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ABSTRACT

While the consumption of a market-based diet is increasing, subsistence food still forms a part of caloric intake for
Northwest Arctic Borough of Alaska residents. The purpose of this study was to assess the influence of consumption
of a market-based diet compared to a subsistence diet on the body mass index (BMI) of the people living in this region.
For this, 82 adult participants were recruited, and their weight and height were measured to calculate the Body Mass
Index (BMI). The participants were asked to complete a questionnaire that included questions about their family back-
ground, lifestyle, physical fitness and dietary patterns. Linear regression models were used to examine BMI's associ-
ation with variables of diet and physical activity, followed by correlational analysis between BMI and these variables.
No significant correlation was identified between BMI and how often people ate a subsistence-based diet. A strong
positive correlation was found between BMI and how often people eat food prepared in a restaurant or ate fast food
and junk food. A strong negative correlation was found between BMI and frequency of exercise by the participants.
Physical activity and consumption of a western diet rather than a subsistence diet are more significant determinants
of BMI among Northwest Arctic Borough of Alaska residents. These results can be used as a baseline for further
studies linking diet and health outcomes among this region's residents.

Introduction

For the people living in rural Alaska, a diet obtained through subsistence activity is increasingly being replaced by a
typical western diet containing processed meat, rich in sugars, fat, and salt (1). There is also a decrease in physical
activity due to an increased reliance on motorized transportation over the decades (2). These factors have caused an
increase in the rates of being overweight and obese among the residents of the arctic region (3). A report from the
World Health Organization (WHO) concluded that overweight and obesity represented a growing threat to popula-
tions' health across the globe (4). It is well known that being overweight or obese contributes substantially to the
burden of chronic health conditions like cardiovascular diseases and type II diabetes (5). As such, obesity may be
causing an increase in the risk of developing such diseases and contributing to public health problems in the region.

Due to the lack of roads in rural Alaska, transporting cost is high, making food items costly to purchase (6).
Additionally, there is still a cultural reliance on traditional subsistence activities to obtain sources of food. Therefore,
subsistence derived food sources form a higher proportion of caloric intake among rural Alaskan (7). Subsistence
activity derived foods are generally considered healthier than marked purchased food (1, 8). Traditional foods of the
arctic people contain more nutrients, less carbohydrate and fat and more protein than store-bought food (9, 10). Despite
this, the consumption of a so-called "western diet" is increasing rapidly (7, 9, 11). People of Northwest Arctic Alaska
consume market bought foods during their visits out of the region and in their home communities. All these factors
can increase the rates of obesity among the residents of this region, similar to that seen in other areas around the Arctic
(12, 13). This raises the question of an association between individuals' weight status with the type of diet they con-
sume. The purpose of this study is two-fold. Firstly, it is intended to find the prevalence of obesity among Northwest
Arctic Borough residents. Secondly, it is designed to identify the correlation between subsistence dietary intake versus
market bought western diet and BMI among Northwest Arctic Borough residents.
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Methods and Materials

Study population: For this study, 82 participants were included. All study participants were the residents of the North-
west Arctic Borough of Alaska for the past year and did not leave the borough for more than two months at a stretch
during this time. The determination of sample size was based on the Northwest Arctic Borough (~8000) and a confi-
dence level of 95%. Participation in the study was voluntary. Enrollment was open to all persons between the ages of
19 and 89 years, able to give informed consent, not pregnant and able to stand on their feet. Signed informed consent
was obtained from each participant before their involvement in the study. The study protocols were reviewed and
approved by the Institutional Review Board (IRB) of the University of Alaska Fairbanks.

Data Collection: The study participants completed a self and interviewer-administered questionnaire, which
had questions on physical fitness and diet. The questionnaire included both fixed multiple-choice and open-ended
questions. The accuracy of responses depended on the memory and perceptions of the participants to the questionnaire.
This was followed by taking the body measurements of height and weight of participants to calculate their BMI.
Weight was measured using digital weight scales (Taylor Precision Products, Oak Brook, IL). Height was measured
using a mechanical stadiometer (Detco, Webb City, MO). Weight measurements were taken in light clothing without
shoes. Height was measured in centimeters and converted to meters (m), whereas weight was measured and recorded
in kilograms (kg). BMI was calculated as weight (kg) divided by height squared (m)>.

