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Introduction

As the world’s population becomes more urbanized and Western lifestyles spread
to all areas of the globe, diseases of modernization are becoming increasingly common.
Obesity, diabetes, high blood pressure, and other conditions associated with modern
lifestyles are becoming increasingly prevalent among populations that lived a traditional
lifestyle until recently. Some of these populations are widely recognized being more
susceptible to conditions of modernization than European populations (Lieberman, 2003).
Arctic Inuit are currently in the process of modernization (Pollex, 2004). The purpose of
this paper isto investigate the prevalence of obesity and obesity-related health conditions
among Inuit, in terms of adaptation, dietary patterns, and genetics. Thiswill be
accomplished through areview of the literature.

Global Trendsin obesity and obesity-related conditions
Globally people are migrating to cities at an increasing rate, nations are becoming

more industrialized, and their populations are becoming more sedentary. Accompanying
these shifts are increasing rates of obesity. (Zimmet and Thomas, 2003) Currently more
than more than one billion individuals are obese (Lieberman, 2003). The trend toward
obesity has been observed in many countries around the world. The World Headlth
Organization reports that the percentages of overweight mal e adults between the ages of
45-59 are at 60% in Europe, 62 % in North America, and 50 % in Latin America
(Lieberman, 2003).

Obesity is associated with increased risk of numerous health problems, such as
diabetes, which has been associated with obesity in over 80% of newly diagnosed cases

(Lieberman, 2003). Diabetes mellitusis the term used to describe various metabolic



diseases involving hyperglycemia, a condition of elevated blood sugar. This becomes a
chronic condition when the normal secretion of insulin from the pancreas is disrupted, or
when not enough insulin is available to act in the muscles and fatty tissue (Lieberman,
2003).

Diabetes is associated with awider range of associated risk factors called the
metabolic syndrome, or insulin resistance syndrome (Zimmet and Thomas, 2003). There
is not complete agreement on what constitutes the metabolic syndrome. Risk factors
commonly included in the definition of the metabolic syndrome include impaired glucose
tolerance (IGT), central obesity, dyslipidaemia, type 2 diabetes, hypertension, elevated
triglycerides, and reduced levels of HDL cholesterol (Zimmet and Thomas, 2003).

Modernizing populations

Although rates of obesity are increasing around the world, populations are not
equally affected by thistrend. The health risks associated with obesity are elevated in
some populations, many of which live in developing countries (Lieberman, 2003). Also
at an increased risk are some ethnic groups living within developed countries, such as
African Americans, Hispanics, and American Indians (Lieberman, 2003).

Many scientists have attributed the rise in obesity and diabetes as being aresult a
modernization. Modernization has been defined as a “nutritional transition” to a diet that
isrich in sugar, refined foods, and saturated fat, and containing little fiber, accompanied
by a sedentary lifestyle (Lieberman, 2003).

High carbohydrate diets have been significantly correlated with the incidence of
hyperinsulinemia, due to raised levels of insulin in the blood and increased concentration

of triglycerides. Theingestion of fats affectsinsulin secretion and how insulin actsin



skeletal muscles. The introduction of new fats to the diet changes membrane response to
insulin and glucose metabolism (Lieberman, 2003).
“Thrifty” gene model

The differential impact of obesity on the health of populations has led to the
hypothesis that genetic factors contribute toward insulin resistance and diabetes
(Jorgensen, 2003). In the past there may have been a selective advantage gained by
individuals with insulin resistance and accumulation, an idea known as the “thrifty”” gene
hypothesis (Jorgensen, 2003). According to one version of the “thrifty” gene hypothesis,
certain populations were historically under selection pressure to maximize energy due to
cyclical periods of feast, famine, and energetic balance (Bindon and Baker, 1997). In this
model, hyperinsulinemiais the result of the increased efficiency of energy usein
individuals with the “thrifty” gene (Bindon and Baker, 1997).

