Serum Lipid Levels Among Rural

Guatemalan Indians
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ERUM cholesterol levels in adult Guatemalan
Indians have been found to be very low as
compared with values reported for the urban,
non-Indian population in the upper income
groups of Guatemala City and the population
of North America and some Europecan coun-
tries.!=® The low serum cholesterol values
observed in the Guatemalan Indians and in
many population groups throughout the world
appear to be associated with a low fat con-
sumption and with a low incidence of coronary
heart disease.!?® Conversely, in population
groups consuming large amounts of fat,
especially saturated lipids, serum cholesterol
levels and mortality rates due to coronary
heart disease are higher.3—% Up to fifty years
of age, cholesterol levels are usually higher in
men than women, a finding which also parallels
the higher incidence of myocardial infarction
commonly observed among men. However,
the often reported increases in serum cholesterol
concentration with age’' are not found in all
population groups.!1—!2
In Guatemala about 54 per cent of the total
population of 3.5 millions are classified as
Indians. The majority of them live under
relatively primitive conditions in small com-
munities scattered throughout the country.
They are divided into various groups, but
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their food habits are usually characterized by
low fat consumption and low intakes of animal
protein, vitamin A and riboflavin,?-2.14.18

Although the apparent hypocholesterolemia
of the Guatemalan Indian has previously been
studied only in limited surveys in communities
ncar Guatemala City!:>14.1% easily accessible
by road, serum total lipids and lipid phosphorus
values have not been reported. In the present
survey the cholesterolemia was examined and
the total serum lipids and lipid phosphorus
levels were determined in Mayan Indians
from all the principal linguistic groups iden-
tified in Guatemala. The effect of age, sex
and certain other variables was measured.

MATERIALS AND METHODS

Blood samples were collected in twenty-three
Mayan Indian communities in Guatemala from
167 male and -eighty-four nonpregnant {cmale
Indians, ten to cighty years of age. Anthropologic
information permitted the grouping of the com-
munities into seven linguistic subgroups according
to customs and language. Each of the four prin-
cipal linguistic groups in the country, Quiché,
Mam, Pocomam and Chol, were represented by
one or more of these subgroups. The communities
surveyed and their linguistic classification are
shown in Figure 1. The communities were selected
with the technical advice and field cooperation of
the “Instituto Indigenista de Guatemala,” as
described by Tejada et al.!® in their report on the
concomitant study of the distribution of blood
antigens among Guatemalan Indians.

In each community, blood samples were collected
from an average of ten subjects taken at random.
All pe:rsons possessed the following characteristics:
(1) personal recognition of status as an Indian,
(2) wearing of native costume. and (3) use of an
Indian dialect. Serum total lipids were determined
by the method of Bragdon,? lipid phosphorus by
the method of Chen et al.® and total cholesterol
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by the method of Abell et al.'? adapted for micro-
methods.

Information on the daily dictary intake was avail-
able from previous surveys by INCAP!M1% and
by Goubaud Carrera.?® The food compnsition
tables prepared by INCAP? were used to calculate

Maup of present Indian linguistic groups of Guatemala.
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the nutritional value of the diets, and data of
Goubaud Carrera were recalculated by standard
INCAP procedures. In calculating the daily
intake of fatty acids, the composition tables of
Ilardinge and Crooks,?* and Ilayes and Rose?
were employed.

TABLE I
Serum Total Lipids in Rural Guatemalan Indians Listed According to Age and Sex of Subjects Studied

Age Groups (yr.)
Data
10-19 20-29 30-39 40-49 50-59 60-80 All Ages
AMale
No. of cases........ 9 40 38 21 12 164
Mean............. 676 729 744 763 781 784 749
Standard deviation. . 117 135 153 190 161 158 158
Female
No. of cases........ 8 14 16 13 9 85
Mean............. 842 842 787 850 824 841 824
Standard deviation.. 238 224 131 209 180 273 194
Botl Sexes
No. of cases........ 17 54 ‘ | 54 34 21 249
Mean..,........... 754 758 759 789 797 809 775
Standard deviation.. 197 168 | 146 198 167 211 174
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TABLE II
Serum Lipid Phosphorus Levels in Rural Guatemalan Indians Listed According to Age and Sex of Subjects Studied

Age Groups (yr.)

Data
10-19 ‘ 20-29 l 30-39 | 10-19 I 50-59 I 60-80 All Ages

Male
No. of cases........ 9 40 14 38 21 10 162
Mean............. 5.5 6.7 7.0 7.0 7.3 6.6 6.9
Standard deviation 1.7 1.4 1.9 | 1.8 1.6 1.1 1.7

Female
No. of cases........ 8 13 25 17 12 9 84
Mean............. 7.0 8.8 7.8 8.3 7.4 6.9 7.9
Standard deviation 1.8 2.7 1.4 2.1 1.4 2.6 2.0

Both Sexes

No. of cases........ 17 53 69 55 33 19 246
Mean............. 6.2 7.2 7.3 7.4 7.4 7.2 7.2
Standard deviation. . 1.8 2.0 1.8 2.0 I 1.5 2.0 1.9

RESULTS studied (Tables 1, 11 and ). Analysis of

The total lipid, lipid phosphorus and  variance showed no significant tendency for
cholesterol levels observed are tabulated ac- any of these measurements to increase with
cording to the age and sex of the subjects age in the populations studied. Although the

TABLE 111
Serum Cholesterol Levels in Rural Guatemalan Indians Listed According to Age and Sex of Subjects Studied

Age Groups (yr.)

