

It has been shown that a restriction of dietary energy
intake and weight reduction positively contribute to
lower blood pressure [33-35], as well as moving towards
a Mediterranean diet and practising physical activity
may lower high blood sugar levels. Malnutrition by
excess figures support the global alert for obesity and
overweight, which are considered to be a pandemic; in
addition, Chiloé is not immune to the increasing trend of
processed and ultra-processed food consumption.

LIMITATIONS

Since the study was conducted on a convenience sample
and data were collected from two family healthcare
centres of the two aforementioned communes, and from
patients who were seen at the centres and voluntarily
agreed to participate, results are only valid for the
sample in question.

Acknowledgments
Thanks are due to Luis Bork from the Universidad de

Playa Ancha; to the director of the Wekimun Foundation
of Chiloé, Dr Manuel Muifioz Millalonco; to the prestigious

Chiloé Town Hall; to the directors and staff from the Family
Health Centres of Quellén and Chonchi, for supporting and
enabling the conduction of this study and also to the people
who agreed to participate in it. Particular appreciation is
extended to Ziomara Arancibia, Camila Iturriaga, Camila
Giovanetti, Rocio Callejon, Manuel Pinto and Camila
Olivares, who contributed in the conduction of fieldwork.

Conflicts of Interest

The authors declare no conflict of interest.

Authors' Contributions

M.C. and M.J.S. share responsibility for the
conceptualization, methodology, software use, formal
analysis, resources, data curation, writing — original draft
preparation, redaction —review and editing, visualization,
supervision, project administration, funding acquisition.

References

[1] Aguilera X, Gonzdlez C, Matute I, Ndjera M, Olea A. Serie de
salud poblacional: Las enfermedades no transmisibles en Chile.
Aspectos epidemiolégicos y de salud publica. Santiago, Chile:
Universidad del Desarrollo 2016. Available at: https://reposito-
rio.udd.cl/handle/11447/1460. (Accessed on: October 7, 2021).

[2] Corral-Martin A, Pria-Barros M. Mortality due to noncommu-
nicable diseases according to living conditions. Rev Cuba Med
Gen Integr 2018;34. http://www.revmgi.sld.cu/index.php/mgi/
article/view/650/218.

[3] Soto E, Lorenzo A, Esteves E. Smoking cessation in cardio-
vascular health. Rev Urug Cardiol 2018;33:150-70. https://doi.
org/10.29277/cardio.33.3.11

[4] United Nations. The Sustainable Development Goals Report
2018. New York: United Nations 2018. Available at: https://www.
un.org/development/desa/publications/the-sustainable-develop-
ment-goals-report-2018.html (Accessed on: October 7, 2021).

[5] Ministerio de Salud. Encuesta Nacional de Salud 2016-2017.
Primeros resultados. Ministry of Health. National Health Sur-
vey 2016-2017. First Results. Santiago, Chile: Departamento de
Epidemiologia. Divisién de Planificacion Sanitaria. Subsecre-
tarfa de Salud Publica; 2017. Available at: https://www.minsal.
cl/wp-content/uploads/2017/11/ENS-2016-17_PRIMEROS-
RESULTADOS.pdf. (Accessed on: October 7, 2021).

[6] Organisation for Economic Co-operation and Development.
Health at a Glance 2019: OECD Indicators. Paris: OECD 2019.
Auvailable at: https://www.oecd-ilibrary.org/social-issues-migra-
tion-health/health-at-a-glance-2019_4dd50c09-en. (Accessed
on: October 9, 2021).

[71 Amigo H, Bustos P, Pizarro M, Pino P, Gutiérrez L, Aranda W.
Encuesta Nacional de Consumo Alimentario ENCA CHILE
2010-2011 National Food Consumption Survey 2010-2011.
Informe Final. Santiago, Chile: Universidad de Chile; 2011.
Available at: https://www.minsal.cl/sites/default/files/ENCA-
INFORME_FINAL.pdf. (Accessed on: October 7, 2021).

