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Abstract

Obesity is becoming increasingly prevalent among US adolescents due to various factors such as food preference, availability, and

social condition: however, rates of obesity in Native American adolescents are comparatively much higher than their counterparts as
differences of as much as 7.2% have been reported between Native American and white adolescents. Given extensive study highlight-
ing the highly harmful effects to overall health that consuming trans fats has been linked to, this study investigated the dietary intake
levels of trans fats by Native American adolescents and explored the implications in regard to their health in terms of BMI. This was
done by collecting macronutrient intake levels of adolescents aged 14-18 at Sherman Indian High School. This information was col-
lected from participants using the Harvard School of Public Health Adolescent Questionnaire (HSPH YAQ) for an eight-week period,
the data then sorted participants into appropriate dietary groups using statistical software from Cal Baptist University (CBU). The
results of the analysis indicated that there was a statistically significant difference in mean trans fats intake between no risk groups
(normal and underweight) and at-risk groups (overweight and obese) (p < 0.05) in male adolescents, however statistically significant
findings for Native American female adolescents were not observed. This suggests that trans fats intake could be contributing to the
high levels of obesity among Native American adolescents. Furthermore, it is of note that this study shows that production and con-

sumption of trans fats are still happening on a day-to-day basis, and a continued effort must be made to eliminate all foods with trans

fats from being manufactured and distributed.
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Introduction

The rate of obesity has been increasing in recent years, especial-
ly in the adolescent population. According to the Center for Disease
Control and Prevention, the prevalence of obesity was 18.5% in US
youth during the 2015-16 study period [1], increasing from 17.0%
from 2010-2014 [2]. The research also indicated an increase with
age, with prevalence rising from 13.9% among 2- to 5-year-olds
to 20.6% among 12- to 19-year-olds. Although the increase can be
seen in various ethnicities, a disparity was found between the US
and American Indian or Native American adolescents, where the
latter had higher obesity rates than the former [3]. According to a
High School Youth Behavior Risk study conducted by the Center for

Disease Control and Prevention (CDC), the rates of obesity among
the white students were 13.1% and 21.3% for Native Americans
[4], a difference that is concerning and worth investigating. In our
previous study utilizing the same survey data used in this study, it
was discovered that the obesity rates at the Native American school
surveyed had doubled. Furthermore, findings from the Maternal
and Child Health Journal stated that Native American children are
the most obese racial/ethnic group in the U.S. [5]. Oddly, studies
among this population group are few, as far more research tends to
study the correlation between adult obesity and trans-fats rather
than adolescents [6-8]. There have been manuscripts written ana-

lyzing the reasons behind why there is a disproportionate level of
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disease in this ethnic group, suggesting that history, culture, and
traditional diets might contribute to high obesity levels [9], and in
Brazil a study was conducted among overweight and obese adoles-
cents investing the correlation between high saturated fats intake
and dyslipidemia [10]. However, there is a lack of research con-
ducted on macro and micronutrient intake among Native American
adolescents. In our previous studies, we analyzed the implications
of the dietary intake of micronutrients such as calcium, phospho-
rus, magnesium, sodium, zinc, selenium [11-13]. Research into the
macronutrient levels had yet to be conducted, therefore this study
found it relevant to investigate the trans fats intake levels among
this population.

