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Abstract

African Americans, currently over-represented among low 
SES groups, have been found to be among the most at risk 
groups for obesity and type 2 diabetes. Phenotypic expres-
sion, such as obesity, result from the combined effect of ge-
netic inheritance and environmental influences. Environ-
mental dynamics interact with individuals on micro, meso 
and ecto levels (Bronfrenbrenner, 1989), are diverse and 
cultural (Vygotsky, 1993) and are learned by individuals 
through modeling and observation (Bandura, 1989). Envi-
ronmental factors such as parental influence and modeling, 
availability and accessibility of produce, sweetened drinks 
and fast foods, can contribute to or minimize the onset of 
obesity and type 2 diabetes. Consumption of fruits, veg-
etables and water has been shown to militate against the 
onset of obesity and type 2 diabetes. In the study ‘Genetic 
Bottlenecks Impacting Genes Governing Food Responses in 
African Americans’ the author considers the genetic and en-
vironmental responses to the onset of obesity and type 2 dia-
betes among African Americans. The author uses a cultur-
ally competent model for repeated traits *(P=µ+G+Ep+Et) 
to evaluate the genotype/phenotype of African Americans.  
This model incorporates the contribution of temporary and 
permanent cultural environmental factors of historical ori-
gin, related to food responses, predisposition, metabolism 
and ethnic adjusted mean values of physical assessment 
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provided the original work is properly cited. 

to examine if the environment/genotype variables are in-
formative towards the type 2 diabetes expression among 
African Americans, and to assess the validity of BMI as 
a predictor of adiposity and/or obesity prevalence among 
non-European populations.  The main goal was to evaluate 
the relationship between BMI, fat distribution/prediction, 
variation among phenotypes and assess their relationships 
to the obesity genotype and environmental influences affect-
ing metabolism and food choice. An independent study con-
firmed BMI to be an ineffective predictor of obesity in Afri-
can and African American populations. There was found to 
be different correlates and determinants of BMI and diabe-
tes in African and African Americans. Some aspects differed 
between American-born and African-born African Ameri-
cans. Barriers existed on the level of community affecting 
African Americans. Changing U.S. food environment ex-
posed African and African Americans to the obeseogenic 
effects of fast food, GMOs and growth hormones. Diabetes 
will continue to affect AA’s in response to historical pres-
sures of the past and additive pressures of subjugation pres-
sure and poverty.

Keywords: African, African-Americans, SES, type 2 diabetes, 
environment, modeling, observation, parental influence, pro-
duce consumption, affordability.
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Introduction

Man, is said to be a product of his/her environment. Similar-
ly, man is a product of his/her food environment. Environment, 
the stage upon which genes act, is a dynamic that influences 
the phenotype, and consequently the genotype of all individu-
als, in complex ways, encompassing temporary and permanent 
affects and playing out on macro and micro levels. This study 
unpacks the dynamics of environment towards a revelations 
of food preferences for an African and African American co-
hort, across 131 variables and 20 categories that included: food 
availability and affordability, SES, parental modeling, proxim-
ity, and BMI.

Studies have shown there to be a direct association with in-
come and food choice (Turrell et al., 2003). Healthy consump-
tion of fruits and vegetables, low or nonfat milk and whole 
grains is a privileged behavior (Gregson, 2009). Affordabil-
ity has been shown to present a barrier to fruit and vegetable 
consumption among low income households (Cassady et al., 
2007). In order to reach national dietary benchmarks, low 
income households would have to spend as much as 70% of 
their income on fruits and vegetables (Cassady et al., 2007). 
The higher cost of whole grains and lean meats causes poor 
families to make poor food choices that are affordable and un-
healthy (Jetter and Cassady, 2006). In general, low SES also 
causes high environmental stressors, increases cortisol levels in 
children and negatively impacts health and well-being  (Lupien 
et al., 2000).

Feeding restriction and food control is the same among class 
regardless of income. Studies show that shared family meals 
gives parents a good chance to impact nutrition, produce con-
sumption and prevent obesity causing factors like high fat/
sugar consumption and eating while watching T.V. (Utter et al., 
2008). Parents can model a positive food environment for their 
children. Parental consumption of milk and produce influences 
that of their children (Arcan, 2007). Good nutrition among Af-
rican American children can be influenced by observed eating 
habits of their parents (Tibbs et al., 2001). Observed produce 
consumption in parents and the child’s food preferences, influ-
ences the produce intake of the that child (Wardle et al., 2005); 
(Nanney, 2007). Produce availability at mealtimes influence 
consumption in adolescents (Arcan, 2007). Children raised in 
households with authoritative styles (highly strict and highly 
involved) showed the most favorable consumption of fruits 
and vegetables (Kremers et al., 2003). “Experiences such as 
eating fresh-picked fruits and vegetables while growing up or 
vegetable gardening as an adult may enhance vegetable con-
sumption among members of some ethnic groups” (Devine et 
al., 1999).”Households where produce consumption is encour-
aged and observed in parents impacts produce consumption in 
children favorably (Young, 2004).Homes with produce gardens 
have been shown to have increased produce availability (Nan-
ney, 2007). 

Parents can model a negative food environment in the home 
for their children that can set the stage for adult obesity. Fat 
intake in children is related to parental behaviors. Children who 
grow up in environments having parents who are high fat con-
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sumers are likely to model this behavior (Rossow, 1994).
Studies have shown that consumption of sweetened drinks 

from childhood to adulthood causes overweight in women 
(Nissinen et al., 2009). Parents have been shown to influence 
consumption of sweetened drinks in children (Van der Horst & 
et al., 2007). The choice to breast feed or not to breast feed can 
also set the stage for adult obesity. Breast feeding prevents obe-
sity in children. Lack of breast feeding among the poor leads to 
fat children (Martorell et al., 2001). And there are additive fac-
tors in childhood that will compound issues of future obesity. 
Fat cells formed in children during adolescence will stay the 
same during adulthood. A parent’s failure to control a child’s 
calories during the slow growth period leads to adult obesity 
(Spalding, 2008). 

The food preparation/consumption environment of the home 
can also be obesogenic. Consumption of fried foods and low 
consumption of vegetables have been associated with obesity 
(BMI) in African Americans (Weinrich et al., 2007). Fried 
foods and lack of vegetable consumption have been associated 
with obesity in studies involving Black men (Weinrich et al., 
2007).