[8] Crovetto M, Uauy R. Availability of fruits and vegetables
in homes in Chile from 1987 to 2012. How far to achieve a
healthy diet? Nutr Clin Diet Hosp 2018;38:49-56. https://doi.
org/10.12873/382crovetto

[9] World Health Organization. Obesity: preventing and managing
the global epidemic. Report of a WHO consultation. Geneva,
Switzerland: World Health Organ Tech Rep Ser 2000. Available
at: https://apps.who.int/iris/handle/10665/42330. (Accessed on:
October 9, 2021).

E440


https://repositorio.udd.cl/handle/11447/1460
https://repositorio.udd.cl/handle/11447/1460
http://www.revmgi.sld.cu/index.php/mgi/article/view/650/218
http://www.revmgi.sld.cu/index.php/mgi/article/view/650/218
https://doi.org/10.29277/cardio.33.3.11
https://doi.org/10.29277/cardio.33.3.11
https://www.un.org/development/desa/publications/the-sustainable-development-goals-report-2018.html
https://www.un.org/development/desa/publications/the-sustainable-development-goals-report-2018.html
https://www.un.org/development/desa/publications/the-sustainable-development-goals-report-2018.html
https://www.minsal.cl/wp-content/uploads/2017/11/ENS-2016-17_PRIMEROS-RESULTADOS.pdf
https://www.minsal.cl/wp-content/uploads/2017/11/ENS-2016-17_PRIMEROS-RESULTADOS.pdf
https://www.minsal.cl/wp-content/uploads/2017/11/ENS-2016-17_PRIMEROS-RESULTADOS.pdf
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2019_4dd50c09-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2019_4dd50c09-en
https://www.minsal.cl/sites/default/files/ENCA-INFORME_FINAL.pdf
https://www.minsal.cl/sites/default/files/ENCA-INFORME_FINAL.pdf
https://doi.org/10.12873/382crovetto
https://doi.org/10.12873/382crovetto
https://apps.who.int/iris/handle/10665/42330

[10]

(11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

(21]

[22]

[23]

[24]

World Health Organization. Waist circumference and waist-hip
ratio: report of a WHO expert consultation. Geneva, Switzer-
land: World Health Organization 2011. Available at: https://
www.who.int/publications/i/item/9789241501491.  (Accessed
on: October 9, 2021).

Institute of Medicine. DRI, dietary reference intakes: the essen-
tial guide to nutrient requirements. Washington, D.C: National
Academies Press 2006.

FAO/WHO/ONU. Human energy requirements. Report of a
Joint FAO/WHO/UNU Expert Consultation. Rome, Italy: Nutri-
ent Division 2004. Available at: https://www.fao.org/3/y5686e/
y5686e.pdf. (Accessed on: October 9, 2021).

Flegal KM, Kruszon-Moran D, Carroll MD, Fryar CD, Ogden
CL. Trends in Obesity Among Adults in the United States, 2005
to 2014. JAMA 2016;315:2284-91. https://doi.org/10.1001/
jama.2016.6458

Marques A, Peralta M, Naia A, Loureiro N, de Matos MG. Prev-
alence of adult overweight and obesity in 20 European coun-
tries, 2014. Eur J Public Health 2018;28:295-300. https://doi.
org/10.1093/eurpub/ckx143

Ministerio de Salud. Encuesta Nacional de Salud 2009-2010.
Available at: https://www.minsal.cl/portal/url/item/bcb03d7b-
c28b64dfe040010165012d23.pdf. (Accessed on: October 16,
2021).

The GBD 2015 Obesity Collaborators. Health effects of over-
weight and obesity in 195 countries over 25 years. N Engl J Med
2017;377:13-27. https://doi.org/10.1056/NEJMoal 614362

Aguilera C, Labbé T, Busquets J, Venegas P, Neira C, Va-
lenzuela A. Obesity: risk factor or primary disease? Rev
Med Chil 2019;147:470-4. https://doi.org/10.4067/S0034-
98872019000400470

Catenacci VA, Hill JO, Wyatt HR. The obesity epidemic.
Clin Chest Med 2009;30:415-44. https://doi.org/10.1016/j.
ccm.2009.05.001

Delgado GAF, Valdés RYC, Marcel EA. Obesidad visceral: pre-
dictor de diabetes mellitus tipo 2 y enfermedades cardiovascu-
lares. Rev Mex Patol Clin Med Lab 2016;63:67-75.

