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Abstract
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The objective of the research was to determine the effect of chewing Erythroxylum coca. Lamarck (Coca) on
serum cholesterol and triglyceride levels in high Andean people, the population was 100 high Andean people, 50
women and 50 men as chewers, forming control groups with non-chewers. After an interview and laboratory

Record from the article tests, the following results were obtained for the control group: cholesterol levels (201.75 mg % men and 193.50
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Edited by: coefficient is positive and direct. Therefore, it is concluded: that people who chew coca leaves are not obese. In
Selva Andina addition, the extract of coca leaves does not facilitate the digestion of fatty foods such as cholesterol and triglyc-
Research Society erides by inhibiting the enzymatic activity.
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Introduction

Scientifically called "coca", Erythroxylum coca
Lamarck, is a plant resource widely used by the
inhabitants of the South American Andes. It is
grown in warm areas of the Amazon rainforest for
traditional chewing purposes, as well as other legal
and non-legal purposes.

According to the Andean worldview, the use of
coca leaves (CL), is a way of evaluating their use
throughout the historical process, as a cultural ele-
ment of our Andean society, thus, the ancestral,
millenary use by pre-Columbian cultures, respecting
the different economic, social and cultural activities.
This worldview remains latent and, strengthens as
society progresses, being susceptible to incorporat-
ing new elements to preserve its validity*.

The name derives from the Aymara term "Kkoka"
which means divine plant, in Quechua "mama coca"
mother coca. The dried leaves of this plant have
been found in tombs dating back to the 4™ century
BC. During the Inca times, this plant was consid-
ered divine, reserved essentially for religious activi-
ties, only used by the Inca royalty. When the Span-
ish conquered the Inca empire, the natives were
forced to work in agricultural lands, gold and silver
mines, and to give them resistance, reduce hunger,
thirst, they were continuously supplying CL, in
proportion to the severity of the work. required.
During the time of Spanish domination, the chewing
habit of CL spread in the South American Andes,
from Colombia, Ecuador, Peru, Bolivia, northern
Chile, and Argentina, losing its religious magic
character, eventually replacing salt, because it was
used as payment to the workers of the gold and sil-
ver mines.
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In 1858 Niemann and Walter in Germany isolated
cocaine, the active alkaloid of coca, at first it was
applied in human medicine for its anesthetic proper-
ties, later as a detoxifier. The consumption of this
alkaloid was quickly introduced into European and
American high society. Despite Mortimer's work,
where he marked the difference between coca and
cocaine, they contrasted with Freud's conclusions,
who classified coca as a stimulant, not a narcotic,
but ended up being classified as a drug for pharma-
cological companies®.

The production of the coca leaf has been and per-
haps will continue to be a problem on the national
agenda for a long time, since for many the coca leaf
will continue to be that important element of tradi-
tional culture and the economic livelihood of poor
families in the Andes Peruvians®.

In this regard, there are research works carried out
by Chaud et al®. that determined total and fraction-
ated proteins in indigenous people who chewed
coca. Ungaro® investigates oral pathology in coca
leaf chewers®. Caravedo-Carranza & Almeida-
Vargas’ suppose that the green leaf of coca mostly
constitutes alkaloids and the rest are minerals and
water. Cabieses® published his research on the eth-
nology, physiology, and pharmacology of coca and
cocaine. Ochoa et al.® carried out the investigation
of total proteins in coca leaf chewers. Cordero-
Vilca? makes the nutritional evaluation of the pro-
tein of coca leavest. Obregon-Lujerio®® carried out
the transformation of coca leaves into bread for
human consumption and its socio-economic and
environmental impact.