Studies show that equidistance to agricultural products, like 
gardening, can positively influence fruit and vegetable con-
sumption (Devine et al., 1999). Among Black youth produce 
consumption is influenced more by convenience than home 
availability (Befort, 2006). But there exists a problematic reality 
to consumption. There are separate but unequal food environ-
ments for Black and White, wealthy and poor (Gregson, 2009). 
Grocery stores with adequate produce supply are often out of 
reach for disadvantaged African Americans (Zenk et al., 2005). 
Only canned and frozen vegetables are available in neighbor-
hoods that are all Black (Morland et al., 2007), thereby put-
ting Blacks at risk for BPA exposure and its adverse effects on 
health. Local grocery stores with inadequate supplies of healthy 
foods contribute to a nutritionally poor food environment with 
regards to consumption of whole grains and lean meats (Jetter 
and Cassady, 2006). No health clubs or grocery stores with pro-
duce sections cause more obese neighborhoods. It is a function 
of wealth and race (Black, 2008). 

Aside from parental/home influences, food preparation, 
availability, SES status and environmental estrogens that act 
upon the phenotype, proximity of fast food restaurants to resi-
dential areas increases the risk of community obesity. Equidis-
tance to fast food outlets can have a negative nutritional impact 
because fat consumption is influenced by fast food visits  (Be-
fort C, 2006).  Obesity, high fat, low produce consumption and 
poor health is associated with fast food consumption among 
African Americans (Satia et al., 2004).

Proximity of produce markets to residential areas compared 
to fast food vendors has been shown to be an obesogen, or an 
environmental factor, shown to have a direct relationship to 
obesity among local populations (Spence & et al., 2009). Struc-
tural inequality translates to local inequality of place and pov-
erty has an effect on BMI  (Gregson, 2009). 

The school environment can play a role in student food 
choice and potentially impact the home/parent environment. 
Targeting student self efficacy could improve fruit and vegeta-
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ble consumption (Young, 2004). In urban populations, educa-
tion and cultural upbringing can influence fruit and vegetable 
consumption (Devine et al., 1999).“Educators might focus on 
improving home fruit and vegetable availability, student self 
efficacy, as well as parent support and modeling. The level of 
availability might indicate where efforts should focus for en-
hancing parent behaviors (Young EM, 2004).”Educational 
programs promoting awareness of local produce sources and 
facilitating the development of garden programs may be a 
worthwhile investment (Nanney MS, 2007).”

On a macro level, the growth of fast food in our local and 
worldwide consumption environment is exacerbating obesity. 
Modernizing countries are experiencing obesity due to Ameri-
canized fast foods (Astrup A, 2008). There is a global varia-
tion of transfat levels among fast food chains (Stender & et al., 
2007). Abdominal obesity is related to transfat consumption of 
fast food (Astrup A, 2008). In general, large portion sizes, high 
trans fat levels and frequent consumption leads to obesity and 
related diseases worldwide (Stender et al., 2007).

On a micro level of ethnic-cultural environment, variation 
can be significant. There is cultural variation in obesity attribut-
able to environment. The change from walking to driving in so-
ciety has been shown to impact obesity in some ethnic groups. 
Increases in African American obesity, beginning in 1940 might 
be attributable to automobiles  (Komlos et al., 2009). 

The Food Preferences Survey 

The Food Preferences Survey is a tool that was designed to 
understand where food preferences came from. Are they indi-
vidual, learned, environmental or cultural? It also examined an 
individual’s relationship to food in their environment and if this 
relationship is a contributing factor to obesity or leanness? The 
questions, by design, provide insight into what kinds of foods 
are in the participant’s pantry, freezer, and refrigerator. How 
they prepare food and if they prepare foods like their parents 
did? The Survey looked at barriers to nutrition like affordabil-
ity, socio-economic status, and availability due to factors like 
proximity of grocery stores. Was the individual raised and/or do 
they currently reside in a food desert where grocery stores con-
taining fresh fruits vegetables and meats are more than 5 miles 
away? Overall 131 variables were included in questions asked 
that spanned across 20 categories of: affordability, availability, 
Body Mass Index, BPA (environmental estrogen) exposure, 
consumption, cultural influence, diabetes affected, education, 
exercise, food preferences, food preparation, gardening, geog-
raphy, meal planning, meals w/ family, obesity, obesity preven-
tion, parental facilitation, socio-economic status and time spent 
in the U.S.

The categories and variables represent a micro perspective 
that captures the actions of the actor. The Food Preferences Sur-
vey also pans out to include a macro perspective of the actor 
in their context of environment and challenges the observer to 
imagine how the particulars of environment could impact food 
choices and preferences? For instance, could rural, suburban 
or urban geography act upon food availability? Could the diets 
particular to tribe and culture impact consumption? What cul-

tural norms may have impacted the parents and the maternal 
and paternal grandparents that could have been passed down to 
participant?

Methods

Environment, according to Vtgoksky (Vygotsky, 1993) is 
diverse and cultural. The participants included 3 groups in two 
categories: African American and their West African reference 
population. The African participants represent those who had 
been in the U.S. for 10 yrs or more and 10 yrs or less. The 
study concluded with a diverse African population that in-
cluded a majority of West Africans. The greater Diaspora of 
African countries are reflected that capture West African cul-
tures not just where they traditionally reside but cultures and 
generations in migration. The Survey captures the geography 
of not just the participants but their parents and maternal and 
paternal grandparents. In all, 16 countries are represented that 
include: Zimbabwe, Ethiopia, Zambia, Nigeria, Togo, Eritrea, 
Ghana, the Republic of Congo, Trinidad, Benin,  Cote d Ivoire 
(Ivory Coast), Jamaica, Ireland, the European Union and the 
United States of America. The regions of West Africa, East Af-
rica and South Africa are represented as well as the U.S. South-
ern, Northern, Central, Midwest and Eastern regions and rural, 
suburban and urban lifestyles. 24 African tribes are represented 
that include: Shona, Edo, Oromo, Akan, Urhobo, Tigrinya, Twi, 
Benin, Afro-Trinidad, Luba, Ijaw, Ibo, Ashanti, Etuno, Amhara, 
Yoruba, Kuric, Efik, Ewe, Tchokossi, Dominican, Zamunda,  
Puerto Rican, Lakota, Cherokee and African American. Eigh-
teen languages were spoken among our participants and their 
parents in addition to English: Yoruba, Izon, Efik, Hausa, Edo, 
Benin, Ibo, Baoule/Agni, Ewe, Etuno, Urhobo, Benin, Oromo, 
Tigrinya, Amharic, Shona, French, Spanish and Patois.