Beta cellsin the pancreas secrete insulin, which transports glucose into cells.
Elevated insulin levels over a prolonged period of time may improve the metabolic
efficiency of individuals with the “thrifty” genotype by increasing the production of
glycogen. The effect is pronounced in the peripheral muscle cells which are responsible
for most of the excretion of glucose from the blood (Bindon and Baker, 1997).

Increased levels of insulin lead to the excessive production of fat in two ways.
First, increased insulin levels break down triglycerides in the blood and store the
materials asfat. Second, insulin suppresses the enzyme lipase, keeping it from breaking

down triglycerides stored as fat (Bindon and Baker, 1997).



Unfavorable outcomes from this genotype, such as diabetes and obesity,
historically would have been prevented by occasional famine, and by exercise, which

reduces insulin secretion (Bindon and Baker, 1997).
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Figure 1 contrasts the effects of living in atraditional society with livingin a
modernized society for an individual with the “thrifty” genotype. Anindividual livingin
atraditional society would face periodic food shortages, and would be required to
perform at least moderate amounts of physical activity. Anindividual possessing the
“thrifty”” genotype would have increased sensitivity to insulin which would improve his
or her metabolic efficiency through hyperinsulinemia, making the individual more likely
to survive and reproduce. Anindividua living in amodernized society where food is
abundant and less physical activity isrequired, who had the “thrifty”” genotype, would
accumulate excess weight and suffer from insulin resistance. In this case,

hyperinsulinemiawould lead to obesity and diabetes. Bindon and Baker do not suggest



that obesity causes diabetes, but rather that they are both caused by increased efficiency
of metabolic processes (1997).

Another version of the “thrifty” genotype has been applied to Indigenous peoples
of North Americawho traditionally subsisted on a diet that wasrich in protein and fat but
contained scarce carbohydrate. This model suggests that for New World populations,
natural selection may have favored metabolic efficiency for gluconeogenesis, production
of glucose from fat and protein rather than carbohydrate (Lieberman, 2003; Merriam-
Webster, 2002).

Different models for the “thrifty”” gene hypothesis attempt to explain the
prevaence of the metabolic syndrome in specific populations (Bindon and Baker, 1997).

LMNA Mutation

Another explanation for obesity among certain popul ations was proposed after the
discovery of the LMNA mutation. A mutation found in LMNA was recently shown to be
implicated in FPLD, adisease causing insulin resistance and diabetes (Hegele et al,
2001).

A single nucleotide polymorphism (SNP) was also discovered in relation to
LMNA. This SNP causes achangefrom Cto T at nt 1908 in exon 10 of LMNA. This
atersthe third base of codon 566. Research on the Oji-Cree Indians of Canada has
associated this mutation with obesity (Hegele et al, 2001).

Traditional diet and historical trends among Inuit

In Greenland, people began migrating to cities and eating a modernized diet in the

1950’s (Jorgensen et al, 2003). Canadian Inuit ate nothing but traditional foods until

stores opened in the early 20" century. Rates of obesity in Inuit throughout Canada and



Alaskadid not begin increasing until the 1960°s (Bjerregaard et al, 2002a). Rates of
metabolic disorders and other diseases of modernization have been slow to develop. A
1966 study of Inuit in Greenland that tested 4,249 individuals for diabetes found only
three incidences. Studies prior to the 1980’s indicated that Inuit had lower rates of
diabetes than Western populations such as the Danish. Between 1950 and 1974 only one
case of diabetes was reported in the district of Upernavik (Jorgensen et a, 2002).

Current trends in Inuit nutrition

Inuit still eat many traditional foods. They retain cultural knowledge about 129
species of animals and 42 species of plants (Kuhnlein et al, 2004). Between 10-36 % of
calories of Canadian Inuit now come from traditiona foods. (Kuhnlein et al, 2004).
Kuhnlein et a found the most frequently consumed foods were moose, caribou, fish, and
seal (Kuhnlein et a, 2004). It was also found that Inuit had increased nutrition on the
days traditional foods were eaten.