Zavaleta-MartinezX makes a publication with the
title "Fallacies about the coca leaf, its chemical
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components, medicine and addiction” where they
propose the legalization of the use of coca, and
some naturopathic organizations disseminate the
document entitled "Anatomy of the coca leaf Ery-
troxylum coca "in which they expose the medicinal
properties and therapeutic value of the coca leaf, in
which nutritional and medicinal therapeutic proper-
ties are attributed to the coca leaf, aspects about the
chemistry, and assumptions about the pharmacoki-
netics of cocaine, and its role in addiction. This
document presents the position of the Center for
Information and Education for the Prevention of
Drug Abuse (CEDRO), in relation to these alleged
medicinal properties of the coca leaf and its deriva-
tives, chemistry, and human addiction. This
CEDRO article does not agree with the publication
of the aforementioned authors on the medicine and
therapeutic properties of the coca leaf. From this
perspective, taking into account that this plant
serves as the basis for the processing of toxic sub-
stances that cause addiction and that generate social
problems such as drug addiction and violence. In
the research background, it is also necessary to
touch on the other part of the research that has to do
with the Andean worldview, for this reason, we
made an outline of topics related to this topic which
we will cite below, to better contextualize our Re-
search™.

Currently, the importance of Bolivians and Peru is
to investigate and discover new nutritional and heal-
ing properties of CL. The curative potential comes
from the fourteen alkaloids that make it up, one of
them is cocaine, which, naturally, only has benefi-
cial effects on the body, due to the minute amounts
(0.8%) in which the natural coca leaf occurs raw*.
The reason for our research within the high Andean
population was to find out if they use processed or

junk foods based on fats or lipids, despite the prop-
aganda by the media they influence the children of
peasants, farmers, and small ranchers. Many are
leaving their habits of feeding on products of the
land: vegetable grains, tubers, legumes, vegetables,
trout meat, guinea pig, and alpaca. Compared with
the city population, who eat fried chicken on the
grill, grills of beef and sheep, pork rinds, and the
aforementioned foods, called junk or processed
foods™?. However, within the high Andean people
there is a sector of extreme poverty: the chewers of
coca leaves, only use coca leaves as a means to
avoid hunger. They even migrate to the cities with
this custom, in various tasks, whose earnings are
used to educate their children.

Cholesterol, a lipid with very little soluble in water,
whose concentration in the plasma of healthy indi-
viduals is 150 to 200 mg/100mL*. The very high
solubility of cholesterol in the blood is due to the
presence of plasma lipoproteins (mainly LDL and
VLDL) that have the ability to fix and therefore
solubilize large amounts of cholesterol®,
Triacylglycerides come from three main sources:
diet, de novo biosynthesis, especially in the liver,
and existing stores in adipocytes. The main problem
that animals must face in the digestion, absorption,
and transport of lipids from food is the insolubility
of these substances in aqueous media. However,
because adipocytes lack glycerol kinase, glycerol-3-
phosphate to re-synthesize triacylglycerides must
come from glycolysis. Glycerol is returned from
adipocytes to the liver to re-synthesize glucose
through gluconeogenesis™.

It is also noteworthy the observation that obesity is
increasing in developing countries or “emerging
economies”, a higher prevalence than malnutrition

and thus becoming, according to the approach, the
66
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main nutritional disease in those places. These char-
acteristics apply very closely to Latin America,
where poverty effectively coincides with increasing
rates of malnutrition in the Andes and obesity on the
coast, where the presence of the obese poor is dom-
inant. Obesity determines a poor state of health that
reduces physical activity, decreases productivity and
work performance, conditioning a low level of in-
come®.

Finally, the objective was to determine the effect of
chewing Erythroxylum coca Lamarck (Coca) on
cholesterol and serum triglyceride levels in high
Andean people.

Materials and methods

The research was carried out from April to October
in the laboratory of the Ayacucho Support Hospital,
belonging to the Ministry of Health, department of
Ayacucho located at 2761 meters above sea level,
between the geographical coordinates 13 ° 09'26”
south latitude and 74 ° 13'22 West longitude, with
an average temperature of 17.7 °C and the life zone:
subtropical lower montane spiny steppe (ee-MBS)™.
The experimental unit (UE) was made up of peasant
people from high Andean areas, from a population
of 100 people, 50 men (average age 50 years) and
50 women (age 45 years), they were selected at
random and according to the criteria of inclusion:
only coca leaf chewers and adults, forming two
groups: one control and the other problem.