Lineage. Self reported maternal and paternal lineage data 
was collected from participants  include:  age, tribe, birthplace 
and rural vs. city migratory origin. This data was used to es-
tablish participant’s admixture status. This study required par-
ticipants have both parents that are of African American, West 
African or Gullah origin.

Food Preferences. Participants were required to complete a 
survey that measures food preferences and produce availability 
and food preparation methods. Data was used to establish a po-
tential point of origin for food preferences.

Food Journal. Participants were also required to fill out a 
3 day journal recording food intake. Data was evaluated by a 
Registered Dietitian who will analyze the nutritive content of 
food intake. 

Results and Discussion

How The Responses Were Examined

The responses in this survey were examined in terms of 
all group and individual responses. For instance, if a question 
was  asked like: “Do you like meat?” If 67% of all participants 
asked says “yes” or “no”, this percentage is discussed here as 
“the response of all groups.” Next, the percentage of responses 



within each of the two groups of African or African American 
is discussed.  The African group represented a combination of 
Africans who have been in the U.S. 10 yrs or more and ten yrs 
or less. Of the 76 total participants, the African group consisted 
of 43 individuals and the African-American group consisted 
of 33 U.S. born Blacks of slave descent, who had never been 
to Africa. The percentages of each groups’ response were re-
sponses in reference to a part of the whole. For instance, all par-
ticipants might respond “yes” or “no” to a particular question. 
Using the above stated example, if 67% of all responses said 
this or that, the group responses looked at what percentage of 
that 67% was African or African-American. If 20% of the total 
group response was African and 47% was African-American, 
the group response asked of the 20% who responded this way, 
what percentage of the response of all Africans would that rep-
resent. Using our example, 20% of total group response by Af-
rican American could mean that 87% of everyone in that group 
comprised the response of “yes” or “no” to that particular ques-
tion. The responses of both groups were then compared in terms 
of similarities and differences between the two groups and this 
was discussed and placed in context of the larger question of if 
food preferences are shared within a group of the same origin 
like African and African Americans-though separated by geog-
raphy by hundreds of years?

The non-responses were not indicated where they occurred 
for the sake of simplicity.

Affordability

Fruit, vegetables and meat were affordable to Africans and 
African Americans. There were subgroups within each that 
couldn’t afford these items (Table 1). The indication here was, 
that if meat were free, these groups would over consume this 
product, therefore, the removal of cost as a barrier to meat con-
sumption may lead to overconsumption. Affordability of fruits 
and vegetables were correlated among Africans and African 
American groups and may pose a barrier to produce consump-
tion  (Nord, 2002; Alaimo, 2001). It is indicated that that afford-
ability of meat was not a barrier and did not put these groups at 
risk for poor food choice with regard to meat.

Availability

Both groups had fruit, vegetables and meat in their kitchen 
in some form. What was problematic was that African-Amer-
icans derived their fruits and vegetables from cans and then 
from frozen (Table 1). This indicated that the participants were 
from neighborhoods where fresh fruit and vegetables are only 
available in canned and frozen forms. This was confirmed by 
Principal Component Analysis that showed a highly significant 
interaction between “vegetables in the pantry awaiting meal 
preparation” and,” if there were vegetables in the freezer await-
ing meal preparation (P=<.0001).” There was a highly signifi-
cant positive correlation with “if there were fruit in the refriger-
ator” and “if there were vegetables in the freezer (P=<.0001).” 
The location of a grocery store within 2-5 miles of the partici-
pant was a highly significant interaction with, “if there were 

fruits in the refrigerator (P=<.0001).” There was an interaction 
between” raw meat in the refrigerator awaiting meal prepara-
tion” and, “if there was raw meat in the freezer awaiting meal 
preparation (P=<.0001).” There was a highly significant inter-
action between “if there were vegetables in the freezer” and “if 
there were vegetables in the pantry awaiting meal preparation 
(P=<.0001).” And,” if there was a fast food outlet where the 
participant lived’ and “how many times they ate there,” were 
also highly significant interactions (P=<.0001).These factors 
indicated that African Americans were under the effects of dis-
advantaged community  (Black, 2008; Zenk et al., 2005; More-
land, 2007; Gregson, 2009), the effects of BPA  (Poole, 2004; 
Hyoung et al., 2007) and spatial access to grocery stores or food 
deserts (Moreland, 2007; Zenk et al., 2005) and these barriers 
may have effects on the BMI of both groups (Spence et al., 
2009; Ruel et al., 2010).

BMI

1. BMI falsely assumed the presence of fat. It was assumed 
that the resultant values for mass in this population correlated 
with fat (Table 1). It did not (Kok et al., 2004; Leading Toxicol-
ogy Laboratories, 2015, 2017; Kennedy et al., 2009; Johnson, 
2019).
2. BMI cutoffs were not found to be accurate across ethnicity 
(Evans et., 2006; Mills et al., 2007; Kok et al., 2004). Accord-
ing to the BMI standard, 48% of both of these groups would 
be classified as overweight and obese, with African Americans 
comprising 41% of this category and Africans comprising even 
more at 45%. There was stern disagreement in the data that 
this population was 48% overweight and obese. When applied 
within the comparison of African Americans and their refer-
ence population-West Africans, in the within group compari-
son, showed their BMI value to be within normal range w/ 70% 
of body mass to be explained by fat free muscle composition-
which is in agreement with the cultural standard for Africans 
and African American somatotype of mesomorphy, having 
a large component of body mass comprised of muscle mass 
(Heath and Carter). Therefore the BMI standard could not be 
used accurately to assess adiposity among all cultural groups, 
only within groups (Satija, 2016; Wagner and Heyward, 2000; 
Smalley et al., 1990; Johnson, 2019). 