FAOSTAT. Suministro alimentario de energia en Chile. 2018.
Available at: https://www.fao.org/faostat/es/#home. (Accessed
on: November 16, 2021).

FAOSTAT. Suministro alimentario de energia en el mundo (+to-
tal). 2018. Available at: https://www.fao.org/faostat/es/#home.
(Accessed on: November 16, 2021).

Sawicki C, Lichtenstein A, Rogers G, Jacques P, Ma J, Saltz-
man E. Comparison of indices of carbohydrate quality and
food sources of dietary fiber on longitudinal changes in waist
circumference in the framingham offspring cohort. Nutrients
2021;13:997. https://doi.org/10.3390/nu13030997

Shan Z, Rehm CD, Rogers G, Ruan M, Wang DD, Hu FB.
Trends in dietary carbohydrate, protein, and fat intake and diet
quality among US adults, 1999-2016. JAMA 2019;322:1178-
87. https://doi.org/10.1001/jama.2019.13771

Duran Agiiero SD, Fernandez Godoy E, Fuentes J, Hidalgo

DIET AND CARDIOVASCULAR RISK IN ADULTS, CHILOE, CHILE

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

(34]

[35]

Fernandez A, Quintana Mufioz C, Yunge Hidalgo W, Fehrman-
Rosas P, Delgado-Sanchez C. Food patterns associated with a
healthy body weight in chilean students of nutrition and dietet-
ics. Nutr Hosp 2015;32:1780-5. http://www.nutricionhospitalar-
ia.com/pdf/9515.pdf https://doi.org/10.3305/nh.2015.32.4.9515

Morales Sudrez-Varela M, Ruso Julve C, Micé Garcia A, Llo-
pis Gonzilez A. Dietary pattern assessment in spanish ado-
lescents in Mediterranean and Atlantic: a pilot study. Rev Esp
Nutr Comunitaria 2014;20:85-90. https://doi.org/10.14642/
RENC.2014.20.3.5018

Cervera Burriel F, Serrano Urrea R, Vico Garcia C, Milla To-
barra M, Garcia Meseguer MJ. Food habits and nutritional as-
sessment in a university population. Nutr Hosp 2013;28:438-46.
https://doi.org/10.3305/nh.2013.28.2.6303

Garriguet D. Canadians’ eating habits. Health Reports
2009;18:17-32. Available at: https://www150.statcan.gc.ca/nl/
pub/82-003-x/2006004/article/9609-eng.htm

Moubarac JC, Batal M, Louzada ML, Martinez Steele E,
Monteiro C. Consumption of ultra-processed foods predicts
diet quality in Canada. Appetite 2017;108:512-20. https://doi.
org/10.1016/j.appet.2016.11.006

Martinez Steele E, Popkin B, Swinburn B, Monteiro C. The
share of ultra-processed foods and the overall nutritional quality
of diets in the US: Evidence from a nationally representative
cross-sectional study. Popul Health Metr 2017;15:6. https://doi.
org/10.1186/s12963-017-0119-3

El Ansari W, Samara A. Adherence to recommended dietary
guidelines and the relationships with the importance of eat-
ing healthy in egyptian university students. Int J Prev Med
2018;9:73. https://doi.org/10.4103/ijpvm.IJIPVM_619_14.

Crovetto M, Uauy R, Martins AP, Moubarac JC. Household
availability of ready-to-consume food and drink products in
Chile: impact on nutritional quality of the diet (2006-2007).
Rev Med Chil 2014;142:850-8. https://doi.org/10.4067/S0034-
98872014000700005

Machado PP, Steele EM, Levy RB, da Costa Louzada ML, Ran-
gan A, Woods. Ultra-processed food consumption and obesity
in the Australian adult population. Nutr Diabetes 2020;10:39.
https://doi.org/10.1038/s41387-020-00141-0