On the days when traditional foods were eaten, individuals increased their overall
intake of energy, gaining a mean of 8577+ 149 kJ on days when traditional foods were
eaten, compared to mean of 7456 £196 on days when traditional foods were not eaten.
On days when traditional food was eaten, more energy came from protein than on days
when traditional food was not eaten. Conversely, asignificantly greater percentage of
calories came from carbohydrate, fat, and sucrose on days when traditional food was not
eaten (Khunlein et al, 2004).

Micronutrient intake was also improved on days people ate traditional food. Days
when traditional food was eaten included moreiron at 37.4 mg +1.1 compared to 15.0+

1.4 for days when traditional food was not eaten. More Vitamin E was obtained on days



when traditional foods were eaten, with amean of 5.4 + .2 mg compared to 3.1+.3 on
days when traditional food was not eaten. Intake of Vitamin B-6 was increased on days
when traditional food was eaten, with amean of 4.0 + 0.1 mg compared to 1.4 + 0.1 mg
on days when traditional food was not eaten (Kuhnlein et al, 2004). In contrast, sodium
was higher on days when traditional food was not eaten, with a mean of 2199 +£73 on
days when traditional food was eaten and a mean of 2436+ 95 on days when traditional
food was not eaten (Kuhnlein et a, 2004). The overal improvement in nutrition on days
when traditional food is eaten is underscored by the small percentage of total energy

made up of traditional foods (Kuhnlein et al, 2004).
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Figure 2 depicts data comparing days when traditional food was eaten to days
when traditional food was not eaten for three populations (Kuhnlein et al, 2004).

Inuit in Greenland



Inuit make up 90% of Greenland’s population. Most Greenlanders are currently
urban, with 80% living in towns and cities. The remainder of the population is divided
between 60 small villages that number no more than 500 people. People make their
living through subsistence hunting and fishing, commercial fishing, and working in the
fish processing industry. Of families who make their living through subsistence hunting
and fishing, 71 % aso include afamily member who works for wages. Greenland also
receives Danish subsidies (Pars et a, 2004).

The shift away from subsistence living began in the 1950’s, and Greenland has
been undergoing the process of modernization since then. Urban areas show increased
modernization of lifestyle compared to the villages (Jorgensen et al, 2002).

The map in Figure 3 shows the location of Nuuk, Qasigiannguit and Uummanng,
where Bjerregaard et a collected their datain Greenland.

Inuit Migrantsin Denmark

Another population Bjerregaard et al focused on in this study was Inuit migrants
in Denmark. It isbelieved that 8000 Inuit migrants from Greenland live in Denmark.
Some are permanent residents, while others are there as students. They typically live a

Westernized lifestyle similar to that of the Danish (Bjerregaard et al, 2002a).



Figure4. Map of Greenland found in Bjerregaard et al Decreasing overweight 1504

The map in Figure 4 shows Greenland in relation to Canada.

It was found that the percentage of overweight men in Greenland was 35 %, and
the percentage of overweight women in Greenland was 33%, with overweight classified
asaBMI of 25-29.9. The percentage of obese men and women was 22 %, with obesity
classified asaBMI of greater than or equal to 30. The researchers found that 39% of
men migrants were overweight, and that 31 % of women migrants were overweight. 12
% of men migrants were obese, and 11% of women migrants were obese (Bjerregaard et
al, 2002a).

Trends were noted in terms of Westernization, which was determined by
proficiency in Danish, and location of current residence. The most Westernized
Greenlanders lived in Nuuk and were proficient in Danish. The least Westernized did not
speak Danish and who lived in asmall town or village. The remainder was classified as
intermediate. In Denmark 96% had lived in Denmark for at least three years, and were

not classified into groups (Bjerregaard et a, 2002a).