Statistics

Multiple Regression analysis using the fat free mass value 
of muscle weight in lbs as the dependent variable showed it to 
have a highly significant (P=<.0001) positive correlation with 
BMI. Muscle percentage had a highly significant (P=<.0001) 
positive correlation with BMI. The fat free mass value of bones, 
when used a dependent variable in Multiple Regression analy-
sis had a highly significant (P=<.0001) positive correlation with  
BMI (Table 2). 

Linear Regression analysis examining Bone Density (Db) 
as a variable against BMI found it to be a highly significant 
(P=<.0001) positive correlation. Linear Regression analysis 
examining the interaction between BMI and Fat resulted in a 
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highly significant (P=<.0001) positive correlation. 
A Multiple Regression analysis examining the same interac-

tion found it to be a significant positive correlation (P=.0060) 
(Kennedy et al., 2009; Smalley et al., 1990) (Table 2). 

Principle Component Analysis (PCA) of the interaction of 
height and weight revealed that weight accounted for 54% of 
the variation in BMI among Africans and African Americans 
(Table 1).

BPA

Africans and African Americans were found to be of a gen-
eration that grew up in the U.S. under plastics and microwav-
ing. Microwaving was a preferred method of cooking for Afri-
can Americans vs. Africans. African Americans were found to 
derive almost all of their vegetables and fruits from cans and 
they liked vegetables heated from cans. African Americans 
were found to be in the low income group below $25,000 where 
mean BPA concentrations were found to be the highest (Lang 
et al., 2008). Africans were found to be in a demographic age 
group between 18-25 yrs where mean BPA concentrations have 
been shown to be the highest (Lang et al., 2008). African Amer-
icans were found to be in the ethnic demographic group having 
the highest mean concentrations present in urine samples (Lang 
et al., 2008). Additionally, because African Americans weren’t 
breast fed as their African components were, they were found to 
have likely derived further exposure to BPA from plastic baby 
bottles as babies and formula (Union, 1999; Cao, 2008; New-
bold et al., 2007) and may have been at risk of  underdevelop-
ment of their metabolic systems as babies (Janssen S. in Kotz, 
2008). Therefore, African Americans were found to be at great 
risk for the effects of BPA which include obesity (Takeuchi et 
al., 2004; Lang et al., 2008) adverse effects in the brain, im-
mune system and reproductive system (vom Saal and Hughes, 
2005); heart disease (Newbold et al., 2007) ; increased dispo-
sition towards breast cancer, infertility and reproductive mal-
function (Brotons, et al., 1995), adverse effects on cell function 
(Welshons et al., 2006); ovarian cyst disease in women (vom 
Saal, 2005) advanced sexual maturation (Howdeshell et al., 
1999) and diabetes, per standard deviation of exposure (Lang 
et al., 2008).

Consumption

Beverages

With respect to beverages, Africans and African Americans 
were neutral in their preferences for milk and they deviated 
from their parent’s preference for whole milk by preferring low 
fat milk; they both liked sweet tea, soda, Koolaid and water. 
Sweetened drinks were a part of the nutritional belief system of 
both African and African American parents and they facilitated 
consumption to their children accordingly. Africans liked the 
sweetened drinks more than their African American counter-
parts. 

Female Africans and African Americans were found to be at 
risk for energy overweight in adulthood due to their exposure of 

consumption of sweetened drinks from childhood  (Nissinen et 
al., 2009), with the risk among the African group to be greater. 
Both Africans and African Americans were found to be at risk 
for obesity and type 2 diabetes, due to exposure of high fructose 
corn syrup (HCFS) in soda (Goran et al., 2012). Both African 
and African American parents were found to possess poor nutri-
tional beliefs with regards to feeding their children sweetened 
drinks (Anderson and Blackburn, 2008). Africans were found 
to be at risk for transition away from traditional diets towards 
Westernized eating habits and obesity and obesity related dis-
eases, due to their consumption of sweetened drinks (Astrup, 
2008).

Fast Food

Both groups liked to eat fast food and attributed their love 
of fast food to themselves. African Americans were more like-
ly though to have exposure to fast foods in the region where 
they grew up and lived than Africans.  The parents of African 
Americans raised them eating fast foods, while the parents of 
Africans raised their children on home cooked meals. More Af-
rican American parents ate fast foods in front of their children, 
thereby modeling fat consumption, than African parents. 

Both Africans and African Americans were at risk of fat 
consumption from fast food outlets (Befort, 2006); abdominal 
obesity due to trans fat consumption from fast foods  (Astrup, 
2008;  Weinrich et al., 2007) and poor health from fast food 
consumption (Satia et al., 2004). African Americans were found 
to be at risk for the effects of disadvantaged community due to 
promixity and access to fast foods in their community, mak-
ing their neighborhoods obesogenic, or an environmental fac-
tor shown to have a direct relationship to obesity among local 
populations (Spence et al., 2009). Africans were found to be at 
risk for transition away from traditional diets towards Western-
ized eating habits and obesity and obesity related diseases, due 
to their consumption of fast foods (Astrup, 2008).

Because their parents raised them eating fast foods, this was 
found to be in the nutritional belief system of African American 
parents (Anderson and Blackburn, 2008); African Americans  
were found to be at risk for acquisition of fat cells in child-
hood due to exposure of fast food; not being raised in calorie 
controlled environments in childhood and therefore gaining 
permanent fat cells in adulthood that contribute to the obese 
phenotype (Spalding, 2008).  African Americans were found to 
be at risk for modeling high fat consumption before their chil-
dren because their parents modeled this behavior toward them 
(Rossow, 1994).

