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EDITORIAL
It is widely known and accepted that osteoarthritis (OA) 

is very common, and occurs with increasing frequency with 
advancing age.  Estimates from 2005 surmised that 27 million 
Americans suffered from clinically diagnosed osteoarthritis [1]. 
Usingless stringent criteria, it was estimated that 50 million 
Americans reported doctor diagnosed arthritis, the vast bulk of 
which would be OA [2].The incidence in weight bearing joints 
such as the knee clearly increases with age, ranging from 13.8% 
of adults over the age of 26, to 37.4% of adults over the age of 60 
[2,3]. In fact, the lifetime risk of osteoarthritis of the knee alone 
isa strikingly high40% in men and 47% in women [4]. These facts 
alone should establish osteoarthritis as a major public health 
concern, but yet OA receives surprisingly little public attention 
compared to other health issues.

COST AND DISABILITY
Osteoarthritis has been shown in several studies to increase 

the overall cost of healthcare compared to matched controls 
[5-7]. For men, this has been estimated at $4740 per year and 
even worse for women at $6212 per year, with an estimated 
overall impact to healthcare costs of $185 billion due to the high 
prevalence of the disease [6-7]. Indirect costs are also substantial 
with the significant increase in sick days and lost productivity 
in workers with OA, as well as dramatic 8 fold increase in the 
chances of reduced work activity [8].

Perhaps not as well known is that osteoarthritis is most 
common cause of disability amongst adults in the United States, 
and has been for over 15 years.  Functional limitations were 
linked to arthritis in 17.5% of patients with a disability, and 
degenerative back issues in another 16.5%.  These numbers are 
each more than heart disease (7.8%), diabetes (3.4%), and lung 
diseases (4.7%) combined [9]. This problem is not just limited 
to seniors, with 3.4-15% of working age (18-64) Americans 
limited by arthritis at work [10]. This study does not take into 
account the current economic climate and the increasing number 
of senior citizens remaining in the work force, or the numbers 
would be even larger.

OBESITY
Superimposed on these issues is the growing obesity 

epidemic that we are facing.  At the same time our world appears 
to be growing smaller, its inhabitants are growing larger, with 

an estimated 1.45 billion people overweight [11]. This is true not 
only with adults, but also with a recent doubling of childhood 
obesity.  In 1990 when the CDC began the BRFSS to track state 
by state obesity levels, no states had over 15 % obesity rates, and 
10 states had less than 10%.  By 2010, no state had less than 20% 
obesity, and 36 had over 30% [12,13].

With obesity being a well-recognized risk factor for the 
development of osteoarthritis in weight bearing joints, this 
portends a future osteoarthritis epidemic as well [14,15]. As the 
overweight baby boomers get older, it is estimated that by 2030 
67 million Americans will be suffering from arthritis, and that 
number is probably conservative [16,17]. The economic fallout 
from both lost productivity in the workforce and skyrocketing 
costs to an already overtaxed healthcare system could be a 
disaster in the making.

ADIPOSE TISSUE IN OA
It is also becoming apparent that fat plays a much bigger 

role in osteoarthritis than just its mass and physical force on 
weight bearing joints.  Multiple studies have implicated fatty 
tissue derived paracrine hormones (adipokines) such as leptin 
and adiponectin as being players in the biochemical destruction 
of cartilage [18,24]. Patients with osteoarthritis have higher 
circulating levels of adipokines, but the predominant effects seem 
to be at the local level, where large number of inflammatory cells 
reside in the stromal layers of fat depsosits [18]. The infrapatellar 
fat pad in patients with osteoarthritis of the knee has been shown 
to have increased adipokineproduction [19]. Adipokines are 
also significantly increased in knee osteoarthritis, in cartilage, 
chondrocytes, and synovial fluid, and more importantly they 
have been correlated with disease severity [20-24]. Even in 
osteoarthritis of the hand, where weight is not the issue, obesity 
has been linked with increased disease progression associated 
with decrease protective adiponectin levels [25].

Studies have also shown that the presence of metabolic 
syndrome increase the chances of osteoarthritis significantly over 
obese patients without the full syndrome, with a “dose effect” 
based on the number of components present [26,27]. One recent 
study of women with a mean age of 47 showed a risk of knee OA of 
4.7 in normal weight, 12.8% in obese women, and 23.2% in obese 
women with metabolic syndrome [28]. Taken together, all of this 
information suggests strong parallels between the well-known 
impact of metabolic syndrome on producing damage in the 
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vascular system (atherosclerosis) and perhapssimilar damage to 
joint cartilage and surrounding structures (osteoarthritis).

