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Abstract
A study of the differences of prevalence rates for rheumatoid arthritis in different
countries which may reveal that there is an environmental factor that causes it. Data shows that
there is a difference in prevalence rate from rural to urban populations. An urban population of a
similar genetic background shows an increase in the prevalence rate of rheumatoid arthritis from
its rural counterpart. Examples of this are shown among the Pakistanis, Spaniards, and Africans.
Although many factors differ between rural and urban populations that could affect the
prevalence rate of rheumatoid arthritis, diet may be a leading factor. A change in diet to a more
westernized diet may be the environmental factor that increases an individual’s susceptibility to
rheumatoid arthritis. This study seeks to suggest that there is correlation between diet and
rheumatoid arthritis.
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I.Introduction
A diagnosis of rheumatoid arthritis is life altering, especially if it is severe. Rheumatoid arthritis
impacts people all around the globe differently. It affects both men and women, children and
adults. Life becomes defined by intermittent pain and possibility of disability. Rheumatoid
arthritis can be the cause of giving up dreams and ambitions or of changing those dreams and
ambitions to accommodate the disease.
Lack of mobility and weakness, stiffness and inflammation, all of the precursors to the
joint deterioration that helps to define the disease, soon start to define the lives of the patients
who fall ill from rheumatoid arthritis. The change in the health of the people who fall ill is
dramatic. One man tells of pain so severe that he went to an emergency room only to be referred
to a rheumatologist. Once at the rheumatologist’s office, he was told he had to give up his dream,
his hobby, and his career of being a discus player (“Patient Voices: Rheumatoid Arthritis.”
2009). Rheumatoid arthritis has no cure; it is a disease of management. Medical intervention
does not stop the disease; one just simply has it for life. Rheumatoid arthritis is of unknown
origin and since we do not know specifically how it manifests, prevention is not an option. The
accepted hypothesis behind the manifestation of Rheumatoid arthritis, RA, is that one must be
genetically predisposed to it and come into contact with an environmental factor for the disease
to manifest. The main risk factor is thought to be the HLA DRB1 alleles in combination with
some environmental trigger. Infection, viruses, hormones, or bacteria are some of the identified
potential triggers, but this hypothesis is still inconclusive (Silman & Pearson, 2002).
The HLA DRB1 alleles are thought to be the main risk factor of RA; these alleles are also
linked to Sporadic Parkinson’s in the Chinese population, leprosy in the Indonesian population,
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recurrent unexplained abortion in Japanese populations, among other diseases (Sun et al., 2012,
Takakuwa et al., 2003). Some of the DRB alleles are thought to play a key role in susceptibility
to rheumatoid arthritis while other DRB alleles may provide protection against the disease
(Sandoughi, Fazaeli; Bardestani, & Hashemi, 2011). The strongest support for an association
between genes and RA comes from the major histocompatibility complex region, the MHC
region. A certain sequence of the HLA-DRB1 alleles including 0101, 0102, 0401, 0404, 0405,
and 0408 is observed in disease populations; this is referred to as the ‘shared epitope hypothesis’
(Silman, 1994). This sequence is found in nearly 50% of European populations. Silman (1994)
states that “Clearly this sequence on its own is not sufficient for the development of Rheumatoid
Arthritis. Further, depending on the series between 15% and 20% of confirmed patients do not
possess this sequence, and thus it is not necessary for disease development.” This makes it
evident that the disease has a multifactorial nature and possibly that genetics and rheumatoid
arthritis have a spurious relationship.
Prevalence rates of rheumatoid arthritis are different among the same genetic populations
living in different areas and in different sub-cultures. By looking at populations of similar
genetic make-up, genetic variance can be made an independent variable and other factors can be
researched and measured. As populations move from less-developed nations to more developed,
or from rural populations to urban, diet starts to differ from a culturally traditional diet to a more
protein-heavy westernized diet (Silman & Pearson 2002). Diet may be linked to the increase in
the incidence and prevalence rates of rheumatoid arthritis in urban populations and therefore may
be key to its manifestation.
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II.Rheumatoid Arthritis
Rheumatoid arthritis is a systemic auto-immune disease that affects people around the
globe with differing severity (Mathers & Pfleger, 2006). The immune system mistakenly attacks
healthy tissue causing pain, swelling, and deformity as well as permanent destruction. It
systematically inflames the lining of multiple joints and can also affect all the systems of the
body. Rheumatoid arthritis is a chronic polyarthritis, meaning it affects five or more joints
(“Rheumatoid Arthritis,” 2011). It often starts in the small joints of the hands and feet before
moving on to larger joints such as hips and knees. This symmetric disease affects the right and
left side simultaneously. It has many symptoms, some of them seemingly vague like malaise,
fatigue, muscle soreness, weakness, fever and some more pronounced like pain, stiffness,
deformity, swelling, redness, loss of mobility, and a decrease in quality and length of life
(“Rheumatoid Arthritis,” 2011; Mathers & Pfleger 2006). Rheumatoid arthritis can also lead to
other diseases and illnesses. Some comorbid conditions associated with RA are anemia,
osteoporosis, bacterial infections, lymphoma, myocardial infarction, heart failure,
cerebrovascular accident, depression, and skin cancer. This list does not include the issues,
symptoms, or conditions caused by or associated with treatment of rheumatoid arthritis (Quolin
III & Brent, 2010). Although, Rheumatoid arthritis has many symptoms and many associated
conditions, it is difficult to diagnose because of the lack of a distinct clinical, laboratory, or
radiological marker of the disease (Mathers & Pfleger, 2006).
Because it is often hard to diagnose RA because of the lack of a distinct marker, different
criteria has been established by associations to help in the epidemiological study of rheumatoid
arthritis. The original set of criteria is the 1987 revised American College of Rheumatology
Criteria which was used prior to the newest 2010 criteria. The original criteria was made in 1958
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and revised in 1987. The 1987 criteria was used before the majority of modern day technology
which test certain aspects of the disease in a laboratory as well as by visible inspection. A
comparison of the two tables below shows the slight differences in how RA was defined and
diagnosed from 1958 until 2009 and from 2010-present. Rheumatoid arthritis was originally
measured with the help of the 1958 table and/or the revisions completed in 1987. The use of
different tables could have an impact on the perceived prevalence rate of RA since the criteria is
more broad in the 1987 table such as the score for the amount of joint affected and CRP and ESR
abnormalities (Van der Linden, Knevel, Huizinga, & van der Helm-van Mil, 2011).