Fish, Fruit, Meat and Poultry

Both groups liked to eat fish, fruit and meat. They both 
liked their vegetables steamed and had parents who modeled 
facilitated consumption of vegetables to them during dinner 
and lunch time. More African American parents facilitated veg-
etable consumption during dinner to their children than African 
and more African facilitated consumption of vegetables to their 
children during lunchtime than African American. Only African 
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FP Survey Category Tables Principal Component Analysis 
Significant Interactions
Variables Significance / Variation promotion

1. Affordability

22freefruit 
10vegprice

<.0001
.50593

2. Availability

8vegpantry
6vegfreeze

<.0001
.64378

18fruitfridge
6vegfreeze

<.0001
.43281

61grcwhere
18fruitfridge

<.0001
.45626

39rmtfrdg
38rmtfrz

<.0001
.43543

6vegfreeze
8vegpantry

<.0001
.64378

18fruitfridge
6vegfreeze

<.0001
.43281

18fruitfridge
61grcwhere

<.0001
.45626

76bffregetx
76ffreg

<.0001
.53297

3.Cultural

89ht
70rorurb

<.0001
.50465

62awtrl1eat_M
62awtrl1eat_C

<.0001
.455776

62awtrl1eat_F
62awtrl1eat_M

<.0001
.68400

69regbrn
tribe

<.0001
.51477

4. Geography

Cntry, Regbrn, tribe
(all values for ptribe, 
m,f,mg,mgf,pgm,pgflines)

<.0001

5. Obesity

92owc
90owself

<.0001
.49914

92owc
91nwt

<.0001
-0.45198

90owself
91nwt

<.0001
-0.77344

90owself
fat_p

<.0001
.43528

91nwt
fat

<.-0001
.46351

91nwt
age

<.0001
-0.43424

fat_p
BMI

<.0001
.68101

fat_p
89wt

<.0001
.64505

BMI
89wt

<.0001
.84076

6. Parental Preferences

64pvegeat
67parmlk

<.0001
.46009

66pareatfrt
64parvegeat

<.0001
.66855

66pareatfrt
67parmlk

<.0001
.49054

7.SES

82PSES
84PARED

<.0001
.46025

8.Time in the U.S.

88wt
4CFat

<.0001
.64505

91nwt
90owself

<.0001
-0.77344

91nwt
4CFat

<.0001
-0.46351

90owself
4CFat

<.0001
.43528

4CBones
88wt

<.0001
.73468

FP Survey Category Tables Principal Component Analysis 
Significant Interactions
Variables Significance / Variation promotion



667

A
tla

s J
ou

rn
al

 o
f B

io
lo

gy
 - 

IS
SN

 2
15

8-
91

51
. P

ub
lis

he
d 

B
y 

A
tla

s P
ub

lis
hi

ng
, L

P 
(w

w
w.

at
la

s-
pu

bl
is

hi
ng

.o
rg

)

Americans preferred vegetables heated from a can, while their 
African counterparts were raised to and consumed vegetables 
from the garden. Both groups liked vegetables, ate on the run, 
liked sugar and ate while watching television.

African American preference for fried foods can put them at 
risk for obesity (Weinrich et al., 2007) and male prostate can-
cer development via the consumption of grilled red meat (Tang 
et al., 2007). Both Africans and especially African Americans 
were found to be susceptible to colon cancer, due to their heavy 
red meat consumption and preferences for well-done meat in 
particular, due to the tendency of overcooked red meat releasing 
enzymes that metabolizes carcinogens (Cotterchio et al., 2008). 
African American women may benefit from protection against 
colon cancer due to consumption of poultry (Tang et al., 2007; 
Cotterchio et al., 2008); Giovanni et al., 1994; Sharma, 2007). 
Africans were found to be at risk of obesity and related diseases 
due to their tendency to like their poultry and fish fried. Both 
African and African Americans were found to have parents 
who influenced vegetable consumption positively and influ-
enced good nutrition in them (Nanney, 2007; Tibbs et al., 2001; 
Young, 2004; Anderson et al., 2009; Anderson and Blackburn, 
2008; Kremers et al., 2003) that could result in their future con-
sumption (Arcan, 2007). Both Africans and African Americans 
were found to be at risk for obesity and poor nutrition because 
they liked to eat on the run (Utter, 2008). Both Africans and Af-
rican Americans were found to be at risk of obesity due to sugar 
consumption (Goran et al., 2012; Nissinen et al., 2009). Both 

Africans and African Americans were found to be at risk of fat 
consumption influenced by television viewing (Befort, 2006). 
African Americans were found to be at risk for exposure to the 
obesogenic environmental estrogen Bisphenol A (BPA) due to 
their consumption of fruits and vegetables from cans (Brotons 
et al., 1995). African parents were found to facilitate the cul-
tural upbringing of eating produce from the garden that may 
influence consumption in their children for garden produce in 
adulthood (Devine, 1999). African and African American par-
ents were found to provide home cook meals, African parents 
did this more frequently than African Americans (Anderson and 
Blackburn, 2008).

Cultural Influences

African Americans were from Midwest and Africans were 
from West Africa. No parents in either group  grew up or cur-
rently lived on a farm. African parents were from an urban set-
ting, African American parents were from a rural setting. Par-
ticipants in both groups were from urban settings. [The African 
American participants were primarily from the Midwest. This 
region has the distinction of being the bread basket to the world 
and though they are from Chicago, this metropolis is surrounded 
by a rural setting (Illinois is a prairie biome), therefore the par-
ticipants responded “rural setting” vs. “urban”]. With regards to 
diets Africans had more of a tendency to be food restricted than 
African Americans, from pork. Principal Component Analysis 

Table 2. FP Survey Significant Questions Multiple Regression (BF%).

FP Survey Significant Questions Multiple Regression
Dependent Variable =Body Fat %

[Code] / Questions Secondary 
Variables

P/F 
Value

1. [brorbtl]
Were You Breast or Bottle Fed?

N/A <.0001

2. [2friedfs]
Do you eat fried foods?

N/A <.0001

3. [2a2x] 
How often (do you eat fried foods?

N/A <.0001

4. [63fsitdown]
Were you raised having family sit down meals?

N/A <.0001

5. [92owc]
If you describe yourself as overweight, were you 
overweight as a child?

N/A <.0001

6. [26sodalike]
Do you like soda?

Weight
<.0001

<.0001

7. [26asodaxwk]
If so, how often do you consume soda per week?

Weight
<.0001

<.0001

8. [13tveat]
Do you eat while watching t.v.

Weight
<.0001

<.0001

9. [yrs]
How long have you been in the U.S.

Weight
<.0001

<.0001

10. [24waterdrink]
Do you drink water regularly?