CHRONIC PAIN AND OBESITY
We are also recognizing that central nervous system 

factors play an important role in osteoarthritis pain [29,32]. 
Osteoarthritis has traditionally been thought of as pure model of 
mechanical or degenerative pain, but the reality is much more 
complicated.  Numerous studies have shown that the degree of 
radiographic severity is not well correlated with pain or function 
scores, suggesting that the mechanical defect is not the most 
important determinant of pain [29,33-34]. Central sensitization 
and central nervous system involvement, once thought to be 
only the domain of fibromyalgia, have been established as major 
components of osteoarthritis pain.

This is especially true for obese individuals, where pain has 
been shown to have a larger impact on decrease in function, as 
well as on worsened quality of life [35]. Pain catastrophizing 
involves feelings of helplessness regarding pain, ongoing 
rumination over the pain, and amplified fear of the threat of 
pain [36]. Castrophization has been shown to be amplified in 
obese individuals, leading to decreased physical activity as well 
as increased binge eating and weight gain [37]. Chronic pain is 
present in an astounding 52% of obese patients, with  central  
obesity being the strongest risk factor of the components of 
the metabolic syndrome, with an odds ratio of 1.7 even after 
controlling for osteoarthritis, insulin resistance, inflammation, 
and neuropathy [38].

MORTALITY IN OA
It has been well known for a number of years that mortality 

is significantly increased in patients with rheumatoid arthritis, 
largely through increased cardiovascular deaths [39,41]. This has 
been speculated to be due to complications from the effects of 
chronic inflammation on the vascular system.  Because systemic 
inflammation is lacking in osteoarthritis, it has also been assumed 
that osteoarthritis would not carry this same risk.

However, several studies in the past have suggested that in 
fact mortality is increased in patients with osteoarthritis [42,44]. 
One longitudinal population based study showed an increase in 
risk of death with increasing number of joints affected by OA, 
with a hazard ratio of 1.45 for every increase of 3.1 joint groups 
involved (out of 18 joint groups) [42]. Another study found that 
in a small group with historical controls, there was increased 
ischemic heart disease deaths in both RA (1.66 OR) and OA (1.96 
OR) compared with siblings of the RA patients (1.05 OR) [44].

A recent longitudinal population based study confirmed 
this trend of increased mortality in osteoarthritis patients [45]. 
After a median follow up of 14 years, patients with osteoarthritis 
had an increased mortality of 1.55 OR compared to the general 
population, which was even more pronounced for cardiovascular 
death at 1.71 OR. Patients with a walking disability at baseline had 
an increased risk of death of 1.93 OR, which when adjusted for 
age, sex, and comorbidities remained significant at 1.48 OR. Fully 
adjusted risk of cardiovascular death in the patients with walking 
disability was even higher at 1.72 OR. Patients with a severe 
walking limitation had increased risk of death when compared 

to those with a disability (1.88 vs 1.31).  Thus it does appear that 
osteoarthritis can in fact be a deadly disease, especially when it 
results in a big decrease in physical function.

Osteoarthritiscan also significantly amplify the risk of 
mortality in frail elderly individuals [46]. An analysis of 
Framingham heart study patients showed increased hazard ratio 
of 2.26 for coronary artery events in patients with symptomatic 
hand osteoarthritis, and remained significant even when 
correcting for lower extremity arthritis and difficulty walking 
[47].

OA AS A CHRONIC DISEASE
When the subject of chronic diseases is brought up, the 

discussion usually centers on cardiovascular disease, diabetes, 
COPD, etc., with osteoarthritis rarely entering the discussion.  
Yet OA is extremely common, causes significant dysfunction and 
disability, engenders very large public health costs, is expected to 
increase in prevalence, and increases mortality.  That certainly 
fits the bill as a chronic disease, and one worthy of significant 
attention.

Osteoarthritis also acts synergistically with other chronic 
disease to increase morbidity and most likely mortality, as already 
noted.  About 40-60% of peoplewith other chronic diseases 
also suffer from osteoarthritis, which can be synergistic poorer 
outcomes due to decreased exercise [48,50].The presence of 
arthritis has been shown to increase the risk of activity limitations 
in patients with other chronic conditions by 1.4-1.6 times [51]. 
Thus focusing on osteoarthritis as a potential stumbling block to 
the successful treatment of other health conditions should lead 
to better outcomes. 