Table 1.1

____1987 Criteria____
Criteria

Morning stiffness

Joint Involvement

Description

2010 Criteria
Score

In and around joints for
at least one hour

Physician observed soft
tissue swelling or fluid in
three of fourteen possible
joints

Description

1

1

Score

Clinical synovitis/swelling in at least
one joint not explained by another
disease
One large joint
Two to ten large joints
One to three small joints(with or
without large joint)
Four to ten small joints (with or
without large joint)
>ten joints (at least one small joint)

NA

0
1
2
3
5

Arthritis of hand
joints

At least one swollen hand
or wrist area

1

NA

NA
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Symmetric
arthritis

Simultaneous bilateral
involvement

1

NA

NA

Rheumatoid
Nodules

Subcutaneous nodules
over bony prominences,
extensor surfaces, or in
juxtaarticular regions
observed by physician

1

NA

NA

Serology

Positive RF serum test

1

Radio graphic
changes

Erosions or unequivocal
bony decalcification in or
adjacent to the involved
joints, but not consistent
with osteoarthritis

1

Acute phase
reactants

CRP and ESR

NA

Normal CRP and ESR
Abnormal CRP and ESR

0
1

Duration of
symptoms

First for criteria must be
present for more than six
weeks

NA

<six weeks
≥six weeks

0
1

Criteria Score
Required

≥4/7

Negative RF and negative ACPA
Low positive RF and ACPA
High Positive RF and ACPA

NA

0
1
2

NA

≥6/10

ACPA stands for anti-citrullinated protein antibody; CRP, C-reactive protein; ESR, erythrocyte
sedimentation rate; RF, rheumatoid factor; NA, not applicable
Figure: This table shows a comparison of the revised 1987 criteria on the left to the 2010 criteria on the
right.