Trans fatty acids (TFAs) are unsaturated and contain at least
one trans double bond, resulting in a straighter formation than
the healthier cis-bond fatty acids [14]. Trans fats can be found in
animal products, but are most often the products of hydrogena-
tion, a process used to increase fats and oils’ shelf-life. This pro-
cess changes the chemical bond of the fatty acids in the fat from
a cis bond into a trans bond, and the most common form of TFAs
found in food products are trans-octadecenoic acid isomers, which
can be industrially created or naturally created [15]. This process
of hydrogenation helps prevent rancidity and provide texture and
flavor that is often found desirable in fried or packaged foods [16].
Hydrogenation is cost-effective and convenient for commercial
use, especially for frying. Initially, trans fats were actually thought
of as a healthy alternative to animal fats due to their unsaturated
nature. Scientists disproved this theory in 1990 however, as they
discovered that intake of trans fats was linked to an increase in LDL
(bad) cholesterol [17]. Trans fats and hydrogenated oils are pres-
ent in a variety of foods including movie-popcorn, potato and corn
chips, sausage rolls, french fries, wedges, battered fish, nuggets,
spring rolls, crumbed chicken, fried pastries, pizzas, and packaged
desserts to name a few [16]. The health effects of trans fats in the
body are alarming. Several studies have indicated that trans-fats
increase systemic inflammation, the risk of diabetes, insulin re-
sistance, and cognitive decline [14]. Carvalho,, et al. [18] demon-
strated that trans fats could cause dyslipidemia. One study [8] even
revealed that trans fats intake during pregnancy could cause the
body to replicate anxiety-like responses, altering proinflammatory
cytokines in the hippocampus of the offspring. A manuscript [19]
recently published advocated for the ban of all industrially created
trans fats by 2023, arguing that their removal could prevent up to
17 million deaths by 2040. Unfortunately, the consumption of trans
fats is still happening regularly, resulting in poor health and higher

risk of disease.
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The CDC has a specific goal in Health People 2030 to “Eliminate
health disparities, achieve health equity, and attain health literacy
to improve health and well-being of all” [20]. Given this goal and
the lack of research conducted around the Native American ado-
lescent population, the purpose of this study was to investigate the
intake of trans fats among Native American adolescents to help

provide potential answers for this ethnic group’s high obesity rate.

Research Methods
Sample subjects

The data referenced in this study was taken from Sherman Indi-
an High School, a Native American boarding school located in Riv-
erside, California. It opened as early as 1892 under the name of the
Perris Indian School, before it was relocated to Riverside in 1903.
This study was conducted by Harvard University and several oth-
er publications have utilized this information [11-13]. This study
used a random sampling method that drew from the population
offered by the school; students in grades 9 through 12, represent-
ing 43 tribes from across the U.S. The adolescent subjects selected
were between the ages of 14-18, and a total of 183 students were
interviewed. No other participants of varying ethnicities or schools
were utilized, limiting potential bias. The researchers received
ethical permission to conduct the study, and all data collectors par-
ticipated in a mandatory orientation session educating them on the
cultural aspects of the population, including studying the best ways
to collect the data from the subjects [11].

The data collected and used in this study is anthropometric in
nature to examine the prevalence of obesity and analyze how in-
take levels of trans fats correlates with their health. The anthro-
pometric data taken to determine the subject’s health included
height (m), weight (kg), waist circumference (cm), and skinfold
measurements (mm) which included the calf and triceps. Also cal-
culated were body mass index (BMI) values (kg/m?) and compared
to values from the Third National Health and Nutrition Examina-
tion Survey (NHNESIII). To obtain the dietary intake data, a semi-
quantitative food frequency method was used in the format of the
Harvard School of Public Health Adolescent Questionnaire (HSPH
YAQ). This questionnaire is 12 pages in length with 197 questions
and was created with a specific concentration on foods eaten by
this age group. There were preliminary focus groups whose goals
were to confirm that the foods used in the questionnaire were cul-
turally appropriate. Trained teams collected data over an 8-week
period in each of the four dormitories, measuring both macro and

micronutrients [11].

Citation: Shasha Zheng, et al. “Measuring Trans Fats in Native American Adolescents". Acta Scientific Nutritional Health 5.8 (2021): 66-71.



Measuring Trans Fats in Native American Adolescents

Statistical analysis

The data for this study was first converted through Harvard pro-
fessional software without artificial bias and was then analyzed by
California Baptist University using statistical software to calculate
the mean daily intakes of trans fats. The t-test was deemed appro-
priate for this study as t-tests allow for comparing group’s data sets
to find differences that are statistically significant. One-tailed t-
tests were used due to the data being continuous and numerical as
well as allowing each group mean to be compared to a single other
known mean, both means coming from a specific population. This
test was utilized to find statistical significance between means ex-
pressed as mean * SEM. The significance testing was set at p-value
< 0.05. The means were compared between various weight groups
according to BMI (underweight, normal, overweight, obese), as
well as between male and female populations and to the recom-
mended dietary allowance (RDA).

