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Abstract

Purpose of study:

This study was aimed to make a comprehensive review over prevalence of osteoarthritis and risk factors
associated with it and to relate the latest findings with it.

Summary:

Osteoarthritis is the major chronic disease causing disability. Patients suffering from it feel pain and become
unable to walk or work. Mostly affected joints were hip, knee, hand and foot. Its classification and
phenotypes were also discussed. Recent studies also agreed that obesity and aging are the major risks for the
prevalence of osteoarthritis. Malnutrition and socio-economic condition also has impact on disease
prevalence along with heredity factors. Occupation with severe workload on joints and injuries increase risk
of osteoarthritis. Females are getting this disecase more compared to men. Diagnosis methods are
progressing and MRI is more helpful in diagnosis. Osteoarthritis showed increase in prevalence during
previous years. Person level and joint level risks studies were also reviewed.
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Jntroduction

Osteoarthritis is a common disease of joints causing heavy burden as it causes pain and discomfort to the
patient. The patient becomes unable to move or perform its daily life activities. Osteoarthritis is affecting all
the countries poor and rich and affecting the daily life of people. This paper is aimed to analyze the
epidemiology of arthritis in different regions and also discuss its risk factors. Recent reviews on
osteoarthritis are also taken in consideration. (Allen, 2015, zhang, 2010, litwic, 2013, Johnson, 2014,
Neogi, 2013, silverwood, 2014). Risk factors are divided into categories person level risk factors, joint
level risk factors and genetic risk factors nearly similar to other study (Allen, 2015).

Definition and classification of arthritis:

Osteoarthritis is degenerative disease of joints involving cartilage damage and also damage to surrounding
tissues. Damage to articular cartilage, weakening of muscles and synovial inflammation may also be
involved. (Hutton CW, 1989). Articular damage and osteoarthritis are the major causes of pain and
disability in middle age and in old people. Although the mechanism of osteoarthritis cause is poorly
understood still age related changes are also responsible for progressive development of osteoarthritis.
(Buckwalter,1997 ). Most common and major cause of disability among adults is caused by arthritis.(song,
2006, Lawrence, 2008,CDC,2010, McDonough et al, 2010, Johnson et al,2014). In young it is mostly
caused by sports injury. (Roos et al, 2005). Osteoarthritis can be defined by three ways 1) pathologically 2)
radiographically 3) clinically. Most common method used for radiographic definition is Kellgren-Lawrence
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(K/L) radiographic scheme. In this method joint scoring is in five levels from 0 to 4 based on presence of a
definite osteophyte, joint space narrowing, sclerosis, cyst forming and presence of deformity. (Zhang et al,
2010). Joint space width measurement is used for epidemiological and clinical studies of
osteoarthritis. (altman et al,2004,Brandt et al,2002). A better method is use of magnetic resonance imaging
for better visualization of joint structures. (hernborg et al,1977, ahlback s,1968).

For clinical diagnosis of osteoarthritis American college of rheumatology (ACR) is used for knee (Altman et
al, 1986) for hip (Altman et al, 1991) and for hand (Altman et al, 1990). All the people having radiographic
signs don’t have clinical sign symptoms so data based on clinical signs and data based on radiographic study
may be different from cach other (Hannan et al, 2000). Recent studies shows modest agreement between
radiographic, clinical and self-reported osteoarthritis as 39(66%) out of 59 clinical cases of osteoarthritis
also showed radiological agreement (Parsons, 2015).