(Van der Linden et al., 2011)

III. Risk factors
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The etiology of RA is still unknown but it is traditionally thought that one must be
genetically predisposed to the condition and then be exposed to an environmental factor. An
environmental factor is anything in an individual’s environment that is hypothesized to cause
rheumatoid arthritis (“Rheumatoid Arthritis,” 2011). Besides the earlier mentioned HLA DRB1
alleles, a number of other products of the MHC region have been linked to rheumatoid arthritis:
the corticotrophin releasing hormone, oestrogen synethase, IFN- and other cytokines (Silman &
Pearson, 2002). The environmental factors fall into broad categories of virus, infection, bacteria,
and hormones. Some of the viruses that are thought to cause rheumatoid arthritis are EpsteinBarr virus, parvovirus, and bacteria such as Proteus and Mycoloplasma (Buchanan, 1990). It has
even been hypothesized that when Halley’s Comet circled the earth in the late eighteenth century
it sprayed the earth with a more virulent strain of a virus that led to the epidemic of rheumatoid
arthritis over the last few centuries (Buchanan, 1990). Although rheumatoid arthritis is among
the leading conditions causing disability, little about this debilitating disease is actually known
(Helmick et al., 2008).

IV. History of Rheumatoid Arthritis

Many studies have shown that, if not a new disease, rheumatoid arthritis was
relatively rare before the 1800’s (Buchanan 1990). Little evidence of Rheumatoid arthritis has
been found in ancient skeletal remains prior to the eighteen hundreds, but a few possible
examples exist, one being one skeleton found among four hundred Saxon and Romano-British
skeletons and one found among the four hundred and sixteen skeletal remains in a Roman
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cemetery in Britain. That is a prevalence rate of .25 percent for the Saxon and Romano-British
cemetery and .24 percent for the Roman cemetery, which does not take into account that these
are the only possible examples that have been found thus far in the world for this time period. A
possible reason that ancient remains have little evidence of Rheumatoid arthritis could be due to
soil type and burial methods which may have an impact on the erosive lesions seen in RA
patients being degraded. Even taking this into consideration, the evidence of historical cases is
scarce. Even early medical literature lacks definite evidence of the disease, with very few cases
being described before the seventeenth century (Buchanan 1990). The first written and
reasonable account of rheumatoid arthritis was written by Thomas Sydenham in the seventeenth
century (Short).
The lack of evidence of rheumatoid arthritis prior to the seventeenth century
leads to questions about what has changed between then and now. Two things that began around
that time period was the Agriculture Revolution and another was the Industrial Revolution. The
nutritional and societal changes brought on by these revolutions could have begun an epidemic
(Chambers & Mingay, 1966). These revolutions changed drastically the way in which Homo
sapiens sapiens lived. The agriculture and industrial revolutions changed the way that nutrients
were acquired and the way that humans labored; they changed the societies that humans had
lived in for thousands of years (Chambers & Mingay, 1966).
V. Prevalence
Rheumatoid arthritis has different prevalence rates based upon sex, lifestyle, and
age and it is not equally prevalent across the globe. Rheumatoid arthritis typically affects women
approximately three times more frequently than men. It is not the later in life disease that the