Statistical analysis: The participants' responses to the fixed and multiple-choice questions in the questionnaire
were coded numerically for statistical analysis. The Linear regression was used to test the association between the
BMI of the participants and the variables of diet and physical activity individually. The diet variables included servings
of subsistence food consumed during each meal, frequency of eating subsistence food, frequency of eating food from
a restaurant, and frequency of eating fast food and junk food. The variables of physical activity included were fre-
quency of exercise and the participants' perceived current physical fitness. All the analyses were carried out using
GraphPad Prism 6.00 software (GraphPad, San Diego, CA). The relationship between BMI and a variable was deemed
to be significant at p<0.05. The result of the linear regression analysis is indicated by r? value (coefficient of determi-
nation) and indicated as 1%, F value (F), degrees of freedom (numerator, denominator; in parentheses separated by a
comma next to F), and significance level (p). e.g. [r>=0.00, F(0,00)=0.00, p<0.05]. All the values such as age and BMI
are expressed as mean +/- standard deviation. Differences between these values were measured using a two-tailed
unpaired #-test. The weight status is reported as the number of participants and percentages (%).

Results

Age and BMI of study participants:

Of the 82 individuals who participated in the study, 43 were male and 39 were female. The study participants were
asked to report their race and ethnicity voluntarily. Of the 82 study participants, 57 individuals reported that they were
Alaska native descendants or had mixed racial backgrounds. 17 participants reported their race as Caucasian while the
remaining 8 belonged to other races, including Hispanics / Latinos and Asians.

The mean age of all the participants in the study was 38.3 +/- 15.0 years. The female participants had a mean
age of 42.2 +/- 15.5 years, while males who participated in the study had a mean age of 34.8 +/- 14.0 years. There we
no significant difference between the ages of men and women who participated in the study (»p>0.05). The mean BMI
of all the participants was 28.6 +/- 6.53 kg/m?* The female participants had a mean BMI of 29.6 +/- 7.35 kg/m?,
whereas males who participated in the study had a mean BMI of 27.6 +/- 5.6 kg/m>. There was no significant difference
between the measured BMI of men and women participants (p>0.05).

The BMI of all the participants was divided into 4 categories as normal weight (BMI — 18.5 to 24.9), overweight (BMI
— 25 t0 29.9), obese (BMI — 30 to 39.9) and severely obese (BMI > 40). Out of the 82 individuals included in the
study, 6 (7.3%) were identified as severely obese (BMI > 40 kg/m?). A further 23 (28%) individuals were obese (BMI
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- 30 to 39.9 kg/m?). 24 (29.3%) individuals were overweight (BMI - 25 to 29.9 kg/m?), while only 29 (35.4%) of
individuals has a normal weight (BMI - 18.5 to 24.9 kg/m?) with none being underweight (BMI < 18.5 kg/m?) (Figure.
1).

Severely Obese (BMI > 40)
Obese (BMI - 30 to 39.9)
Overweight (BMI - 25 to 29.9)

Normal (BMI - 18.5 to 24.9)

012345678 91011121314151617181920212223242526 27282930
# of Individuals

Figure 1: BMI distribution of the study participants, which reflects their weight status.

Relationship between BMI, diet and physical activity:

The summary of the results is presented in Table .1, where the significance values (p) and the coefficient of determi-
nation (r?) values are derived from the linear regression analysis. A higher r* value obtained through this analysis
indicates a more significant influence of the variable on BMI. The effect of the age of the participants on BMI was
analyzed first. Age did not influence the BMI of the participants. While BMI showed a small increase with participants'
age, this relation was not significant (p>0.05).

Table 1: Relationship between different variables and the BMI of study participants identified through linear regres-

- Variables Significance (p) Coefficient of determination (r?)
Age 0.17 0.022
Frequency of eating subsistence food 0.94 0.000069

Servings of subsistence food eaten in one meal 0.60 0.0034
Frequency of eating food from a restaurant <0.0001 0.31
Frequency of eating fast food/junk food 0.0001 0.17
Frequency of exercising <0.0001 0.42
Perceived present physical fitness <0.0001 0.22
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Participants were asked to report how often (frequency) they ate subsistence food and the number of servings (quan-

tity) of subsistence food they consumed during each meal. Neither the quantity nor frequency of consumption of

subsistence food reported by the participants had any significant effect on BMI (p>0.05) (Figure. 2).
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Figure 2: The relationship between BMI and consumption of subsistence food among the study participants. A. Rela-
tionship between BMI and frequency of eating subsistence food [r?=0.000069, F(1,80)=0.005591, p=0.94]. B. Rela-
tionship between BMI and quantity of subsistence food consumed during one meal [r*=0.003429, F(1,80)= 0.2752,

p=0.60].