Epidemiology:

Osteoarthritis may develop in any joint but it is commonly found in knee, hip, hand and facet joints.
According to an estimate of 2005 in United States 26 million people are affected by arthritis of some kind.
(Lawrence, 2008). In Canada it is estimated that from 2010 to 2031 will increase from 13.6% to 18.6%
and total direct cost will increase from $2.9 billion to $7.6 billion. (Sharif, 2015). The incidence of
osteoarthritis is found more in women as compared to men. This incidence increases over 50 and starts
decrease after 80 years. The facts show that knee osteoarthritis cases are highest (240/100,000
persons/year), hand osteoarthritis intermediate (100/100,000 persons/year) and it was lowest for hip
osteoarthritis (88/100,000 persons/year) (Oliveria et al, 1995). Consultation for osteoarthritis in England
is reported 8.6/1000 persons above age of 15 in men and 10.8/1000 in women. The incidence is also
increased between 2003 and 2010. Incidence sharply increased between age of 45 to 64 years peaking at 75
to 84 years. (Yu et al, 2015). Prevalence of osteoarthritis in Ireland population above 50 was found overall
12.9% and 17.9% in women while in men it was 9.4%. Prevalence increased with increase in age. Above
age of 80 it became double as compared to what found between 50 to 60 years. (French et al, 2015).

Hip Osteoarthritis:

Hip arthritis is less common form of osteoarthritis. It is 1.4% in Asia, 2.8% in Africa, 10.1% in Europe and
7.2% in North America. (Felson, 1987). In Korean population older than 65 hip osteoarthritis is found 2
%( 15/686). (Cho et al, 2015). In another recent study it showed that 19.6% in radiographic and 4.2% in
symptomatic. It also showed that men have higher prevalence in men in radiographic not symptomatic
osteoarthritis. (Kim, 2014). Radiographically hip osteoarthritis is associated with the increased risk of
mortality by all causes and also by cardiovascular diseases I white women. (Barbour et al, 2015). However
investigations by another study showed that there is no significance correlation. Further studies are required
in this regard (Hoeven et al., 2014).

Knee Osteoarthritis:

Knee osteoarthritis according to Framinham study prevalence of knee osteoarthritis diagnosed by
radiographic in participants above 45 years is 19.2% and above 80 years figure reached to 43.7%. Dutch
public health institute data shows that knee osteoarthritis in men is 15.6% and 30.5% in women above age
of 55 years. (Bijlsma, 2007). Another radiographic study in Korea showed knee osteoarthritis up to 38 %(
265/696) in individuals above 65 years of age. Obesity was related to it. (Cho, 2015). In Mlmo and
Sweden among age of 56 to 84 years prevalence of radiographic knee osteoarthritis was 25.4% and
symptomatic knee osteoarthritis was 15.4%. (Turkiewicz, 2014). Knee osteoarthritis and frailty are
associated with function limitation problems with the age. Frailty is found more associated with the knee
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osteoarthritis as compared to other types of osteoarthritis. (Misra, 2014). Data from china indicated that
prevalence of knee osteoarthritis is two or times greater than Framingham osteoarthritis studies (Fransen,
2011). Five phenotypes are identified in knee osteoarthritis depending on clinical characteristics. These
phenotypes are 1) minimal joint disease phenotype, 2) strong muscle strength phenotype, 3) severe
radiographic osteoarthritis phenotype, 4) obese phenotype, and 5) depressive mood phenotype. (Esch et al,
2015).

Hand Osteoarthritis:

Symptomatic hand joint osteoarthritis is defined as if you have both symptoms and radiographic evidence for
the presence of osteoarthritis. In the survey conducted the presence of symptomatic osteoarthritis of hand
was higher in women (26.2%) as compared to men (13.4%) in subjects aged between 72 to 100 years.
(Zhang, 2002). In another study it is reported that hand osteoarthritis is found more in women (67%)
compared to men (54%) for at least one hand in subjects of age above 55 years. Weak association also found
between hand osteoarthritis and pain/disability. (Dahaghin et al, 2005). Another study in United States
indicated that in US every 1 out of 12 older people have symptomatic hand osteoarthritis. In first
metacarpal deformity women were more (24.3%) compared to men (10.3%). (Dillon et al, 2007).
Symptomatic hand osteoarthritis was also found associated with increased risk of coronary heart diseases
while there was no relation found between coronary heart disease and radiographic hand osteoarthritis.
(Haughen et al, 2015). According to a study burden due to hand osteoarthritis is affecting a major part of
population under 60 years of age. (Wilder et al, 2006). Hand osteoarthritis (60%) was 2" to spine
osteoarthritis (66%) in Korean community of above 65 years and aging was also found associated with it.
(Cho et al, 2015). A comparison showed black women (25.5%) have more cases of hand osteoarthritis as
compared to white females (19.2%). (Sowers et al, 2000).