Data
10-19 20-29 ‘ 30-39Y | 4019 ‘ 50-59 ‘ 60-80 ’ All Ages

AMale

No. of cases........ 9 43 15 37 21 12 167

Mean............. 122 131 136 129 136 126 132

Standard deviation. . 30 26 32 29 25 27 28
Female

No. of cases........ 8 14 24 16 13 9 84

Mean............. 126 152 138 150 140 147 143

Standard deviation. . 37 39 27 39 18 44 33

Both Sexes
No. of cases........ 17 57 69 53 34 21 251
Mean............. 124 136 137 135 138 135 135

Standard deviation.. 33 31 30 31 22 36 31
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TABLE 1V
Serum Lipid Levels in Rural Guatemalan Indians Listed According to Linguistic Group

Total Lipids Lipid Phosphorus Cholesterol
L (mg./100 ml.) (mg./100 ml.) (mg./100 ml.)
Linguistic Sub Cases
Groups Ubgroups (no.)
Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation
Quiché Cakchiquel 46 816 211 8.0 1.8 148 29
Quiché 43 751 147 7.1 1.9 140 31
Mam Ixil-Aguacateca 30 728 125 6.2 1.1 132 19
Mam 43 720 140 6.5 1.5 122 32
Pocomam Pocomam Central 44 756 188 7.1 1.8 135 29
Kekchi 11 726 121 7.6 1.8 125 28
Chol Chorti 34 892 165 8.1 2.3 138 36
concentration in serum lipid fractions en-
TABLE v

Serum Cholesterol Levels in Rural Guatemalan Indians
Listed by Village Within Linguistic Groups

Serum Cholesterol
(mg./100 ml.)
Village No.
Standard
Mean Deviation

Quiché

Nahuala............ 12 149 40

Sta. Lucfa U......... 12 141 28

San Mateo.......... 10 134 32

San Andrés Xecul.... 9 131 18
Cakchiquel

Sumpango........... 12 148 24

Santa Maria......... 10 155 30

Patztn.............. 12 135 24

Comalapa........... 11 154 35
Ixil Aguacateca

Aguacatin.......... 10 131 22

Nebaj.......o...... 10 125 19

Chejul....... geeneas 10 139 15
Mam

San Juan O.......... 11 132 43

Concepcion Ch....... 12 126 25

San Pedro Sac........ 10 127 28

San Sebastian........ 10 100 17
Pocomam Central

Palin............... 10 126 18

Chinautla........... ' 10 141 19

San Luis J........... 12 143 27

San Pedro Pinula....| 12 130 41
Kekchi

Lanquin............ 11 125 28
Chorti

Olopa..ccceacenennas 12 150 39

Jocotén............. 11 136 39

Camotén............ 11 125 29

countered in women in all age groups was
greater, this difference was not significant for
cholesterol and total lipids when adjusted for
unequal proportions of each sex represented in
the samples from the different linguistic
groups.

As shown in Table 1v, significant differences
in serum lipid fractions among linguistic
groups were observed. The highest averages
for total lipids, lipid phosphorus and cho-
lesterol were 892, 8.1 and 148 mg. per 100 ml.,
respectively, and the lowest 720, 6.2 and 122
mg. per 100 ml. The serum cholesterol
levels determined in subjects in the individual
villages are presented in Table v. In one
village the average of serum cholesterol
level was 100 mg. per 100 ml., in six villages it
was between 121 and 130, in eight between
131 and 140, in six between 141 and 150, and
in two over 1560 mg. per 100 ml. The cho-
lesterol:phospholipid ratios among adults
varied from 0.69 to 0.85. The cholesterol:
phospholipid ratio for all age groups was 0.77
for males, 0.72 for females and 0.75 for the
group as a whole.

The daily dietary intake of the Guatemalan
rural Indian groups studied are presented in
Table vi. No dietary information in the
Quiché linguistic subgroup was available. Al-
though the dietary information was not directly
obtained in the present study, it was taken as
representative for the groups surveyed. The
amount of fat consumed was very low and only
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TABLE vI
Daily Dietary Intake of Rural Guatemalan Indians Listed by Linguistic Groups

Mam Pocomam
. . Quiché Chol

Dietary Intake Cakchiquel Chorti Ixil Pocomam ; .
Aguacateca Mam Central Kekehi
Calories..............ccvuun.. 2,259 2,144 2,214 2,279 2,089 2,037
Total protein (gm.)............. 9.6 67.6 6.6 78.0 1.1 62.7
Animal protein (gm.)......... 6.6 5.4 5.2 15.5 8.8 9.5
Carbohydrate (gm.)............ 458.9 128.9 418.6 454. 4 420.6 416.5
Fat(gm.)..................... 18.3 20.2 18.4 20.1 19.0 16.1
Per cent calories. ............ 7.3 8.5 7.5 7.9 8.2 7.1
Fat derived fromcorn........ 9.7 6.4 11.4 11.1 8.9 7.2