Weight
<.0001

<.0001

11. [1ahowmswts]
Do you eat sweets more than 5 times a week?

N/A .02804

12. [57rsetgff]
Were you raised eating fast foods?

Group #1
<.0001

.0092
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(PCA) correlated the eight of participants with the fact of  “if 
they were from rural or an urban setting (P=<.0001);” the “re-
ligious restriction of the consumption of meat” with “religious 
restriction of chicken (P=<.0001);” “religious restriction of the 
consumption of fish” was correlated with the “religious restric-
tion of the consumption of meat (P=<.0001);” and the “region 
born” had a highly significant interaction with the “tribe” of 
participants (P=<.0001) (Table 1).

Diabetes Affected

Principle Component Analysis examined the relationship 
between responses to the questions of “if type 2 diabetes ran 
in the participants families” and “if the participants themselves 
reported a diagnosis of type 2 diabetes.” The diagnosis of type 2 
diabetes among participants accounted for 52% of the variation 
of the Diabetes, Affected category (Table 1).

The majority of the participants did not report a diagnosis 
of type 2 diabetes, however there were two participants who 
did, both were African American. One was from the Caribbean 
West Indies and having a very remarkable family history with 
the disease (i.e. amputations, blindness) on her maternal side. 
The other was the oldest female in the study (48yrs old) who 
reported adult onset type 2 diabetes.

A regional pattern of fat distribution used to predict risk for 
onset of type 2 diabetes was ascertained from physiology data. 
9% of African Americans were in the at-risk category. All other 
participants were in normal range 1.0 for men and .8 for women 
and therefore not in the at-risk category for type 2 diabetes.

Education 

Africans had more graduate school experience than the Afri-
can American students in the study because more graduate stu-
dents responded to participate among the African groups. More 
undergraduates responded among African Americans (Table 
1). Both African and African American parents had some col-
lege, African parents had more exposure to college than Afri-
can American parents did. In Principle Component Analysis, 
parents’ education drove the education of the participants. The 
education of the parents accounted for 51% of the variation of 
the education category. Also the parents’ education was found 
to be a highly significant driver of parents’ income (P=<.0001) 
in the category of socio-economic status. African American 
parents therefore may be at risk for chronic stress increases in 
cortisol levels and BMI among populations without a college 
degree (Daniel et al., 2006).

Exercise 

Both Africans and African Americans were exercising for at 
least 1.5 hours a day. Africans were more likely to ride bikes 
and walk to school or work than African Americans. African 
Americans were more likely to drive to school or work than 
Africans. African Americans were from neighborhoods (Mid-
west, Chicago) where structural violence was an issue, an effect 
that results in residents of bad neighborhoods not being able to 

exercise (walking) outdoors (Lillioja et al., 1988). There was 
also an effect of poverty of place and disadvantaged commu-
nity acting upon African American neighborhoods, where there 
are no health clubs access to fresh produce and where fast food 
outlets are plenteous (Spence et al., 2009; Black, 2008; Greg-
son, 2009; Ruel et al., 2010). African Americans were getting 
30 minutes of exercise, they just were walking to other places 
besides school or work.  “Walking vs. driving” and “driving to 
school or work” were found to be highly significant negative 
interactions in Principle Component Analysis .Physical activity 
may be able to help both groups diminish any additive effects, 
if they exist, of BMI heritability and waist circumference (Mus-
telin et al., 2009).

Food Preferences

Both African and African Americans admitted to being self-
motivated fast food consumers from outlets like McDonalds and 
Red Lobster. Both groups consumed steamed vegetables, fruit, 
water and low fat milk, deviating from their parental preference 
for whole milk.

African and African Americans had a common taste prefer-
ence for chicken. When African Americans were asked to list 
“what their favorite foods were,” what they didn’t list was a 
strong preference for cultural soul food staples like collard 
greens and sweet potato pie. This could represent an equistance 
from cultural preferences in foods, either attributable to the fact 
the parents of the African American participants aren’t prepar-
ing foods like their parents did, or the fact that the taste prefer-
ences of African American youth are becoming less cultural and 
more assimilationist. 

Both Africans and African Americans were found to be at 
risk for poor health associated with fast food consumption (Sa-
tia, 2004). The parents of both groups modeled good nutritional 
influence before them with regards to milk consumption (Ar-
can, 2007). African Americans may be reflecting the modeling 
of their parents’ poor behavior of high fat consumption though 
their consumption of fast food (Rossow, 1994). Africans may 
be demonstrating transition away from traditional diets towards 
Westernized eating habits and may be putting themselves at 
risk for obesity and obesity related diseases due to consump-
tion of Americanized fast food (Astrup, 2008). Both groups 
may reflect the modeling of positive nutritional influences of 
facilitated consumption of fruit, vegetables and milk from their 
parents (Young, 2004). Both groups were participating in privi-
leged behavior with regards to their preferences for low fat milk 
(Gregson, 2009).

Food Preparation

African and African Americans were cooking their own 
meals and were cooking like their parents. The preferences 
among African Americans to prepare their foods fried most of-
ten may reflect negative nutritional influences of their parents in 
the home (Rossow, 1994). 

Although the African participants may have had more posi-
tive nutritional modeling from their parents, they were not pre-
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serving these parents’ cooking methods at a faster rate than Af-
rican Americans, thereby opening the possibly of the gain of 
poorer and unhealthy habits (Satia, 2004). The fact that both 
groups like to try new recipes, may facilitate the acquisition of 
new preferences, independent of parental cultural methods that 
may not be unhealthier (Larson, 2006).

African Americans liked fried meats more than Africans but 
Africans liked frying their chicken more than African Ameri-
cans, who preferred baking it. In cooking their foods African 
Americans preferred to first use the frying pan, then the micro-
wave; for their meat. They  preferred frying primarily and then 
grilling, and chose to bake their chicken. Africans preferred to 
grill and then slow cook their meats and to use baking and mi-
crowaving to prepare the food in general and a rice cooker. It 
was problematic that both groups used the microwave to pre-
pare their foods because this exposes each to plastics and heat 
and the possibility of exposure to BPA and its effects (vom Saal, 
2005). Both groups on average took at least an hour to prepare 
their meals. 