Regarding the results of the control group: choles-
terol levels (201.75 mg% men and 193.50 mg%
women) and triglyceride levels (174 mg% men and
134 mg% women) being statistically significant
with the ANOVA test compared to the problem or
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case group, whose cholesterol levels (155 mg% men
and 150 mg% women) and triglyceride levels (84
mg% men and 55 mg% women) statistically signifi-
cant. The inclusion criterion was that they are coca
leaf chewers, and informed consent was also ob-
tained.

For the clinical diagnosis to obtain biological data it
was compiled in a data collection sheet. The collec-
tion of blood samples was performed on an empty
stomach twice, the venous blood was placed in
vacutainer tubes, from the median basilic and ce-
phalic vein of the forearm, by direct puncture with
disposable needles No. 21G in the previously disin-
fected area, they were placed in coolers to the Hu-
man Biology laboratory at the National University
of San Cristébal de Huamanga (UNSCH), where the
blood sample was centrifuged at 3000 rpm for 5 min
until obtaining the required serum and performing
the laboratory tests.

The modified Lieberman-Burchard method for the
determination of serum cholesterol, cholesterol is
determined by the action of the enzymes cholesterol
ester hydrolase and cholesterol oxidase. The first
liberates cholesterol from cholesterol esters, and the
second oxidizes free cholesterol, producing hydro-
gen peroxide, which in the presence of the enzyme
peroxidase reacts with the chromogenic system,
giving rise to a colored compound that absorbs at
505 nm*.

Triglycerides are hydrolyzed by a specific lipase
releasing fatty acids and glycerol. Glycerol is phos-
phorylated by the glycerol-kinase enzyme and sub-
sequently, glycerol-1-phosphate is oxidized to dihy-
droxyacetone phosphate by the glycerol-phosphate
oxidase enzyme, generating hydrogen peroxide.
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Subsequently, in a Trinder-type reaction, hydrogen
peroxide reacts with 4-Aminoantipyrine and 3,5-
Dichloro-2-Hydroxy-benzenesulfonic acid to pro-
duce by means of the peroxidase enzyme a colored
compound in an amount proportional to the concen-
tration of triglycerides present in the sample, the
absorbance is measured at 520 nm. According to the
following reactions®’.

To collect and order the results of the biochemical
analysis such as age, weight, and height, the statisti-
cal program SPSS version 21 and Microsoft Office
Excel Windows were used. To test whether the cat-
egorical variables are related or not, the analysis of

variance test is used.

Results

Table 1 General data of the variables age, weight, and
height of people who chew coca leaves and
non-chewers of both sexes

. People
Variables
No Chewers Chewers
Men Women Men Women
Age (years) 45 40 50 45
Weigth (kg) 80 65 70 60
Size (m) 1.68 1.55 1.61 1.50

Table 2 Serum cholesterol and triglyceride averages
(mg%o) in coca leaf chewers and non-chewers

Tests Serums People s
No Chewers Chewers
(mg%o) Men Women Men Women
Cholesterol 201.75 193.50 155 150
Triglycéride 174 134 84 55

Discussion

The results obtained in this research work are re-
flected in tables and figures that are detailed below.
In Table 1 we observe in detail how the high Ande-

an population under study were separated into two
groups: the first corresponds to the control group,
that is, those who do not chew coca leaves in both
sexes, whose average age values are 45 years for
men. and 40 years for women, in relation to weight
with 80 kg for men and 65 kg for women. Depend-
ing on the size with 1.68 m for men and 1.55 for

women.