The women who were at an intermediate level of modernization had a higher BMI
than the least and most modernized Inuit with intermediate women having a mean BMI
of 26.4, compared to amean of 26.2 for the least Westernized and 25.5 for the most
Westernized (Bjerregaard et a, 2002a). Migrant women had alower BMI than any group
of women Greenlanders at 25.1. Because of this, the researchers suggest that thereisa
raised prevalence of obesity in early stages of Westernization, but that in later stagesit is
reduced (Bjerregaard et al, 2002a). Among men, Westernization did not significantly

increase BMI (Bjerregaard et al, 2002a).
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Figureb. Bjerregaard decreasing overweight
Figure 5 shows waist and hip circumferences of four groups of Inuit,
Greenlanders who are |east Westernized, Greenlanders who are Westernized to an
intermediate degree, Greenlanders who are the most Westernized, and Inuit migrantsin
Denmark. Although waist and hip circumferences for women are shown to differ based
on level of modernization, waist and hip circumferences for men do not show much

variation (Bjerregaard et al, 20024).
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Socioeconomic differences were associated with different rates of obesity among
men and women. Obesity was most prevalent among men with a high socioeconomic
status. Obesity rates for women were highest in those with alow socioeconomic status.
The authors noted that the pattern observed in Greenlandic women frequently occursin
developed countries, and the pattern observed in Greenlandic men frequently occursin
developing countries (Bjerregaard et al, 2002a).

The authors concluded that significant increases in obesity had not occurred along
with modernization (Bjerregaard et a, 20023).

Alaska Inuit

Research by Risica et a focused on BMI and the obesity rate of four Inuit villages
in Alaska representing three groups of Inuit. These groups are the Inupiag who live along
the northern and northwestern coast, the Y upik in the southwest, and the Siberian Y upik
who live on St. Lawrence Island (Risicaet al, 2000). Figure 6 displays the state of
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Figure 6. The State of Alaska
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The groups vary in terms of the traditional foods they eat. Reindeer meat is
commonly eaten by the Inupiag. The Central Y upik frequently eat salmon, and the
Siberian Yupik eat whale meat and blubber. All three groups eat seal, walrus, wild
greens, and berries (Risicaet a, 2000).

The average BMI of Alaskan Inuit exceeded the American average (Risicaet d
2000). The average BMI for Alaskan Inuit women was 27.2, while the American average
was 26.2. The average BMI for Inuit men was 26.2, which was the same for the national
average for men. 32.8 % of Alaskan Inuit women had aBMI greater than 30 (Risicaet d
2000). Of Alaskan Inuit women, 27.9 % were classified as overweight at with aBM|
between 25 and 30. 15.6 % of men were classified as obese, and 36.2 % were classified
asoverweight (Risicaet al, 2000).

Inuit and CVD

Nunavik Inuit of Quebec were studied in relation to two other populations of
Quebec, the James Bay Cree and non-Native Quebeccers in terms of cardiovascular risk.
More people in Quebec die of a cardiovascular disease (CV D) than from any other cause.
Risk factors for CVD include obesity, diabetes, high blood pressure, elevated plasma
lipids and lipoproteins, high intakes of saturated fats and trans-fats, low levels of HDL
cholesterol and high triacylglycerol. High intake of n-3 polyunsaturated fatty acids
(PUFA), especially eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) is
thought to reduce risk of CVD. High levels of PUFA have been associated with diets
richin fish (Dewailly et al, 2003).

Research on ischemic heart disease (IHD) mortality rates in Quebec between

1992-1996 showed that Inuit had alow risk of mortality from IHD, at arate of 66.3 per
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100,000. Thisisalower rate than for Cree and the overall population of Quebec, which

were 92.8 and 140.2, respectively (Dewallly et a, 2003).
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Figure 6 shows health information about Quebeccers, the James Bay Cree, and

Inuit of Nunavik.

Inuit were found to have amean LDL cholesterol 3.2 mmol/L, whichis

intermediate between the Cree mean of 3.1 mmol/L and the Quebec mean of 3.3 mmol/L.