11
Rheumatoid Arthritis

majority of people assume that it is. Rheumatoid arthritis typically begins in the third to fifth
decade of life but the onset can occur at any time in one’s life (“Rheumatoid Arthritis,” 2011).
A notable finding shows that in developed countries, the prevalence of RA is
approximately 0.5 to 1% of the adult population (Helmick et al., 2008). In the United States, the
prevalence rate is estimated at 1.07% for the adult population 18 years and older (Helmick et al.,
2008). Rural communities and non-developed nations show less prevalence of rheumatoid
arthritis which implicates differences between developed and non developed nations as well as
rural and urban areas as potential risk factors to developing Rheumatoid arthritis. Mathers (2006)
states that “A study in Soweto showed a prevalence of RA among urban blacks equivalent to that
seen in white Europeans, while rural black groups have showed much lower prevalence.” The
population of Soweto in comparison to rural populations within the area shows a rural-urban drift
in prevalence of rheumatoid arthritis, especially after the age of 50. After the age of 50, the
prevalence of rheumatoid arthritis in Soweto increases from 0.9% to 3.8% where as the
prevalence in rural communities in the area only increased to 0.8%, which is a startling
difference. The population in Soweto has a prevalence that is 4.75 times greater than the
prevalence rates in the nearby rural communities (McGill, 1991).
Another group of people showing an interesting prevalence of RA is Pakistanis
living in the UK compared to those living in Pakistan. Pakistanis living in the UK have a higher
prevalence rate than those living in their home country (Silman & Pearson, 2002). The
prevalence of rheumatoid arthritis in Pakistanis living in the UK is 0.3% compared to the
prevalence in Pakistanis living in Pakistan which is 0.14%. The UK population has nearly double
the occurrence (Hameed & Gibson, 1997). This prevalence rate is still much smaller than the
prevalence of the English population which is 1.6% (Mathers & Pfleger, 2006). Another
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population of startling urban to rural divergence in prevalence of rheumatoid arthritis is Spain.
The overall estimation for the country as a whole is 0.5% but there is a ratio of 4:1 urban to rural
divergence (Caroma et al., 2002).
The prevalence of Rheumatoid arthritis in urban populations, in comparison to
rural populations, is startling. The examples of the populations in the Soweto area, of Pakistanis,
and of those in Spain show ratios of 4.75:1, 2:1, and 4:1 respectively. Such differences in
prevalence rates may suggest that an environmental factor that is more often present in the urban
areas causes an increase in the prevalence of rheumatoid arthritis. The chart below shows a
visible representation and comparison of the differences in prevalence rates of rheumatoid
arthritis by multiple countries and communities.

1.80%
1.60%
1.40%
1.20%
1.00%
0.80%
0.60%
0.40%
0.20%
0.00%

USA
Norway
UK
Pakistanis (living in UK)
Bulgaria
Yugaslawia
Italy
Spain
Venda
Urban Southern Africa
Rural Black Southern…
Soweto
Tswana
Al Quassim (Central…
Oman
Iraq
Pakistan
Central Java
Thailand
India
Japan
Hong Kong
South China
North China

Rheumatoid Arthritis prevalence % by country

Country

Prevalence Rate (%)

13
Rheumatoid Arthritis

Figure 1. Rheumatoid Arthritis prevalence % by country. This figure shows countries with their
corresponding prevalence percent to illustrate the differences in countries and rural/urban
divides. The prevalence rate is done per 100,000 people.
(Brighton, de la Harpe, van Staden, Badenhorst, & Myers, 1988; Carmona et al., 2002; Hameed
& Gibson, 1997; Mathers & Pfleger, 2006; McGill, 1991)

VI. The Effects of Nutrition on Auto-immune disease and specifically Rheumatoid Arthritis
Nutrition has been shown to adversely affect auto-immune diseases and the
changes in diet occurring in the last few hundred years may be the cause of the seeming
“outbreak” of rheumatoid arthritis (Buchanan, 1990). Buchanan (1990) also states that “Nutrition
profoundly influences auto-immune diseases in animals, and a more nutritious diet, especially in
terms of protein content, could conceivably modify the immune response to allow for the
development of chronic arthritis. In pigs, a protein rich diet can lead to rheumatoid-like arthritis.”
Rabbits fed cow’s milk also exhibit rheumatoid arthritis like symptoms (Buchanan, 1990).
Westernized diets are very protein- and diary- centered. The change in diet as seen with these
animals, between protein heavy and the control, between cow’s milk and the control may suggest
diet having an effect on the manifestation of rheumatoid arthritis in human beings.
It is possible that besides protein, saturated fatty acids might also play a role
because they favor the production of prostaglandins of the 2 series and the leukotriene