Figure 1 Variation of serum cholesterol content
(mg%) in coca leaf chewers in relation to non-chewers
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Figure 2 Variation of serum triglyceride content
(mg%o) in coca leaf chewers in relation to non-chewers

Men

No chewers Chewers

Triglycerides mg %

134
n

Women Men Women

People

The second group made up of the problem group or
the true coca leaf chewers in terms of the average
age was 50 years for men and 45 years for women,
70 kg for men and 60 kg for women, and with the

size of 1.61 for men and 1.50 for women. These
68
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results show that the high Andean people of the
control group, who do not chew coca leaves, already
in their diet is varied since the influence of the me-
dia has generated a change in habit, some people
even dedicate themselves to fairs to the exchange of
processed products, meat, milk among others, in
terms of age they are young adults, with more mus-
cle mass and weight and taller in height. However,

people who chew coca leaves are older, light, and
very short, which is why this difference is due. The
coca leaf chewers do not have balanced food, some-
times they eat and more use the coca leaves for their
work, avoid hunger and continue with their work,
we have also noticed that they suffer a lot from di-
gestive problems, hernias, and abdominal pain,
Well, that corresponds to another research work.

Table 3 Simple correlation coefficient between cholesterol and serum triglyceride levels in coca leaf chewers and
non-chewers, according to age, weight and height in both sexes

Serum cholesterol

Serum trigliyeride

Variables Sex

Control group Problem group Control group Problem group

Female 0.99 0.98 0.99 0.98

Age Male 0.99 0.98 0.99 0.98

. Female 0.99 0.98 0.99 0.98

Weigth Male 0.99 0.98 0.99 0.98

. Female 0.99 0.88 0.98 0.87

Size Male 0.99 0.88 0.98 0.87

The true chewers of dry coca leaves, do it together
with a lime ash called "togra", they do it from
youth, adulthood and even the elderly, in their agri-
cultural work, herding, fishing, patron saint festi-
vals, wakes, mines Channels, constructions and
arrangements of channels, they are generally thin
and almost never obese, they weigh less than non-
chewing people. Many have left this ancestral cus-
tom because they already have studied, because
their children do not allow them, nor the type of
work, they balance their eating habits because they
also receive the support of social programs when
they migrate to the cities.

Regarding size, we observe that coca leaf chewers
are slightly shorter than city-dwellers because they
do not consume balanced food in their constant
agricultural work, the body needs energy and pro-
tein. Proteins in food fulfill essential and structural
functions in living beings. However, these protein
sources are of varying quality, with respect to hu-
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man beings, in addition to the cost, it is very diffi-
cult to access a peasant who chews coca leaves.
Because good quality proteins are of high-cost ani-
mal origin, while lower quality vegetable proteins
are more affordable to the economy of the rural
population.

The averages of the serum tests are presented in
mg% of both the coca leaf chewers (problem group)
and the non-chewers (control group). When relating
cholesterol to the sex factor in Table 2, it was found
that non-chewers of both sexes had high levels of
cholesterol, obtaining 201.75 mg% men and 193.50
mg% women, compared to chewers of coca leaves
where 155 mg % corresponds to men and 150 mg%
to women with normal cholesterol, which coincide
with Cueto-Garcia et al*®, who studied Mexican
public servants and found the same trend, that is,
cholesterol values of 195, 209, 217, and 211 mg/dL,
for the age groups: 20-29, 30-39, 40-49 and 50-59,
respectively. In patients older than 60 years, the
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percentage cholesterol values decrease, which is
probably explained because from that age on, lipid
metabolism tends to stabilize compared to younger
patients'®.

La Torre*® when studying serum cholesterol in nor-
mal people reported a mean value of 145.75 mg% in
the female sex and 154.67 mg% in the male sex.
Anaya et al.Z2 determining serum cholesterol values
in pregnant women, whose average figure is 239.9
mg%. Olivera® when studying serum cholesterol in
male university students, in two localities in the
north of the country, with values of 280 mg% for
Trujillo and 240 mg% for Cajamarca®. Age,
weight, and sex up to 35 years of age, after which it
increases more rapidly in men%, are pointed out
more than any other factor.