Foot Osteoarthritis

By data it is evident that many of the obese people suffer from foot osteoarthritis or they are at risk of
developing it. ( Mickle et al, 2015). A detailed review has also been published on foot osteoarthritis which
stated that most studies are focused on radiographic study and its prevalence is between 0.1 to 61 %
depending on age, sex and joints under focus. ( Kalichman, 2014). Three distinct classes of foot
osteoarthritis have been identified. First one is no or minimal foot osteoarthritis in 64% cases, isolated 1
MTP] osteoarthritis in 22% and polyarticular foot osteoarthritis in 15% cases. (Rathod et al,2015).

In England a postal survey from adults of 50 or above resulted 72% response out of 26,705 mails and
approximately 50% were suffering with disabling osteoarthritis of some kind out of four joints i.e., hip,
knee, hand or foot.( Thomas et al, 2014).

Health care facilities database was used by many recent studies (Moriatis, 2014, Rahman, 2014, Prieto-
Alhambra, 2014, Turkiewicz, 2014). Data is showing that incidence of osteoarthritis is increasing 2.3 to
3.3% per year from 2000/2001 to 2008/2009. (Rahman, 2014).

Risk Factors for osteoarthritis:

Person level risk factors

Age:

Age is major risk factor for the arthritis. (Felson et al, 2000, Lawrence, 2008). Increase in age is positively
related to risk of osteoarthritis. (Johnson et al, 2014, Neogi et al, 2013).

Sex:

Osteoarthritis is more prevalent in females as compared to males. (Srikanth et al, 2005, Allen et al, 2015).
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Socio-economic status:

There is increased risk of disease with lower socio-economic status. (Allen et al, 2015).

Genetic Factor:

Heredity character is considered very strong in development of osteoarthritis. Identification of genes
associated with osteoarthritis can help to understand it further. Studies showed that micro RNA miR-127-
5p under expression was observed in knee osteoarthritis and there was also and increased expression of
MMP-13. (Arellano et al, 2015). Weak association of ERa Xbal polymorphism and osteoarthritis is also
shown in European people by a study. (Ren et al, 2015). Family History like knee replacement therapy is
also a contributing factor according to recent research. (Pan et al, 2014). Family history also contributed to
knee joint space narrowing. (Khan et al, 2015).

5) Obesity:

Obesity is observed as major factor in all the cases. (Allen et al, 2015, Batsis, 2015, Forrester, 2015, Lee,
2015). Obesity increases the osteoarthritis risk in both knee and hand. Adipokines are known to disturb the
homeostasis of joint tissues increasing the chances of osteoarthritis. Adipokines are secreted by adipose
tissues. (Fu et al, 2015). With 5 kg weight loss 50% decrease in risk of symptomatic knee osteoarthritis.
(Felson et al, 1992). Reduction of systemic levels of inflammation (C-reactive protein (CRP) and
interleukin-6 (IL-6)) in obese people were achieved by loss of 5 KG body weight. (Beavers, 2015).
According to study body fat and waist to hip ratio is associated with the knee osteoarthritis however weakly
associated with hip osteoarthritis. (Allen et al, 2015).

Nutrition and Vitamin:

Diet is directly linked to the obesity and also have impact on aging that’s why important role have in
osteoarthritis. (Davidson et al, 2015). Result of 4 month dietary plan of Mediterranean type significantly
improved the perceptual markers of osteoarthritis. (Davison et al, 2014). Diet low in vitamin D and
Vitamin C is also a possible risk for knee osteoarthritis. Some food products are useful for osteoarthritis.
(Sanghi et al, 2015). It is also shown in a study that vitamin K is also associated with osteoarthritis and
women having low plasma PK plasma PK were more prone to progression of articular cartilage and
meniscus damage. (Shea, 2015).