Results and Discussion
Males

This study analyzed the intake of total fats in Native American
adolescents age 14-18 as well as multiple categories of fats in-
cluding holistic fat intake, trans fats, saturated fats, trans-polyun-
saturated fats, polyunsaturated fats, trans-monounsaturated fats,
monounsaturated fats, and fats in relation to daily calorie intake.
Of the classes of fats examined, only results from trans-fats proved
to be statistically significant. The data from each sex was obtained
and the differences between each of the weight categories identi-
fied and recorded as a p value, < .05 showing significance. Among
male subjects age 14 - 18, tests showed that trans-fat intake lev-
els were more elevated in the at-risk weight classes (overweight,
obese). Figure 1 displays the trend of greater mean intakes of trans
fats in male adolescents in the higher weight classes, with the over-
weight category consuming the greatest amount. The tests showed
that there was great statistical significance (p < 0.05) found when
comparing a higher weight group to a lower one. Tests showed that
the difference between underweight (Mean = 0.54, SEM = 0.28, df
= 3, t-value = 2.35) and obese subjects (Mean = 1.67, SEM = 0.36,
df = 16, t-value = 1.74) was statistically significant (p = 0.01),
and underweight and overweight categories (Mean = 2.62, SEM
= 1.16, df = 6, t-value = 1.94) reflected similar results (p = 0.03).
Even between the lower two weight categories, underweight and
normal subjects (Mean = 1.36, SEM = 0.45, df = 18, t-value = 1.73),

the difference between these two groups was statistically signifi-
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cant (p = 0.05). The groups that were not statistically significant
when compared were overweight to obese (p = .08), underweight
to overweight (p = .07), and normal to obese (p =.13). These re-
sults indicate that between each of these different dyads of weight
classes, trans-fat intake makes a substantial difference. Notably,
the difference between two adjacent weight classes such as Nor-
mal and Underweight is still statistically significant, indicating that
increased trans-fat levels may be descriptive of the causal relation-
ship between progression in weight classes and the onset of clini-

cal obesity in male adolescents.

Females

Among females, though the mean intake of trans fat per gram
was higher in the overweight and obese categories as is displayed
in figure 2, the tests found there to be no significance between in-
take levels in weight category comparison. As there was only 1 sub-
ject in the underweight (Mean = 0.6, SEM = N/A, df = 0, t-value =
N/A) category for females, a T test was not applicable for compari-
sons to this category. For the other three comparisons, the results
are as follows: normal (Mean = 0.74, SEM = 0.36, df = 19, t-value =
1.72) to overweight (Mean = 0.1, SEM = .35, df = 13, t-value = 1.77)
(p = 0.16), over to obese (Mean = 0.84, SEM = 0.27, df = 22, t-value
=1.71) (p = 0.23), normal to obese (p = 0.31). While it is clear there
is a higher mean intake of trans fats in higher weight classes in fe-
males, the mean difference in the amounts is not great enough to

be of significance.

Intake of Trans Fats in Males
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Figure 1: Dietary intake of trans fat across weight groups among
male Native American adolescents. Bar indicates mean intake in

each weight class + SEM. *indicates a significant p-value < 0.05.
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Intake of Trans Fats in Females
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Figure 2: Dietary intake of trans fat across weight groups among
female Native American adolescents. Bar indicates mean intake in

each weight class + SEM.

Discussion

The results from this study clearly show that there is a statisti-
cally significant relationship of trans fats intake and a higher weight
category among Native American male adolescents. It is of some
note that trans fats intake doesn’t have as significant an effect on
female weight gain as it does males. A future study could be done
to examine the biological mechanisms that lead to this ostensible
trend. However, if the mean intake between each weight category
is compared male to female, the intake is greater among males in
every category, except in the underweight category (Figure 1 and
2). The American Heart Association recommends that less than 1%
of your total daily calories should come from trans fats, and ide-
ally wouldn’t be consumed at all [21]. Of the population group in
this study, only 14 out of 105 subjects didn’t consume trans fats at
all. Only one of those 14 being male. This shows a trend towards
higher intake of trans fats among males and could contribute to
the reason why only the male category showed a positive correla-
tion between grams of trans fat consumed and BMI. A future study
that would be helpful would be to collect randomized data on trans
fats intake levels across men and women from all ethnic groups in
the U.S. Would the results reflect the results from this study, with
men having a higher trans fats intake level? A study conducted in
2016 by Harvard University and Tufts University [22] associates
attempted to analyze trans fats intake and effects worldwide, but