Inuit had the highest levels of HDL cholesterol, with amean of 1.5 mmol/L compared to

means of 1.3 for the other two groups. Triglycerides were lowest among Inuit, with a

mean of 1.2 mmol/L compared to means of 1.4 mmol/L for the Cree, and 1.6 mmol/L for

Quebeccers. Inuit had the lowest systolic blood pressure, with a mean of 116.4,

compared to amean of 124.9 among the Cree and 122.6 among Quebeccers. They also
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had the lowest diastolic blood pressure, with a mean of 75.5 compared to a mean of 77.2
among the Cree and a mean of 76.1 among Quebeccers. The low mean blood pressure
among Inuit issurprising in light of their high rates of smoking. 64.7% of Inuit of
Nunavik smoke, compared to 36 % of James Bay Cree, and 29.1% of Quebeccers. Inuit
formed the intermediate category for waist girth, with amean of 88 cm compared to
101.4 cm among the Cree and 83.7 among Quebecers. They had a BMI of 27.3
compared to the mean Cree BMI of 30.9 and the Quebec mean BMI of 25 (Dewailly et
al, 2003).

It was also found that Inuit had the highest mean intake of fish, at 131 g compared
to 60 g for Cree and 13 g for Quebecers. Inuit also had the highest blood concentrations
of EPA +DHA. The researchers demonstrated that HDL cholesterol increased with
EPA+DHA (Dewailly et a, 2003).

Inuit had the highest concentrations of n-3 fatty acids, which was expected due to
the large quantities of fish and marine mammals that they eat. Quebecers eat fewer fish,
and the commercial fish that Quebecers commonly eat are less fatty than the wild fish
Inuit eat. Cree, whose traditional food is freshwater fish and land mammals, had
intermediate concentrations of n-3 fatty acids (Dewally et al, 2003).

Based on this data, it appears that Inuit have considerable protection from CVD,
probably due to their heavy reliance on fish as afood source.

Inuit and high blood pressure

Research has shown that when people living atraditiona lifestyle migrate to

urban areas, they frequently undergo arise in blood pressure between 5-10 mm Hg

(Bjerregaard et a 2002b).
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Research comparing Inuit in Greenland with Inuit migrantsin Demark found that
Inuit in Greenland had a lower mean blood pressure, at 117/72 than Inuit migrants, who
had a mean blood pressure of 126/81. Differences were observed between Greenlanders
in terms of education, which isamarker for modernization. Men Greenlanders with eight
years of school or less had a mean systolic blood pressure of 115 compared to a mean
systolic blood pressure of 132 among migrants with the same level of education. Men
Greenlanders who finished high school had a mean systolic blood pressure of 127, while
the mean systolic blood pressure of men migrants with the same level of education was
130 (Bjerregaard et a, 2002b).

Blood pressure increased with BM1 and non-smoking for both groups. Men
Greenlanders with aBMI between 25 and 29.9 had a mean systolic blood pressure of
118, while Greenlanders with aBM | of 30 or greater had a mean systolic blood pressure
of 126. Men migrants with aBM|I between125-129.9 had a mean systolic blood pressure
of 130, compared to those with aBMI of 130 or greater, who had a mean systolic blood
pressure of 142. Men Greenlanders who had never smoked had a mean systolic blood
pressure of 127, compared to 117 for those who smoke fifteen or more cigarettes a day.
Men migrants who had never smoked had a mean systolic blood pressure of 136
compared to a mean systolic blood pressure of 130 for those who smoked fifteen or more
cigarettes aday (Bjerregaard et a, 2002b).

Inuit migrants were thinner than Inuit of Greenland, with 57% having a BMI of
24.9 or less, compared to a47% of Greenlanders. Inuit migrants had alower incidence of
obesity, with 10% having a BM|1 of 30 or above, compared to 19 % of Greenlanders.

Migrants also had a higher blood pressure in all categories shown. In most studies of
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migrants to urban areas, both blood pressure and BMI increase, and increasing BM | was
thought to contribute toward increased blood pressure (Bjerregaard et al, 2002b).

This study supports the idea that blood pressure increases with modernization
among Inuit.