Fatty acids
Saturated (gm.)................ 3.5 5.8 3.5 1.3 4.5 3.8
Per cent calories........... 1.4 2.4 1.4 1.7 1.9 1.7
Monounsaturated (gm.)......... 7.7 7.6 7.6 8.0 7.5 6.5
Per cent calories........... 3.1 3.2 3.1 3.2 3.2 2.9
Polyunsaturated (gm.).......... 5.0 4.8 5.8 5.6 5.2 3.8
Per cent calories........... 2.0 2.0 2.4 2.2 2.2 1.7

contributed 7 to 8 per cent to the total caloric
intake. The dietary pattern was very consist-
ent among all groups. It is interesting to
observe that saturated, oleic and essential fatty
acids contributed 1.8, 3.1 and 2.1 per cent to
the caloric intake, respectively.

COMMENTS

Neither cholesterol, lipid phosphorus nor
total lipid levels were found to vary signifi-
cantly with age among rural Guatemalan
Indians. In many other populations, cho-
lesterol values tend to increase with age,?1
although this is not always the case.11—13

Up to fifty years of age serum cholesterol
levels generally have been higher among
men than among women,® although in some
population groups from underdeveloped areas
the reverse has been true.?:2 In the present
study, the cholesterol levels did not seem to
be higher in women than in men.

It is noteworthy that in the present series
cholesterol levels were found to be higher
among linguistic groups considered to be
more exposed to modern culture. For instance,
the Cakchiquel group, living relatively near
Guatemala City and having more contact
with urban life, had a cholesterol level of 148
mg. per 100 ml., whereas the Mam group,
with a level of 122 mg. per 100 ml., and the

Kekchi, with 125 mg. per 100 ml., live in the
most isolated communities included in the
survey. Because of the relatively small size
of the subsamples studied, the statistical
significance of this observation is uncertain.

There is general agreement that there is a
causative relationship betwcen diet and serum
lipid levels. That quantity and quality of
dietary fat can influence the serum cholesterol
seems to be definite, but this is only one of a
number of dietary variables which may in-
fluence serum lipid levels in a population.
The dietary information collected among the
rural Guatemalan Indians shows little variation
in the intake of nutrients, except vitamins A
and C, in all groups studied. The amount of
fat in the diet contributed only from 7.1 to
8.5 per cent of the total calories. Serum
cholesterol levels in population groups with
similar fat consumption have always been
low.B6.2  Although the total fat intake of the
rural Guatemalan Indian is extremely low,
the dietary intake of essential fatty acids
appears satisfactory, probably because most
of the fat is corn oil. Furthermore, clinical
surveys have not revealed any signs of essential
fatty acid deficiency among Guatemalan Indian
children.

Even though serum cholesterol levels among
population groups showing a low incidence of
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coronary heart disease have been low,®*—® and
this measurement has been considered to have
some prediction value for patients with
coronary disease,? there is still conflicting
evidence as to the relation of serum choles-
terol levels to atherogenesis and the progression
of atherosclerosis in man.?

From studies of patients with coronary
disease it also appears that the cholesterol:
phospholipid ratio is of some importance in the
pathogenesis of atherosclerosis. For normal
persons values between 0.70 and 0.90 have
been reported; these values in patients
suffering from coronary artery disease are as
high as 0.85 and 1.10.%:*® The cholesterol
and lipid phosphorus levels observed among
rural Guatemalan Indians are markedly lower
than those given for normal persons in the
United States,®® although the cholesterol:
phospholipid ratios in all age groups are within
normal limits. These findings are in agreement
with the lower incidence of complicated
atherosclerotic lesions reported postmortem.”8

The results presented herein add more
evidence to support the position that a re-
lationship exists between lipid levels and
dietary factors on the one hand and athero-
sclerosis on the other. The cooperative
studies of the geographic epidemiology of
atherosclerosis now in progress, uniformly and
simultaneously in several countries, take into
consideration many of the suspected vari-
ables.® The results should help to clarify
part of this intricate problem.

SUMMARY

The average serum total lipids, lipid phos-
phorus and cholesterol levels among 251
rural Guatemalan Indians, aged ten to eighty
years, from seven Mayan linguistic groups were
775 (standard deviation 174), 7.2 (standard
deviation 1.9) and 135 (standard deviation
31) mg. per 100 ml. Although lipid levels
were higher in Indian women than in men,
this difference was not statistically significant
when corrected for disproportionate samples
from some linguistic groups. No significant
increascs were observed with age. Dietary
surveys show a fat intake from 7.1 to 8.5
per cent of the total daily calories. Cho-

lesterol levels in urban Guatemalans in the
upper income groups were much higher than
those observed in rural Guatemalan Indians.
The cholesterol : phospholipid ratios, in all age
groups, were within normal limits and averaged
0.75. The results presented herein strengthen
the concept that there is a significant statistical
association among serum lipid levels, dietary
factors and the severity of atherosclerosis.
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