The questionnaire also asked the participants to report how often they eat food prepared in a restaurant. Individuals

who consumed restaurant-prepared food generally had a higher BMI (Figure. 3. A). There was a direct and significant
correlation between how often individuals eat food from a restaurant and BMI [r?=0.31, F(1,80)=36.5, p<.0001]. Sim-
ilarly, individuals who reported eating fast food and junk food more often had a higher BMI (Figure. 3. B). The
frequency of eating fast food and junk food was positively correlated to the BMI [r*=0.17, F(1,80)=16.8, p=0.0001].
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Figure 3: The relationship between BMI and consumption of market bought food among the study participants. A.
Relationship between BMI and frequency of eating food prepared in a restaurant [r>=0.31, F(1,80)=36.5, p<.0001]. B.
Relationship between BMI and frequency of eating fast food as well as junk food [r*=0.17, F(1,80)=16.8, p=.0001].

The questionnaire included two crucial questions on physical activity. The first question asked the study participants
to report their present physical fitness level as they perceived it to be. They were to choose from a number on a scale
of 1 to 10, where a choice 1 corresponded to worst and 10 corresponded to the best perceived physical fitness. The
other question asked to report the number of times each week participants indulged in physical activity for 20 minutes
or more, including working out in a gymnasium, jogging, running and walking. A strong relationship was identified
between participant's perceived present fitness levels and BMI (Figure. 4. A). Higher the BMI worse was the reported
feeling of current fitness [r?=0.22, F(1,80)=22.6, p<.0001]. Similarly, a strong relationship was identified between
BMI and how often a participant exercised (Figure. 4. B). The more a participant indulged in physical activity lesser
was their BMI [r*=0.42, F(1,80)=58.9, p<.0001].
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Figure 4: The Relationship between BMI and physical activity among the study participants. Data was analyzed by
linear regression followed by correlation analysis. A. Relationship between BMI and perceived current physical fitness
[r?=0.22, F(1,80)=22.6, p<.0001]. B. Correlation between BMI and frequency of exercising among the participants
[r>=0.42, F(1,80)=58.9, p<.0001].

Discussion:

Recent census data of 2010 indicates that the population of Northwest Arctic Borough of Alaska was 7,523; therefore,
82 individuals represent a sample size of about 1.08% of the borough population (14). The sample of the population
included in this study was reflective of the demographic structure of the Northwest Arctic Borough (14). Results show
no significant difference between and BMI of men and women included in the study. While men had a slightly higher
BMI than women, the difference was not significant. This is reflective of the weight status observed by WHO world-
wide (15). The distribution of BMI, which reflects weight status, was similar to a study that reported adults' body
weight status in the United States in the year 1997-98 (16).

The results of linear regression were obtained by comparing BMI with the study participants' coded responses
to the questionnaire. The responses were based on the perception and memory of participants about the questions they
were asked. Therefore, this could influence the results that were obtained. This study's principal focuses was to eval-
uate the influence of consumption of a market-based diet compared to a subsistence diet on the body mass index of
the people living in the Northwest Arctic Borough of Alaska. Therefore the question on dietary patterns and food
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choices of the participants formed the crux of the questionnaire. For this study, subsistence food was defined as meat,
fish, seal, birds, fruits, berries, roots, greens and vegetables that have not been purchased commercially from a grocery
store (17). The study questionnaire asked the participants to report the quantity and frequency of subsistence food
consumption, neither of which had any effect on BMI. A previous study has reported that people of the Northwest
Arctic who consumed more subsistence protein more often than the residents of the Chukotka region of Russia were
heavier (18). While subsistence food is generally considered healthier, it is possible to be overweight or obese with
higher subsistence food consumption.

Food prepared in a restaurant and fast food and junk food was considered as market bought western food in
this study, all of which were positively correlated to the BMI. This is not surprising because food prepared in a res-
taurant; junk food like chips and cookies are all linked to higher BMI (19, 20). Fast food and junk food are energy-
dense; however, they offer very few nutrients that the body needs (21). Apart from diet, the strongest correlation in
this study was identified between physical activity and BMI. Generally, participants who indulged in more exercise
had a lower BMI. This has been consistently observed by many other studies for a long time (22, 23). Physical activity
combined with avoiding fast food/junk food and food from a restaurant is correlated to lower BMI among Northwest
Arctic Alaska residents.

Conclusion:

As seen from the results of this study, where the influence of different diets was compared, physical activity and
consumption of western diet rather than a subsistence diet are bigger determinants of BMI in Northwest Arctic Alaska
residents. These results can be used as a baseline for further studies linking diet and health outcomes among the
region's residents. Studies like these can be used to devise better public policy regarding food sold in the market across
the region. Promote healthy eating and regular exercise will improve the health outcomes among residents of this
region.
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