noted it was difficult to do based on the lack of data among coun-
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tries, sex, and age groups. It is clear that this in an area where data
is inadequate, but vitally necessary. It would also be conducive to
recreate this study at a second Native American boarding school to

see if the trans fats intake trends are analogous or not.

Continuing in this line of thought is the data that shows signifi-
cantly higher rates of heart disease in men than women. Is it due to
reasons such as a larger intake of trans fats as this study notes, and
or other nutrients that are harmful for heart health? Or are there
other physiological differences that make males more susceptible
to heart disease than females? A recent study [23] on sexual dimor-
phism analyzed the epigenetic mechanisms that the intake of trans
fats had in males versus females. It showed that trans fats induced
more than twice as many cardiac differentially expressed genes
(DEGs) in males in comparison to females. It also downregulated
four times as many genes, many of which were connected to spe-
cific pathways that lead to hypertrophy, such as Gata4 and Mef2d.
This shows that trans fats have detrimental impacts to a person’s
health from weight gain to heart disease, specifically in males.
However, one study [24] conducted with the purpose to examine
the correlation between trans fats intake and opioid addiction
showed that early trans fats intake consumed in early life stages
may lead to a greater chance of opioid addiction, with females hav-
ing a greater disposition to this. It therefore appears that trans fats

do affect each gender uniquely, though it is clearly harmful for both.

Awareness of the harmful effects of trans fats among consumers
in the United States has grown in recent years. One study tracked
growth in consumer knowledge from 2006 to 2007. Over that one-
year period the percentage of consumers whose awareness grew
unaided went from 31% to 38% [25]. A study done by the American
Heart Association (AHA) [21] tracked trans-fat intake from 1980 -
2009 and saw the American’s consumption of trans fats dropped by
one third. PsycTESTS [26] have even created a questionnaire spe-
cifically for analysis of trans fats knowledge with 26 items assess-
ing a person’s understanding, dietary attitude, sociodemographic
characteristics, and frequency of consumption. Bleich S,, et al. [27]
examined the nutrient trends in restaurants from 2013 - 2018 and
noted that items on the menus have declined steadily in caloric lev-
els over the years, specifically declining in the amount of trans fats
and saturated fats per item. On May 14%, 2018, the World Health
Organization (WHO) called for the ban of all industrially created
trans fats by 2023, and the EU and U.S. rallied to this call. The U.S.

had already contributed to this cause by instigating a mandatory
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labeling of all items containing trans fats in 2003 [28]. However,
according to the WHO, only 14 countries have complete or partial
bans on trans fats [29]. There are many professionals that are call-
ing for there to be a specific time limit for the food industry in re-
gard to full elimination of trans fats [30]. It is also clear from stud-
ies like this one that consumption of trans fats is still happening

daily even in the U.S.

Alimitation of this study is that the data collected was singularly
quantitative. It would be of value to conduct a study with this same
population group dedicated to analyzing the subject’s knowledge
on the negative effects of consuming trans fats. Are the subjects ed-
ucated on the harmful effects of trans fats and continue to consume

them nevertheless, or is there a lack of knowledge on this subject?

Conclusion

This study set out to examine the trans fats intake levels among
the high-risk, little studied, population group of Native American
adolescents. The research showed that the daily intake of trans
fats is occurring in the Native American adolescent population
and could be having harmful effects in terms of BMI and increased
health risks, particularly in males. Continued education should
be given in schools on the harmful effects trans fats can have, and
future studies into the demographics most likely to consume it
should be conducted. Understanding the role of trans fat intake in
catalyzing the onset of obesity can be crucial in nutrition studies
and can be used as precautionary indicators of declining health.
Furthermore, continued efforts should be put forth to completely

eliminate trans fats in all manufactured foods.
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