When relating triglycerides according to the sex
variable, it is observed that the highest percentages
of triglycerides correspond to the male sex of non-
chewing people, it can be seen that they present 174
mg%, such as 134 mg% of the female population,
compared to the net chewers of coca leaves with
84% that was obtained respectively in men and 55
mg% in women. A higher prevalence of hypertri-
glyceridemia was obtained in men (31.4%), com-
pared to women, whose percentage was 7.8%. This
means that almost half of our study population had
triglycerides considered slightly high, which coin-
cides with a study by the Ministry of Health, in two
districts of Lima, where they found a 44.2% preva-
lence of hypertriglyceridemia®. It is considered that
low concentrations of lipid abnormalities in older
adult patients may be associated with adverse health
status and a decline in functional performance®. In
this regard, in a study carried out on the coast of

Trujillo, it was reported that average triglyceride
levels tended to decrease after 50 years and in both
sexes®.

Studying the relationship between lipid profile and
body fat (BMI) in Indian patients, it was reported
that the percentage of body fat was positively relat-
ed to various lipid abnormalities, including hyper-
cho-lesterolemia®. In patients with type 11 diabetes
mellitus in Saudi Arabia, lipid abnormalities (in-
cluding high total cholesterol) are related to high
BMI, where 57.7% of male patients and 69% of
female patients were overweight or obese?’.
Regarding the variation of the content of serum
cholesterol (mg%) in people who chew coca leaves
in relation to non-chewers, it is shown in Figure 1,
where the highest proportion of serum cholesterol
levels correspond to non-chewers, which that indi-
cates those who consume processed foods based on
meat, cheese and other high cholesterol content on
average 201.75 mg% in men and 193.50 mg% in
women, that is, these people have a balanced diet.
While the chewers of coca leaves average 155 mg%
in men and 150 mg% in women, they occasionally
try to balance their food, if there is money, they
generally do not do it because they are extremely
poor. These nutritional differences correspond to the
complementary study that corresponds to research
related to the human microbiota.

In 1999, according to the studies by Herrera-
Castillo®, only approximately 30% of the total cir-
culating cholesterol is free, approximately 70% of
the cholesterol in plasma lipoproteins is in the form
of cholesterol esters, in which some long-chain fatty
acid, normally linoleic acid is attached via an ester
bond to the OH group of carbon-3 of ring A%, Cho-
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lesterol is a ubiquitous and essential component in
mammalian cell membranes. Cholesterol, which can
come from diet or de novo synthesis in practically
all human cells, plays several important roles. It is
the majority sterol in man, and a component of vir-
tually all cell surfaces, as well as intracellular mem-
branes. Cholesterol is particularly abundant in the
myelinated structures of the brain and central nerv-
ous system, but it is also present in small amounts in
the inner membrane of the mitochondria. Unlike
what occurs in plasma, most of the cholesterol in
cell membranes is in the free, non-esterified form.
Cholesterol is also abundant in bile, at a concentra-
tion of 390 mg/dL. In addition, cholesterol is the
immediate precursor of bile acids that are synthe-
sized in the liver and that act by facilitating the ab-
sorption of triacylglycerols and fat-soluble vitamins
from the diet. It is important to understand that the
ring structure of cholesterol cannot be metabolized
to carbon dioxide and water in man. The route of
excretion of cholesterol is carried out by the liver
and the gallbladder through the intestine in the form
of bile acids. Another physiological role of choles-
terol is that of a precursor of various steroid hor-
mones. Although steroid hormones are structurally
related and come biochemically from cholesterol,
they have very different physiological properties
related to spermatogenesis, pregnancy, lactation,
childbirth, mineral balance, and energy metabolism
(amino acids, carbohydrates and fats)*,