which

are both inflammatory hormones (Buchanan, 1990). Arachidonic acids, also known as omega-6
fatty acids, are also involved with inflammation (Silman & Pearson 2002; “Paracrines Derived
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from Polyunsaturated Fatty Acids”). It is essential that human beings have an equal ratio of
omega-3 to omega-6 fatty acids for good health (Simopoulos, 2002).
Many studies have shown that fasting improves RA in human patients which
either happens by reducing production of chemical mediators of inflammation, changing bowel
flora or gut permeability, or affecting cellular immunity (Buchanan, 1990). Omega-3 fatty acids
have been shown to have a positive effect on RA; it could possibly be because fatty acids such as
eicosapentaenoic acid compete with arachidonic acids, which are involved in inflammation. A
healthy diet has a balance between the omega-3 and omega-6 fatty acids, the ideal ratio of the
fatty acids is one to one (Silman & Pearson, 2002;“Paracrines Derived”).
In today’s western diets, there is an excessively high ratio of omega-6 fatty acids
to omega-3 fatty acids, usually between 15:1-16.7:1. The western diet is deficient in omega-3
fatty acids and over abundant in omega-6 fatty acids. A diet with an unequal ratio of omega-6 to
omega-3 fatty acids can be extremely harmful. Diets high in omega-6 fatty acids can promote the
pathogenesis of many diseases, including auto-immune diseases as well as inflammatory diseases
(Simopoulos, 2002). Meyer et al. (2003) explains that “Eicosanoids produced from the n-6
PUFA AA have mainly vasoconstrictor, pro-aggregatory, and pro-inﬂammatory actions, whereas
eicosanoids produced from n-3 PUFA EPA result in primarily vasodilation and antiinﬂammatory actions. Hence, there is a necessity to balance these fatty acids in our cell
membranes, which can be achieved by modifying dietary intakes.” In clinical trials, an increase
of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) in the form of fish oils, an
omega-3 fatty acid, even improves joint pain (Simopoulus, 2002). Omega fatty acids are also
linked to the production of prostaglandin, a hormone-like substance. Prostaglandins are
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important in many physiological functions including the inflammatory and allergic responses
(“Omega-3 Fatty Acids, 2013).
It is important to understand the sources of omega-6 and omega-3 fatty acids so
that the differences in diets can be observed. Sources of Omega 6-fatty acids include: baked
goods, brazil nuts, cereals, corn oil, cottonseed oil, eggs, hemp oil, meats from grass fed animals,
pecans, pine nuts, pumpkin oil, safflower oil, sesame oil, soybean oil, sunflower oil, sunflower
seeds, wheat germ oil, and certain whole grains. Sources of Omega 3 fatty acids include: whole
grains, legumes, certain nuts and seeds, fresh fruits and vegetables, and wild fish/seafood
(Longe, 2008). These sources have food products that are similar but the source of the oils and
many of the seeds and nuts differ. This list is not inclusive of every source and does not give
examples the types of foods that help to release some hormones that may have a negative effect
on rheumatoid arthritis. By looking at this list, a trend can be noticed in the sources in which a
westernized diet may get many of its omega-6 fatty acids. Corn oil, eggs, cereals, baked goods,
and meats from grass fed animals are staples of the westernized diet which all are omega-6 fatty
acids. It can also be seen that there is a deficiency in the westernized diet of food products that
contain omega-3 fatty acids. Westernized diets typically have a decrease in carbohydrates and
fiber and an increase in fat (Bourne, Lambert, & Steyn, 2002).