However in the limited time frame for doctor patient 
discussions, arthritis often gets overlooked. Patients perceive 
osteoarthritis as more disabling than diabetes, hypertension, 
and heart disease, but physicians have been shown to be more 
focused the latter [52].This discordance can lead to dissatisfaction 
and frustration in the patients, and a less than desired clinical 
improvement by all [53].

By the same token, patients are often hesitant to follow their 
physician’s advice to exercise out of the unfounded but common 
fear that they will make their arthritis worse.Kinesiophobia, or 
fear of movement, is one of the most important limiting factors 
in patient’s activity levels, and has been shown to be more 
predictive of disability than OA x-ray severity [54,55]. This fear of 
movement has been shown to be even greater in obese patients, 
adding insult to injury in their challenges to be more active [56].

TOWARDS SOLUTIONS
So what are we to do? The first step towards getting better is 

admitting we are facing a big problem. Increased awareness of 
the size, scope, and morbidity of the arthritis epidemic amongst 
patients, providers, and policy makers is critical. Understanding 
the relationship between increased fatty tissue and arthritis, both 
from a weight and biochemical impact, will help provide more 
incentive for weight loss. One modeling prediction estimated that 
reducing obesity levels back to 1998 levels would prevent over 
100,000 knee replacements, as well as extend quality adjusted life 
expectancy by almost 8 million years in the United States alone 
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[16]. Patients need to grasp that a very modest and achievable 
10% loss in weight is a better pain medicine than any pill that 
they could take.  Recognizing the contributions of central chronic 
pain and fear of movement to the decreased function of patients 
with osteoarthritis can lead to previously unrecognized avenues 
for improvement. Clinicians being alert for arthritis as a limiting 
factor in other chronic health problems can widen the collection 
net for patients getting better education and treatment.We all 
need to keep moving, as the book on the benefits of exercise 
keeps getting thicker every day, as does the contrasting tome of 
the risks of inactivity. The task ahead may look enormous, but 
taken one patient at a time, anything is possible.

REFERENCES
1. Lawrence RC, Felson DT, Helmick CG, Arnold LM, Choi H, Deyo RA, 

et al. Estimates of the prevalence of arthritis and other rheumatic 
conditions in the United States. Part II. Arthritis Rheum. 2008; 58: 26-
35.

2. Centers for Disease Control and Prevention (CDC). Prevalence 
of doctor-diagnosed arthritis and arthritis-attributable activity 
limitation --- United States, 2007-2009. MMWR Morb Mortal Wkly 
Rep. 2010; 59: 1261-1265.

3. Zhang Y, Jordan JM . Epidemiology of osteoarthritis. Clin Geriatr Med. 
2010; 26: 355-369.

4. Murphy L, Schwartz TA, Helmick CG, Renner JB, Tudor G, Koch 
G, Dragomir A . Lifetime risk of symptomatic knee osteoarthritis. 
Arthritis Rheum. 2008; 59: 1207-1213.

5. White AG, Birnbaum HG, Janagap C, Buteau S, Schein J. Direct 
and indirect costs of pain therapy for osteoarthritis in an insured 
population in the United States. J Occup Environ Med. 2008; 50: 998-
1005.

6. Dunn JD, Pill MW. A claims-based view of health care charges and 
utilization for commercially insured patients with osteoarthritis. 
Manag Care. 2009; 18: 44-50.

7. Kotlarz H, Gunnarsson CL, Fang H, Rizzo JA. Insurer and out-of-pocket 
costs of osteoarthritis in the US: evidence from national survey data. 
Arthritis Rheum. 2009; 60: 3546-3553.

8. Zhang W, Koehoorn M, Anis AH. Work productivity among employed 
Canadians with arthritis. J Occup Environ Med. 2010; 52: 872-877.

9. 9- McNeil, JM Prevalence of Disabilities and Associated Health 
Conditions Among Adults --- United States, 1999. MMWR 
2009;58(16):421-426 

10. 10- KA Theis, MPH, JM Hootman, CG Helmick, L Murphy, J Bolen, G 
Langmaid State-Specific Prevalence of Arthritis-Attributable Work 
Limitation --- United States, 2003. MMWR 2009;58(16):421-426 

11. Swinburn BA, Sacks G, Hall KD, McPherson K, Finegood DT, Moodie 
ML, et al. The global obesity pandemic: shaped by global drivers and 
local environments. Lancet. 2011; 378: 804-814.