Kord-Varkaneh H, Nazary-Vannani A, Mokhtari Z, Salehi-
Sahlabadi A, Rahmani J, Clark CCT, Fatahi S, Zanghelini F,
Hekmatdoost A, Okunade K, Mirmiran P. The influence of fast-
ing and energy restricting diets on blood pressure in humans: a
systematic review and meta-analysis. High Blood Press Cardio-
vasc Prev 2020;27:271-80. https://doi.org/10.1007/s40292-020-
00391-0

Fantin F, Giani A, Zoico E, Rossi AP, Mazzali G, Zamboni
M. Weight loss and hypertension in obese subjects. Nutrients
2019;11:1667. https://doi.org/10.3390/nul 1071667

Di Daniele N, Marrone G, Di Lauro M, Di Daniele F, Palaz-
zetti D, Guerriero C, Noce A. Effects of caloric restriction diet

on arterial hypertension and endothelial dysfunction. Nutrients
2021;13:274. https://doi.org/10.3390/nu13010274

Received on Jenuary 26, 2022. Accepted on August 09, 2022.

Correspondence: Mirta Crovetto, Avenida Playa Ancha 850, Edificio Puntangeles, Valparaiso; Chile. Phone: + (56 9) 98632477
- E-mail: mcrovetto@upla.cl

How to cite this article: Crovetto M, Sepilveda MJ. Relationship between dietary energy intake, nutritional status and cardiovascular risk
in adults from the communes of Quellén and Chonchi, Chilo€, Chile. J Prev Med Hyg 2022;63:E435-E441. https://doi.org/10.15167/2421-
4248/jpmh2022.63.3.2486

© 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



https://www.who.int/publications/i/item/9789241501491
https://www.who.int/publications/i/item/9789241501491
https://www.fao.org/3/y5686e/y5686e.pdf
https://www.fao.org/3/y5686e/y5686e.pdf
https://doi.org/10.1001/jama.2016.6458
https://doi.org/10.1001/jama.2016.6458
https://doi.org/10.1093/eurpub/ckx143
https://doi.org/10.1093/eurpub/ckx143
https://www.minsal.cl/portal/url/item/bcb03d7bc28b64dfe040010165012d23.pdf
https://www.minsal.cl/portal/url/item/bcb03d7bc28b64dfe040010165012d23.pdf
https://doi.org/10.1056/NEJMoa1614362
https://doi.org/10.4067/S0034-98872019000400470
https://doi.org/10.4067/S0034-98872019000400470
https://doi.org/10.1016/j.ccm.2009.05.001
https://doi.org/10.1016/j.ccm.2009.05.001
https://www.fao.org/faostat/es/#home
https://www.fao.org/faostat/es/#home
https://doi.org/10.3390/nu13030997
https://doi.org/10.1001/jama.2019.13771
http://www.nutricionhospitalaria.com/pdf/9515.pdf
http://www.nutricionhospitalaria.com/pdf/9515.pdf
https://doi.org/10.3305/nh.2015.32.4.9515
https://doi.org/10.14642/RENC.2014.20.3.5018
https://doi.org/10.14642/RENC.2014.20.3.5018
https://doi.org/10.3305/nh.2013.28.2.6303
https://www150.statcan.gc.ca/n1/pub/82-003-x/2006004/article/9609-eng.htm
https://www150.statcan.gc.ca/n1/pub/82-003-x/2006004/article/9609-eng.htm
https://doi.org/10.1016/j.appet.2016.11.006
https://doi.org/10.1016/j.appet.2016.11.006
https://doi.org/10.1186/s12963-017-0119-3
https://doi.org/10.1186/s12963-017-0119-3
https://doi.org/10.4103/ijpvm.IJPVM_619_14
https://doi.org/10.4067/S0034-98872014000700005
https://doi.org/10.4067/S0034-98872014000700005
https://doi.org/10.1038/s41387-020-00141-0
https://doi.org/10.1007/s40292-020-00391-0
https://doi.org/10.1007/s40292-020-00391-0
https://doi.org/10.3390/nu11071667
https://doi.org/10.3390/nu13010274
mailto:mcrovetto@upla.cl
https://doi.org/10.15167/2421-4248/jpmh2022.63.2.2478
https://doi.org/10.15167/2421-4248/jpmh2022.63.2.2478
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en