VII.Diets Compared
Rural populations of South Africa obtain less of their energy from protein than do
urban populations. Their fat intake is also far lower. There has been a shift in the diet of black
Africans from their traditional diet which is high in omega-3 fatty acids, and low on protein
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consumption to a more westernized diet that is high in omega-6 fatty acids and also high in
protein. A traditional diet delivers more than 60% of its energy from carbohydrates and less than
25% of its energy from fat. A typical westernized diet delivers less than 50% of its energy from
carbohydrates and more than .35% of its energy from fat (Bourne, Lambert, & Steyn, 2002).
The same can be seen in the populations of Pakistanis living in the UK compared
to Pakistanis living in Pakistan. Pakistanis living in Pakistan have a more traditional
Mediterranean-style diet than their Pakistanis counterparts in the UK. The traditional Pakistanis
diet differs from the traditional diet of rural populations of Africa but also is a diet with a proper
balance of omega-3 fatty acids to omega-6 fatty acids, and has a lower protein consumption,
especially protein obtained from animals (Longe, 2008).
People in Spain, an European Mediterranean country, in the past had a traditional
Mediterranean diet but has become a more westernized diet from the 1960s t today. Spainards’’
intake of omega-3 fatty acids were cut by fifty percent or more, and its omega-6 fatty acids
intake and its protein intake from meat, poultry, and their products (including diary) have
increased by roughly fifty percent over the past 50 years (Moreno, Sarria, & Popkin, 2002).
These findings are similar to the findings for the South African populations as well as the
Pakistanis. This data shows changes in diet from a diet consisting of high omega-3 fatty acids
and low animal protein consumption to one that is more westernized with high protein and fat
consumption from animals and their products.
Populations with more westernized diets, those in developed countries in general,
have a much higher a prevalence rate of rheumatoid arthritis. An exception is China which has a
relatively low prevalence rate but also does not have a truly westernized diet. China’s diet
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instead has a balance of Omega-3 and -6 fatty acids and low animal protein consumption (Meyer
et al., 2003).

IIX.Discussion
The data on prevalence rate and diet suggests that what occurred around the
seventeenth century that caused an outbreak of rheumatoid arthritis is not the presence of
Halley’s Comet circling the earth and spaying it with virulent virus stains (Buchanan, 1990). Nor
is it necessary for one to carry the correct sequence of HLA DRB1 alleles because if it were the
prevalence rates would be similar across nations and across centuries (Buchanan, 1990).
What occurred around the seventeenth century was the agriculture revolution as
well as the industrial revolution. The agriculture revolution allowed for farmers to farm large
amounts of crops and animals to be consumed by the general public as well as preserved. These
revolutions allowed for many people to move from the rural country side to the cities and to
substantially changed populations’ diets.
The change in diet and in prevalence rate of RA is seen globally. The increase in
prevalence rate can be seen in the modern day by observing the recent changes from traditional
diets to westernized diets. By accounting in general for genetic factors and limiting the
discussion to populations of similar genetic make compared across the rural and urban divide,
one can see that there is a substantial difference in rates between rural and urban populations.
This difference can be correlated with the shift in diets from traditional diets heavy in certain
grains and vegetables to those heavy in fats and proteins. It appears that the change in diet is
causal to the increase of Rheumatoid arthritis, but more research is necessary.
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IX.Conclusion
Extensive research needs to be done on the change of diet from rural to urban, or
traditional to western. Technology can now measure exact dietary intakes and what these
nutrients do within the human body. Diet affects the entire human body. Rheumatoid arthritis
may be directly or indirectly related to diet. Diet affects hormone production, which has been
noted as a potential risk factor for RA. Certain fatty acids have been shown to produce the
hormone like prostaglandin produces an inflammatory response in the body which may show a
link between diet, hormones, and RA.
More research on diet as a contributing factor to rheumatoid arthritis is needed. In
general, though, the public needs to be made aware of the dangers of an unbalanced diet can
actually be. The risk of a diet high in fat and protein is possibly no longer just obesity and high
cholesterol, which are very curable conditions, but RA, which is presently incurable. Developed
nations have something to learn from tradition and underdeveloped nations. Our diet is relatively
new and our Paleolithic ancestors possibly had it right when it came to diet. It is time to accept
that not all new things are good things.