Bone mass and Bone mass:

High bone mass is directly linked with the osteoarthritis of hip and knee and high bone mass is associated
with bone sclerosis so hypertrophic phenotype will be suggested. (Allen et al, 2015)

Smoking:

Smoking protects from the osteoarthritis according to some studies (Leung et al, 2014, Felson, 2015) but
another study doubts and states that this may be false.(Hui ez al,2011).

JOINT ASSOCIATED RISK

Bone/ Joint Shape:

A recent study shows that proximal shapes were different among osteoarthritis and normal person
among male. (Nelson et al, 2014, Wise et al, 2014). Reduced femoral offset, more valgus neck shaft angle,
increased hip height center and increased abductor angle are found associated with osteoarthritis. (Allen et
al, 2015).mild and moderate osteoarthritis grades were associated with dorsal wedging of third tarsal bone
while plantar wedging was associated with severe cases. (Sprackman et al, 2015). Subcondral bone early
changes may predict the phenotype of osteoarthritis and help the clinician. (Brentano et al, 2015).

Injury:

Injury is the one of the most important risks for the osteoarthritis especially for knee causing meniscal
damage, rupture of anterior cruciate ligament, or direct injury of articular cartilage. (Allen et al, 2015). In a
study the knee osteoarthritis was high among patients with constructed cruciate ligament injury.
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(Nordenvall, 2014). Occupational knee osteoarthritis and previous history of knee injury are two most
important factors. (Dulay et al, 2015). Patient with reconstructed cruciate ligament must manage weight
avoid excessive loading to remain protected from osteoarthritis. (Simon et al, 2015).

Muscle Mass and Muscle strength:

Muscle weakness may cause osteoarthritis. Specific role of muscle mass and muscle strength is still unclear.
(Allen et al, 2015). Women with more fat in intramuscular areas were found having pain. (Runhaar et al,
2014).

Joint load and alignment:

Knee alignment is the main prediction sign for the osteoarthritis. (Sharma et al, 2010). Most of the
literature suggests that knee alignment is very important with regard to osteoarthritis. ( Allen et al, 2015,
Johnson ez al, 2014, Neogi et al, 2013, Zhang et al, 2011). But still the findings are not regular. (Tanamas et
al, 2009). Malalignment of metatarsophalangeal joint was linked with the osteoarthritis of metatarsal joint
as well as knee joint and hip joint osteoarthritis. (Allen et al, 2015).

Occupation and Activities:

Previous studies (Allen et al, 2015, Johnson et al, 2014) showed that occupations involved in extreme
pressure and joint activity are linked with osteoarthritis while moderate level activity is not linked with it.
About hip osteoarthritis and occupation a comprehensive study is also present. (Harris et al, 2015).

Other joint level risks:

Leg length inequality was also reported to have some link but more study on it is needed. (Harvey et al,
2010). Crepitus in women was associated with the osteoarthritis. Infrapatellar fat pad was also significantly
and beneficially associated with the knee osteoarthritis. (Allen et al, 2015).

Conclusion

Osteoarthritis is a major chronic disease especially higher in women. Osteoarthritis major target joints are
hand, hip, knee and foot joint. Current methods for its diagnose are clinical method, radiographic and
Magnetic resonance imaging. Its probability increases with the increase in age and severe physical activity,
diet low in vitamin D and Vitamin C, Obesity, injury, repaired cruciate ligament, low bone mass. Smokers
and people with good muscle strength have low chances of developing osteoarthritis. Future research
should pay attention toward relationship between these risk factors especially on age and obesity. A Future
research for a balanced diet to avoid obesity and provide sufficient nutrients and vitamins could help to

decrease its incidence.
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