12. 12- Sherry B, Balluz L. Vital Signs: State-Specific Obesity Prevalence 
Among Adults --- United States, 2009 MMWR August 3, 2010 / 
59(Early Release);1-5 

13. 13- Behavioral Risk Factor Surveillance System, Centers for Disease 
Control, CDC.gov 

14. Neogi T, Zhang Y. Osteoarthritis prevention. Curr Opin Rheumatol. 
2011; 23: 185-191.

15. Bierma-Zeinstra SM, Koes BW. Risk factors and prognostic factors of 
hip and knee osteoarthritis. Nat Clin Pract Rheumatol. 2007; 3: 78-85.

16. Hootman JM, Helmick CG. Projections of US prevalence of arthritis and 
associated activity limitations. Arthritis Rheum. 2006; 54: 226-229.

17. Losina E, Walensky RP, Reichmann WM, Holt HL, Gerlovin H, Solomon 
DH, et al. Impact of obesity and knee osteoarthritis on morbidity and 
mortality in older Americans. Ann Intern Med. 2011; 154: 217-226.

18. Laurberg TB, Frystyk J, Ellingsen T, Hansen IT, Jørgensen A, Tarp U, 
et al. Plasma adiponectin in patients with active, early, and chronic 
rheumatoid arthritis who are steroid- and disease-modifying 
antirheumatic drug-naive compared with patients with osteoarthritis 
and controls. J Rheumatol. 2009; 36: 1885-1891.

19. Distel E, Cadoudal T, Durant S, Poignard A, Chevalier X, Benelli C, et al. 
The infrapatellar fat pad in knee osteoarthritis: an important source 
of interleukin-6 and its soluble receptor. Arthritis Rheum. 2009; 60: 
3374-3377.

20. Lago F, Gómez R, Conde J, Scotece M, Gómez-Reino JJ, Gualillo O, . 
Cardiometabolic comorbidities and rheumatic diseases: focus on the 
role of fat mass and adipokines. Arthritis Care Res (Hoboken). 2011; 
63: 1083-1090.

21. Dumond H, Presle N, Terlain B, Mainard D, Loeuille D, Netter P, et al. 
Evidence for a key role of leptin in osteoarthritis. Arthritis Rheum. 
2003; 48: 3118-3129.

22. Ku JH, Lee CK, Joo BS, An BM, Choi SH, Wang TH, et al. Correlation of 
synovial fluid leptin concentrations with the severity of osteoarthritis. 
Clin Rheumatol. 2009; 28: 1431-1435.

23. Simopoulou T, Malizos KN, Iliopoulos D, Stefanou N, Papatheodorou L, 
Ioannou M, et al. Differential expression of leptin and leptin’s receptor 
isoform (Ob-Rb) mRNA between advanced and minimally affected 
osteoarthritic cartilage; effect on cartilage metabolism. Osteoarthritis 
Cartilage. 2007; 15: 872-883.

24. Berry PA, Jones SW, Cicuttini FM, Wluka AE, Maciewicz RA. Temporal 
relationship between serum adipokines, biomarkers of bone and 
cartilage turnover, and cartilage volume loss in a population with 
clinical knee osteoarthritis. Arthritis Rheum. 2011; 63: 700-707.

25. Yusuf E, Ioan-Facsinay A, Bijsterbosch J, Klein-Wieringa I, Kwekkeboom 
J, Slagboom PE, et al. Association between leptin, adiponectin and 
resistin and long-term progression of hand osteoarthritis. Ann Rheum 
Dis. 2011; 70: 1282-1284.

26. Yoshimura N, Muraki S, Oka H, Kawaguchi H, Nakamura K, Akune 
T, et al. Association of knee osteoarthritis with the accumulation of 
metabolic risk factors such as overweight, hypertension, dyslipidemia, 
and impaired glucose tolerance in Japanese men and women: the 
ROAD study. J Rheumatol. 2011; 38: 921-930.

27. Engström G, Gerhardsson de Verdier M, Rollof J, Nilsson PM, 
Lohmander LS, et al. C-reactive protein, metabolic syndrome and 
incidence of severe hip and knee osteoarthritis. A population-based 
cohort study. Osteoarthritis Cartilage. 2009; 17: 168-173.

28. Sowers M, Karvonen-Gutierrez CA, Palmieri-Smith R, Jacobson JA, 
Jiang Y, Ashton-Miller JA, et al. Knee osteoarthritis in obese women 
with cardiometabolic clustering. Arthritis Rheum. 2009; 61: 1328-
1336.