In figure 2 we note the variation of the serum tri-
glyceride content (mg%) in people who chew coca
leaves in relation to non-chewers. The highest val-
ues correspond to people who do not chew, where
men have an average of 174 mg% and women 134
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mg%, due to a balanced diet based on sheep and
beef, as they have herds of this type of cattle. In
relation to the triglyceride levels of the coca leaf
chewers, the men with 84 mg% and the women 55
mg%, much lower data, this is based on the fact that
the coca leaf chewers do not consume Due to their
high costs, they prefer to chew coca leaves, only
their children can sometimes consume alpaca meat
that they raise, care for or herd other people's live-
stock.

There is little research related to the subject, such as
Gutiérrez-Paredes?® studied the effect of triglycer-
ides on BMI, 47.4% had hypertriglyceridemia with
normal BMI, those with high triglycerides corre-
spond to 81.7% in people with overweight BMI and
among obese patients, 69.9% presented the same
lipid abnormality. These results coincide with that
obtained by Llanos-Zavalaga et al.??, who, when
relating serum lipids with BMI, found an associa-
tion between mild obesity and triglyceridemia (p =
0.02). On the other hand, Martinez-Palomino et
al.22, in a study with young Mexican women, found
that there were differences with statistical signifi-
cance when relating triglycerides with BMI. How-
ever, when studying apparently healthy people,
whose ages fluctuated between 15 and 25 years with
averages of 85.22 mg% for women and 100.44
mg% for men, values lower than ours for this mag-
nitude’. Fattorusso & Ritter*indicate normal val-
ues between 40 to 185 mg%. Which also coincides
with the present work. It should be mentioned that
the highest prevalence of lipid abnormalities (both
cholesterol and triglycerides) were obtained in
overweight patients and not, in obese patients, as
should be expected.
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The action of bile salts, detergent substances that
are synthesized in the liver and stored in the
gallbladder, is essential for the digestion of lipids
and their absorption through the intestinal mucosa.
The problem of transport through blood and lymph
is solved, in part, by complexing lipids with proteins
to form soluble aggregates called lipoproteins. Fat
digestion products comprise a mixture of glycerol,
free fatty acids, monoacylglycerides, and diacyl-
glycerides. During absorption through the cells of
the intestinal mucosa, abundant resynthesis of tri-
acylglycerides occurs from the hydrolysis products.
Triacylglycerides end up in the lymphatic system
forming complexes with proteins to give rise to
lipoproteins called chylomicrons. Chylomicrons are
the way food fat is transported from the intestine to
peripheral tissues, especially the heart, muscle, and
adipose tissue. Very low-density lipoproteins
(VLDL) play a comparable role for triacylglycerides
synthesized in the liver. The triacylglycerides in
both lipoproteins hydrolyze to glycerol and fatty
acids on the internal surfaces of capillaries in pe-
ripheral tissues. This hydrolysis involves an activa-
tion of the extracellular enzyme lipoprotein lipase
by apoprotein C-1l. Some of the released fatty acids
are absorbed by nearby cells, while others remain
fairly insoluble, complexing with serum albumin to
be transported to more distant cells. After absorp-
tion into the cell, fatty acids from the action of lipo-
protein lipase can be catabolized to generate energy
or, in fat cells, used to re-synthesize triacylglycer-
ides.

The fatty acids released by the hydrolysis of triglyc-
erides undergo successive oxidation, depending on
the body's demand, turning into Acetyl~CoA mole-

cules. This central intermediate compound can also
undergo its conversion to cholesterol, since for its
biosynthesis it requires a source of carbon atoms
and all the carbon atoms of cholesterol come from
Acetyl ~ CoA, in its acetate forms®.