Reference List
Akhter, E., Bilal, S., Kiani, A., & Haque, U. (2011). Prevalence of arthritis in India and Pakistan:
a review. Rheumatology International, 31(7), 849-855. Retrieved from

19
Rheumatoid Arthritis

http://www.ncbi.nlm.nih.gov/pubmed/21331574
Bourne, L., Lambert, E., & Steyn, K. (2002). Where does the black population of South Africa
stand on the nutrition transition?. Public Health Nutrition, 5(1A), 157-162. Retrieved
from http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=566836
Brighton, S., de la Harpe, A., van Staden, D., Badenhorst, J., & Myers, O. (1988). The
prevalence of rheumatoid arthritis in a rural African population. The Journal Of
Rheumatology, 15(3), 405-408. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/3379619
Buchanan, W. P. (1990). Rheumatoid arthritis: an example of ecological succession?. Canadian
Bulletin of Medical History/Bulletin canadien d'histoire de la médecine, 7(1), 77-91.
Retrieved from http://www.cbmh.ca/index.php/cbmh/article/view/223/222
Carmona, L., Villaverde, V., Hernández‐García, C., Ballina, J., Gabriel, R., & Laffon, A. (2002).
The prevalence of rheumatoid arthritis in the general population of
Spain. Rheumatology, 41(1), 88-95. Retrieved from
http://rheumatology.oxfordjournals.org/content/41/1/88.short
Chambers, J.D. and G.E. Mingay. (1966). The agricultural revolution: 1750 – 1880.
Hameed, K., & Gibson, T. (1997). A comparison of the prevalence of rheumatoid arthritis and
other rheumatic diseases amongst Pakistanis living in England and Pakistan. British
Journal Of Rheumatology, 36(7), 781-785. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/9255114

20
Rheumatoid Arthritis

Handa, R. (2012). NEW CLASSIFICATION CRITERIA FOR RHEUMATOID ARTHRITIS
AND ANKYLOSING SPONDYLITIS: GAME CHANGERS OR MERE NAME
CHANGERS?. MEDICINE, 22. Retrieved from
http://www.apiindia.org/pdf/medicine_update_2012/rheumatology_04.pdf
Helmick, C., Felson, D., Lawrence, R., Gabriel, S., Hirsch, R., Kwoh, C., & ... Stone, J. (2008).
Estimates of the prevalence of arthritis and other rheumatic conditions in the United
States. Part I.Arthritis And Rheumatism, 58(1), 15-25. Retrieved from
http://ejournals.ebsco.com.ezproxy.waterfield.murraystate.edu/Direct.asp?AccessToken
9IIIDIJ8XD5QKUZKI4MIPQXE1MQ584D5X&Show=Object
Longe, J.L. (2008). African diet. In The Gale Encyclopedia of Diets. (Vol 1, pp 20-22). Detroit,
Mi. Thomson Gale.
Longe, J.L. (2008). Mediterranean diet. In The Gale Encyclopedia of Diets. (Vol 2, pp 673-678).
Detroit, Mi. Thomson Gale.
Longe, J.L. (2008). Omega-3 fatty acids. In The Gale Encyclopedia of Diets. (Vol 3, pp 742
745). Detroit,Mi. Thomson Gale.
Mathers, D. S. C., & Pfleger, B. (2006). The global burden of rheumatoid arthritis in the year
2000. Criterion, 1, 2. Retrieved from
http://www.who.int/healthinfo/statistics/bod_rheumatoidarthritis.pdf
McGill, P. (1991).Rheumatoid arthritis in sub-Saharan Africa. Annals of the Rheumatic Diseases
1991; 50: 965-966. Retrieved from
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1004595/pdf/annrheumd00461-0071.pdf