Inuit and diabetes

Jorgenesen et al examined the incidence of diabetes and IGT among Greenland
Inuit, and focused on risk factors for glucose intolerance (2002). They found that 21.9 %
of Greenlandersin the study had glucose intolerance, and 10.8% men, and 8.8 % women
had diabetes, adjusted for age. Of those who were found to have diabetes, 61 % had not
been previously diagnosed (Jorgensen et al, 2002).

Sedentary individuals were more likely to have diabetes, 10.5 % compared to 6.8
% who were very physically active and had diabetes. Sedentary individuals who were
physically inactive were more likely to have IGT, at 24.7 % compared to 7.8 % who were
physically very active (Jorgensen et al, 2002).

Anincrease in diabetesis believed to be predicted by the ratio between IGT and
diabetesin apopulation. The high rates of IGT found in Greenlandic towns suggest that
the prevalence of diabetes may increase in the future (Jorgensen et al, 2002).

Comparison between Inuit and the Danish

Jorgensen et a compared a sample of Greenland Inuit to a sample from a genera
population in Denmark (Jorgensen et al, 2002).

Inuit women had a higher average BMI, of 26.8 compared to the 25.9, the average
BMI of Danish women. Inuit women’s average waist to hip ratio was also higher, at .89,

compared to .80, the average for Danish women. Inuit women’s waist circumference was
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87.9 cm, compared to the Danish average of 7.8. Both men and women of Greenland had
higher rates of obesity then their Danish counterparts. In Greenland, the percentage of
obese men was 18.4, compared to 17.7, the average for Danish men. Of Greenland
women, 24.9 % were obese compared to 17.8 % of Danish women (Jorgensen et al,
2002).

Inuit had higher levels of HDL cholesterol, with a mean of 1.60 mmol/l for
Greenland women, compared to amean of 1.55 mmol/l for Danish women. Men had a
mean HDL cholesterol of 1.6 compared to a mean of 1.3 for Danish men. Inuit had lower
levels of triglycerides. Greenland men had amean of 1.1 mmol/l compared to the Danish
mean of 1.6 mmol/l. Greenland women had triglyceride levels at amean of 1.1 mmol/I,
compared to the 1.2, the mean for Danish women. Inuit also had lower blood pressure.
The percentage of Greenland men with high blood pressure was 11.4 %compared to
32.2% for Danish men. The percentage of Greenland women with high blood pressure
was 9.5 %, compared to 22.8 % of Danish women (Jorgensen et a,2002).

Comparisons between Inuit and Cree-Ojibwa Indians

Research has shown that American Indians are at high risk for the metabolic
syndrome, and are frequently found to have rates of obesity, high blood pressure, and
diabetes (Young et al, 2002).

A study of Canadians found that Canadian Inuit had aBMI of 26.3, compared to a
BMI of 27.7 for Cree-Ojibwa lndians. Inuit had a mean waist circumference of 87.2
compared to amean waist circumference of 97 for Indians. Indians had a higher mean

weight than Inuit, at 166.2 compared to 158.7(Y oung et al, 2002).
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In addition to exceeding Inuit on traits of obesity, Indians had increased incidence
of other indications of the metabolic syndrome. Indians had a higher mean systolic blood
pressure of 130.6 compared to 119.1 for Inuit. Diastolic blood pressure was aso higher
for Indians, with amean of 79.8, compared to amean of 75.2 for Inuit. Indians had
higher mean levels of triglycerides, at 1.66 compared to 1.07 for Inuit. Indians also had
lower HDL cholesterol, with amean of 1.28 mmol/l compared to 1.45 mmol/l (Y oung et
a, 2002).