Free fatty acids in the circulation come from the
lipolysis of triglycerides in adipose tissue. Fatty
acids are the precursors of ketone bodies in the liv-
er. An important ketone body is acetoacetate, which
is formed from acetoacetyl-CoA, this pathway in-
volves the condensation of acetoacetyl-CoA with
another acetyl-CoA molecule to form 3-hydroxy-3-
methylglutaryl-CoA (HMG-CoA). HMG-CoA is a
key metabolite in the biosynthetic pathway of cho-
lesterol, that is, there is a metabolic crossroads that
makes it possible to direct said metabolite to the
synthesis of cholesterol or ketone bodies?.
Although ketogenesis is carried out in the mito-
chondria, and cholesterol biosynthesis is extramito-
chondrial, there is a less active pathway in the cyto-
sol of liver cells, where acetoacetyl-CoA is the pre-
cursor in the synthesis of cholesterol.
Cardiovascular disease (CVD) is primarily respon-
sible for the global burden of noncommunicable
disease (32 million). The WHO** attributes that
currently the majority of deaths registered world-
wide are attributable to CVD (16.7 million); of
which more than a third are in middle-aged adults.
Currently, in developing countries the number of
deaths attributable to CVD is twice as high as in
developed countries. The main risk factors for CVD
are: tobacco use, an inadequate diet and lack of
physical activity (which mainly results in unhealthy
lipid concentrations and / or a high body mass in-
dex) are the cause of 75% and 85% of new cases are
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of coronary heart disease’. Obesity represents one of
the main public health problems that carry risks in
the increase and accumulation of body fat, which
translates into an increase in the body mass index
(BMI), being an indicator of morbidity and mortali-
ty which must be to numerous chronic diseases such
as: hypertension, type 2 diabetes mellitus and
CVD*. Obesity and overweight are a global epi-
demic, a pandemic recognized by the WHO, which
has important health consequences when presenting
CVD (mainly coronary heart disease and strokes).
In Peru, overweight and obesity are higher in adults
and in women from coastal areas who come from
non-poor strata; A worrisome situation since ac-
cording to the National Institute of Statistics and
Informatics (INEI) 73.6% of Peruvians live in urban
areas™.

In Table 3, the simple correlation coefficient be-
tween cholesterol and serum triglyceride levels in
people who chew coca leaves and who do not chew,
according to age, weight and height in both sexes.
The linear correlation coefficient is the quotient
between the covariance and the product of the
standard deviations of both variables. The linear
correlation coefficient is represented by the letter r.
whose properties are: the correlation coefficient
does not vary as the measurement scale does. That
is, if we express the height in meters or centimeters,
the correlation coefficient does not vary. The sign of
the correlation coefficient is the same as that of the
covariance. If the covariance is positive, the correla-
tion is direct. If the covariance is negative, the cor-
relation is inverse. If the covariance is zero, there is
no correlation. That is, the linear correlation coeffi-
cient is a real number between -1 and 1. If the linear
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correlation coefficient takes values close to 1, the
correlation is strong and direct, and it will be
stronger the closer it is to 1. Yes the linear correla-
tion coefficient takes values close to 0, the correla-
tion is weak. Our results for both age, weight and
height are close to 1, which is why it is positive and
direct®®,

Finally, it should be mentioned that the reason for
our research within the high Andean population was
to find out if they use processed or junk foods based
on fats or lipids: cholesterol and triglycerides, de-
spite the propaganda by the media, they influence
the children of peasants, farmers and small ranchers.
Many are leaving their habits of feeding on products
of the land: vegetable grains, tubers, legumes, vege-
tables, trout meat, guinea pig and alpaca.

However, there is a sector of extreme poverty that
are the chewers of coca leaves that live in the high
Andean areas as peasants or farmers, and alpaca
keepers. When they emigrate to the jungle cities
they are settlers and dedicate themselves to growing
coca and other fruit trees, on the other hand, those
who survive in coastal and mountain cities continue
with this ancestral custom of working as laborers,
helpers, solid waste collectors, collectors of cotton
and grapes, they save to educate their children.
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