21
Rheumatoid Arthritis

Meyer, B., Mann, N., Lewis, J., Milligan, G., Sinclair, A., & Howe, P. (2003). Dietary intakes
and food sources of omega-6 and omega-3 polyunsaturated fatty acids. Lipids, 38(4),
391-398. Retrieved from
http://download.springer.com/static/pdf/413/art%253A10.1007%252Fs11745-003-1074
0.pdf?auth66=1382673058_1f5202dc2d9dd20ff411a973ab194550&ext=.pdf
Moreno, L. A., Sarria, A. A., & Popkin, B. M. (2002). The nutrition transition in Spain: a
European Mediterranean country. European Journal Of Clinical Nutrition, 56(10), 992.
Retrieved from http://ehis.ebscohost.com/ehost/pdfviewer/pdfviewer?sid=d05444c6-15f1
4452-87f9-40579bc98aea%40sessionmgr14&vid=2&hid=2
Omega-3 Fatty Acids. (2013). Retrieved from
http://www.whfoods.com/genpage.php?tname=nutrient&dbid=84
Paracrines Derived from Polyunsaturated Fatty Acids. Retrieved from
http://courses.washington.edu/conj/membrane/arachidonic.htm
(2009). Patient Voices: Rheumatoid Arthritis. Retrieved from
http://www.nytimes.com/interactive/2009/11/19/health/healthguide/TE-rheumatoid
arthritis.html?ref=health
Quilon III, A., Brent, L.. (2010). The primary care physician's guide to inflammatory
arthritis:Diagnosis. Musculoskeletal Med. 2010;27:223-231. Retrieved from
http://www.musculoskeletalnetwork.com/rheumatic
diseases/content/article/1145622/1579185

22
Rheumatoid Arthritis

(2011) Rheumatoid Arthritis. Centers for Disease Control and Prevention. Retrieved from
http://www.cdc.gov/arthritis/basics/rheumatoid.htm
Sandoughi, M., Fazaeli, A., Bardestani, G., & Hashemi, M. (2011). Frequency of HLA-DRB1
alleles in rheumatoid arthritis patients in Zahedan, southeast Iran. Annals Of Saudi
Medicine, 31(2), 171-173.Retrieved from
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3102478/
Silman, A. J. (1994). Epidemiology of rheumatoid arthritis. Apmis, 102(7‐12), 721-728.
Retrieved from http://onlinelibrary.wiley.com
Silman, A. J., & Pearson, J. E. (2002). Epidemiology and genetics of rheumatoid
arthritis. Arthritis Res, 4(Suppl 3), S265-S272.Retrieved from
http://www.biomedcentral.com/content/pdf/ar578.pdfYou

Simopoulos, A. (2002). The importance of the ratio of omega-6/omega-3 essential fatty
acids. Biomedicine & Pharmacotherapy = Biomédecine &
Pharmacothérapie, 56(8),365379.Retreived from
http://www.sciencedirect.com/science/article/pii/S0753332202002536
Sun, C., Wei, L., Luo, F., Li, Y., Li, J., Zhu, F., & Xu, P. (2012). HLA-DRB1 Alleles Are
Associated with the Susceptibility to Sporadic Parkinson’s Disease in Chinese Han
Population. PloS one, 7(11). Retrieved from
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0048594

23
Rheumatoid Arthritis

Takakuwa, K., Adachi, H., Hataya, I., Ishii, K., Tamura, M., & Tanaka, K. (2003). Molecular
genetic studies of HLA-DRB1 alleles in patients with unexplained recurrent abortion in
the Japanese population. Human Reproduction (Oxford, England), 18(4), 728-733.
Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/12660263
Van der Linden, M., Knevel, R., Huizinga, T., & van der Helm-van Mil, A. (2011).
Classification of rheumatoid arthritis: comparison of the 1987 American College of
Rheumatology criteria and the 2010 American College of Rheumatology/European
League Against Rheumatism criteria. Arthritis And Rheumatism, 63(1), 37-42. Retrieved
from
http://ejournals.ebsco.com.ezproxy.waterfield.murraystate.edu/Direct.asp?AccessToken
3XXX XZ81DQX2Q1XT0DEEDSEOEEL8-LP1&Show=Object