Therefore, in preparing their own meals both African and 
African Americans were participating in better diet quality 
(Larson, 2006). The preferences for fried foods among African 
Americans could lead to obesity in Black men (Weinrich et al., 
2007).

Gardening

Neither group gardened.

Geography

This research study did not assume that cultures were static. 
A person born in one place may not have been raised in another. 
Among Africans participants who could have been of West Af-
rican heritage, they could have moved within the continent of 
Africa, the same is true for African Americans within the U.S. 
Principle Component Analysis of the category of Geography 
correlates placement of “tribes” with “region” and “country 
(P=<.0001).”

The main country of influence among African participants 
was Nigeria with regional birthplaces in West and South Af-
rica. The main tribes represented in the study were Yoruba and 
Shona. African Americans were more staticly influenced by the 
USA with regional birthplaces of the Midwest and South. Both 
groups were born in urban settings.

African mothers were from Nigeria, Zimbabwe and Ethio-
pia and represented the East and South African regions and the 
Shona and Yoruba tribes. African American mothers were from 
the Midwest, USA. African fathers were born in Nigeria, Etho-
pia, Zimbabwe and Ghana, represented the West, South and 
East regions and the Yoruba and Shona Tribe. African Ameri-
can fathers were born in the Midwest and Southern USA. Both 
African and African American parents were from urban regions 
(even though African American parents listed rural as “region 
of exposure,” they are from the Midwest which is an entirely 
rural setting even for residents of Chicago. Neither African nor 
African American parents were exposed to farms.

Maternal African grandmothers were born in Nigeria, rep-
resented the West and South African regions and were of the 
Yoruba and Shona tribes. African American grandmothers were 
from Midwestern and Southern USA. Maternal African grand-
fathers were born in Nigeria, Ethiopia, Zimbabwe and Ghana, 
represented the West, South and East African regions and were 
of the Yoruba, Shona and Ewe tribes. African American grand-
fathers were from the USA.

Paternal African grandmothers were from Nigeria, repre-
sented the West, South and East African regions and were of 
the Shona and Yoruba tribes. Paternal African grandfathers were 
from Nigeria, Zimbabwe and Ethiopia, represented the West, 
East and South African regions and were of the Yoruba, Shona 
and Akan tribes. African American paternal grandmothers were 
from Southern and Midwestern USA. Paternal African Ameri-
can grandfathers were from USA representing the Southern and 
the Midwestern regions.

 
Height

Africans were slightly taller and leaner than their African 
American counterparts. This may be attributable to geographic 
location of origin in proximity to the equator that influences 
taller leaner phenotypes due to warm climate.

Meal Planning

Both Africans and African American groups like to grocery 
shop, took the time to plan meals, liked to try new recipes and 
make grocery lists. Africans had a stronger tendency to try new 
recipes and plan meals than African Americans and this may 
explain why this group is not preparing meals like their par-
ents at a faster rate than African Americans. Meal planning has 
the potential to improve self-efficacy among both groups and 
have a favorable impact on consumption and better diet quality 
(Young, 2004; Larson, 2006). 

Obesity

Obesity encompasses four categories: heritability, cultural 
consumption, future prevalence and a combination of the three. 
18% of African Americans compared to 10% of African parents 
were reported to be overweight, therefore the heritability com-
ponent of BMI  (Ludwig et al., 2001) isn’t strongly supported 
in the data. But the nutritional beliefs of both African and Af-
rican American parents to feed their children sweetened drinks 
in childhood, could have had implications on control of calorie 
consumption during the slow growth period prior to adoles-
cence, this combined with the obeseogenic side effect of sugar 
(Nissinen et al., 2009) could have contributed to the presence of 
fat cell formation in adults today (Spence & et al., 2009). And 
the fact that both groups were heavy consumers of meat, soda, 
Koolaid, liked sweets and fast foods; could result in a future ten-
dency towards obesity (Ludwig et al., 2001; Goran et al., 2012; 
Astrup, 2008; Satia, 2004; Befort, 2006). Additionally, in Afri-
can Americans the tendency of their parents to model fast food 
consumption, the lessened tendency towards sit down meals and 
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the fact that their parents did not breast fed them in consider-
able numbers, eliminating obesity prevention benefits of breast 
feeding, and exposure to the endocrine disruptor BPA through 
plastic baby bottles, infant formula, plastics, microwaving and 
consumption of fruits and vegetables through cans-could put 
them more at risk than Africans of obesity (Rossow, 1994; An-
derson and Blackburn, 2008; Martorell et al., 2001; vom Saal, 
2005).

Though the majority of both groups did not self report as 
overweight, there were responses that were given that could 
set the stage for overweight. In Multiple Regression Analy-
sis “whether the participant were breast or bottle-fed”; “ate 
fried foods”;the “frequency of fried food consumption;”” the 
tendency to have family sit down meals”; ‘whether one was 
raised eating fried foods;” “were overweight as a child;” “liked 
soda” and “how often they drank it;” “whether participants 
ate while watching television”; “time spent in the U.S.;” and 
“whether or not they drank water”-were all highly significant 
to fat percentage (P=<.0001). Whether participants “described 
themselves as overweight” and “time spent in the U.S.” were 
highly significant interactions in Principal Component Analysis 
(P=<.0001). “Overweight in childhood” and “self description 
of overweight” or “normal weight”; “self description of over-
weight” and “body fat percentage;” “normal weight” descrip-
tion and “body fat percentage;” “normal weight” description 
and “age;” “BMI” and “body fat percentage”; “self description 
of  overweight;” and “body fat percentage” and “weight” were 
all highly correlated interaction in Principle Component Analy-
sis (P=<.0001) (Table 1).

Parental Preferences

The contribution of parental preferences was both positive 
and negative. The parents of both groups modeled and facilitat-
ed consumption of fruit, vegetables and milk in the home (Nan-
ney, 2007; Tibbs, 2001; Young, 2004; Arcan, 2007). Principle 
Component Analysis  (Table 1) confirmed that parents were 
“eating vegetables” and “drinking milk;” parents “eating fruit” 
and “eating vegetables” and parents “eating fruit” and “drinking 
milk”-were all highly significant interactions (P=<.0001). The 
tendency to impact good nutrition at mealtimes and the practice 
of family sit down meals was stronger in Africans than African 
Americans (Utter, 2008). Yet, both parents held the consump-
tion of sweetened drinks in their nutritional belief system and 
fed this to their children thereby putting them at risk for adult 
obesity (Anderson et al., 2009; Anderson and Blackburn, 2008; 
Ludwig et al., 2001). And African American parents modeled 
fast food consumption to their children, increasing their likeli-
hood for high fat consumption in adulthood (Rossow, 1994).