Applications of the “thrifty” genotype model

Some researchers have asserted that the Inuit do not seem to have a “thrifty”
genotype. Studies of Inuit from the late eighties and early nineties demonstrated that
Inuit had a lower risk of the metabolic syndrome than “Caucasian” populations (Risica et
al, 2002). Although the Inuit community they studied had higher overall rates of obesity
and diabetes than the Danish sample they were compared with, Jorgensen et a pointed to
their lower blood pressure, triglycerides, lower 2-h glucose and lower 2-h insulin, and
higher HDL cholesterol to suggest that Inuit do not in fact demonstrate araised risk of
obesity-related conditions (Jorgensen et a, 2002). Inuit have been shown to have alower
average blood pressure than populations such as American Indians and Canadians
(Dewallly et a, 2003). All of these factors indicate that Inuit enjoy protection from the
metabolic syndrome, either through their genetic makeup or dueto lifestyle factors.

However, there are indications to the contrary. High rates of IGT found in
Greenland Inuit hint that they may be susceptible to a high prevalence of diabetes, and
that it will manifest in time (Jorgensen et al, 2002). Modernized Inuit living in Denmark

have been shown to have increased blood pressure compared to Inuit living a more
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traditional lifestyle (Bjerregaard et al, 2002b). If lower prevalence among Inuit of
conditions such as heart disease are related to their largely marine diet as some have
suggested (Dewailly et a, 2003), then further shifts away from atraditional lifestyle
could result in higher rates of these conditions. Bindon and Baker (1997) note that
increased rates of diabetes often do not surface for a decade or more after rates of obesity
have begun toincrease. It is possible that they will aso eventually exhibit the high rates
of diabetes, high blood pressure, and heart disease characteristic of individuals with the
“thrifty” genotype.
Application of the discovery of the LMNA SNP mutation
The LMNA SNP mutation was found to be associated with obesity indices among Inuit.
Inuit with the 1908 T allele had a higher mean BMI of 26.9 compared to 24.8, the mean
BMI of individuals without the 1908 T allele. Individuals with the mutation also had a
larger waist circumference of 89.1 cm compared to 84.6 cm for Inuit without the
mutation. Overall weight was higher for Inuit with the mutation, at 68.4 kg compared to
63.4 kg. Itisunclear how the mutation causes an increase in obesity-related
characteristics (Hegele et a, 2004).
Limits of the research

One problem with evaluating Inuit risk of obesity and obesity-related conditions
isthat much of the published datarefers to studies made of data collected ten years ago.
One factor in the “thrifty” genotype is that diabetes and other metabolic problems often
occur ten or more years after the trend of obesity begins (Bindon and Baker, 1997).
Further, modernization is a continuing process, and trends from around the world show

increasing rates of diabetes (Lieberman, 2003). It istherefore important for researchers
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to collect data at more regular intervals to track the occurrence of obesity and its related
conditions through time.

The mutations of LMNA were only recently discovered. Researchers have yet to
propose a mechanism to explain how SNP LMNA contributes toward obesity in

individuals with the 1008 T allele (Hegele et a, 2001).

Conclusions

Thereisvariation in obesity and obesity-related conditions among Inuit,
often relating to degree of modernization. Although rates of obesity are high in some
Inuit populations, they are low in others (Bjerregaard et al, 2002a). Related conditions
such as high blood pressure are also variable (Bjerregaard et al, 2002b). Inuit have been
shown to suffer less from CVD than populations of predominantly European and
American Indian descent (Dewailly et al, 2003). It is not known whether further
modernization will result in trends observed among American Indians and other
populations with the “thrifty” genotype.

Health studies of Inuit populations should continue. Although Inuit do not appear
to be as susceptible to obesity-related health conditions as other populations, such as
American Indians, it is unclear whether or not that lack of susceptibility isrelated to
genetic factors. Certain observations, such as high rates of IGT in Greenland, suggest
that Inuit may be predisposed to diseases such as diabetes.

More research needs to be done on the LMNA mutations. It seems clear that the
1908 T allele contributes toward obesity-related characteristicsin Inuit and Oji-Cree

Indians. The mechanism by which it does so is still unknown. Further work should focus
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on isolating a mechanism. Further research should also investigate other populations

which may exhibit this mutation.
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