SES

The “socio-economic status of the parents or SES,” was cor-
related with their “education” in Principle Component Anaylsis 
(P=<.0001) (Table 1). African parents were slightly more af-
fluent than African American and had more college exposure. 
African American parents were more at risk for chronic stress 

increases to cortisol levels and BMI among populations w/o a 
college degree (Daniel et al., 2006) and poor food choice due to 
income (Turrell, 2003).

Time in the US

“Time spent in the U.S.” was highly correlated with “body 
fat percentage” and “weight” in Multiple Regression Analysis 
(P=<.0001) (Table 2). The longer participants stayed in the U.S. 
the more likely their tendency to increase body fat percentage. 
Time spent in the U.S. for Africans varied between 4 months 
and 33 yrs. African Americans were in the U.S. all their lives 
and had a higher tendency to be affected by increase in body 
fat percentage than Africans, yet both groups are in this risk 
category.

Conclusions

Fruit, vegetables and meat were generally affordable and 
available to all groups. There were subgroups within each that 
couldn’t afford these items (Table 1). The indication here was 
that if meat were free, these groups would over consume this 
product, therefore the removal of cost as a barrier to meat con-
sumption may lead to overconsumption. Both groups had fruit, 
vegetables and meat in their kitchen in some form. However, 
African Americans derived their fruits and vegetables from 
cans and frozen, which presents another factor of food exposure 
to an undesirable chemical in preservatives, such as BPA.

Africans and African Americans were found to be of a gen-
eration that grew up in the U.S. under plastics and microwav-
ing. Microwaving was a preferred method of cooking for Af-
rican Americans vs. Africans.  African Americans were found 
to derive almost all of their vegetables and fruits from cans 
and they liked vegetables heated from cans. Both groups fell 
within income groups with high mean BPA concentrations ac-
cording to Lang et al. (2008). Exposure to Bisphenol A (BPA) 
from plastic baby bottles as babies from formula (Consumers 
Union, 1995; Cao, 2008; Newbold, 2007) and may have been at 
risk of underdevelopment of their metabolic systems as babies 
(Janssen S. in Kotz, 2008). Therefore, African Americans were 
found to be at great risk for the effects of BPA.

The study revealed that “cultural influences” played an im-
portant role in food preferences (Tables 1 and 2).  
Both groups liked to eat fast food and attributed their love of 
fast food to themselves. African Americans were more likely 
though to have exposure to fast foods in their childhood than 
Africans.  The parents of African Americans raised them eating 
fast foods, while the parents of Africans raised their children on 
home cooked meals. Thus, all groups were at risk of fat con-
sumption from fast food outlets, in agreement with earlier stud-
ies (Befort, 2006). With respect to beverages, Africans and Af-
rican Americans were neutral in their preferences for milk and 
they deviated from their parents’ preference for whole milk by 
preferring low fat milk; they both liked sweet tea, soda, Koolaid 
and water. Sweetened drinks were a part of the nutritional belief 
system of both African and African American parents and they 
facilitated consumption to their children accordingly. Physical 



671

A
tla

s J
ou

rn
al

 o
f B

io
lo

gy
 - 

IS
SN

 2
15

8-
91

51
. P

ub
lis

he
d 

B
y 

A
tla

s P
ub

lis
hi

ng
, L

P 
(w

w
w.

at
la

s-
pu

bl
is

hi
ng

.o
rg

)
activity may be able to help both groups diminish any additive 
effects, if they exist, of BMI heritability and waist circumfer-
ence (Mustein, 2009). This study showed that both Africans and 
African Americans were exercising for at least 1.5 hours a day. 
Africans tended to ride bikes and walk to school or work than 
African Americans (Tables 1 and 2).
Both Africans and African Americans were found to be at risk 
for obesity and type 2 diabetes due to exposure of high fructose 
corn syrup (HCFS) in soda (Goran et al., 2012). Examination of 
the relationship between responses to the questions of “ if type 
2 diabetes ran in the participants’ family” and ”if the partici-
pants themselves reported a diagnosis of type 2 diabetes?” The 
diagnosis of “type 2 diabetes” among participants accounted 
for 52% of the variation of the diabetes, affected category. The 
majority of the participants did not report a diagnosis of “type 
2 diabetes.” A regional pattern of fat distribution used to predict 
risk for onset of type 2 diabetes was ascertained from physiol-
ogy data (Johnson, 2019). 9% of African Americans were in the 
at-risk category. All other participants were in normal range 1.0 
for men and .8 for women, and therefore not in the at-risk cate-
gory for type 2 diabetes. Obesity encompassed four categories: 
heritability, cultural consumption, future prevalence and a com-
bination of the three. More African Americans were reported to 
be overweight than Africans. Therefore, the heritability compo-
nent of BMI (Ludwig, 2001) was not supported in the data. 

• There are different correlates and determinants of BMI 
and diabetes in African Americans than European Ameri-
cansSome aspects differ between American-born and 
African-born African Americans

• There exists barriers on the level of community affecting 
African Americans.

• The food environment in the U.S. has changed from 
agrarian to convenience to fast foods and now GMOs. 
Our food supply is toxic and the public is unprotected 
from the effects of GMOs and growth hormones

• Diabetes will continue to effect AA’s in response to his-
torical pressures of the past and additive pressures of sub-
jugation pressure and poverty.

Note: Proximity to produce does not necessarily impact con-
sumption of produce in populations where healthier food con-
sumption like produce and water are not a part of their nu-
tritional beliefs or has been a part of parental modeling. The 
success of efforts to increase consumption of healthier foods 
may benefit from a protocol of facilitated consumption, like 
food preparation guidance and creative campaigns that encour-
age consumption; foods being made affordable and convenient 
to nutritionally poor groups.
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