29. Edwards RR, Cahalan C, Mensing G, Smith M, Haythornthwaite JA. 
Pain, catastrophizing, and depression in the rheumatic diseases. Nat 
Rev Rheumatol. 2011; 7: 216-224.

30. Ordeberg G. Characterization of joint pain in human OA. Novartis 
Found Symp. 2004; 260: 105-115.

31. Felson DT. Developments in the clinical understanding of 
osteoarthritis. Arthritis Res Ther. 2009; 11: 203.

32. Hawker GA, Stewart L, French MR, Cibere J, Jordan JM, March L, et al. 

http://www.ncbi.nlm.nih.gov/pubmed/18163497
http://www.ncbi.nlm.nih.gov/pubmed/18163497
http://www.ncbi.nlm.nih.gov/pubmed/18163497
http://www.ncbi.nlm.nih.gov/pubmed/18163497
http://www.ncbi.nlm.nih.gov/pubmed/24715952
http://www.ncbi.nlm.nih.gov/pubmed/24715952
http://www.ncbi.nlm.nih.gov/pubmed/24715952
http://www.ncbi.nlm.nih.gov/pubmed/24715952
http://www.ncbi.nlm.nih.gov/pubmed/20699159
http://www.ncbi.nlm.nih.gov/pubmed/20699159
http://www.ncbi.nlm.nih.gov/pubmed/18759314
http://www.ncbi.nlm.nih.gov/pubmed/18759314
http://www.ncbi.nlm.nih.gov/pubmed/18759314
http://www.ncbi.nlm.nih.gov/pubmed/18784547
http://www.ncbi.nlm.nih.gov/pubmed/18784547
http://www.ncbi.nlm.nih.gov/pubmed/18784547
http://www.ncbi.nlm.nih.gov/pubmed/18784547
http://www.ncbi.nlm.nih.gov/pubmed/20088148
http://www.ncbi.nlm.nih.gov/pubmed/20088148
http://www.ncbi.nlm.nih.gov/pubmed/20088148
http://www.ncbi.nlm.nih.gov/pubmed/19950287
http://www.ncbi.nlm.nih.gov/pubmed/19950287
http://www.ncbi.nlm.nih.gov/pubmed/19950287
http://www.ncbi.nlm.nih.gov/pubmed/20798651
http://www.ncbi.nlm.nih.gov/pubmed/20798651
http://www.ncbi.nlm.nih.gov/pubmed/21872749
http://www.ncbi.nlm.nih.gov/pubmed/21872749
http://www.ncbi.nlm.nih.gov/pubmed/21872749
http://www.ncbi.nlm.nih.gov/pubmed/21206274
http://www.ncbi.nlm.nih.gov/pubmed/21206274
http://www.ncbi.nlm.nih.gov/pubmed/17299445
http://www.ncbi.nlm.nih.gov/pubmed/17299445
http://www.ncbi.nlm.nih.gov/pubmed/16385518
http://www.ncbi.nlm.nih.gov/pubmed/16385518
http://www.ncbi.nlm.nih.gov/pubmed/21320937
http://www.ncbi.nlm.nih.gov/pubmed/21320937
http://www.ncbi.nlm.nih.gov/pubmed/21320937
http://www.ncbi.nlm.nih.gov/pubmed/19684150
http://www.ncbi.nlm.nih.gov/pubmed/19684150
http://www.ncbi.nlm.nih.gov/pubmed/19684150
http://www.ncbi.nlm.nih.gov/pubmed/19684150
http://www.ncbi.nlm.nih.gov/pubmed/19684150
http://www.ncbi.nlm.nih.gov/pubmed/19877065
http://www.ncbi.nlm.nih.gov/pubmed/19877065
http://www.ncbi.nlm.nih.gov/pubmed/19877065
http://www.ncbi.nlm.nih.gov/pubmed/19877065
http://www.ncbi.nlm.nih.gov/pubmed/21523926
http://www.ncbi.nlm.nih.gov/pubmed/21523926
http://www.ncbi.nlm.nih.gov/pubmed/21523926
http://www.ncbi.nlm.nih.gov/pubmed/21523926
http://www.ncbi.nlm.nih.gov/pubmed/14613274
http://www.ncbi.nlm.nih.gov/pubmed/14613274
http://www.ncbi.nlm.nih.gov/pubmed/14613274
http://www.ncbi.nlm.nih.gov/pubmed/19662330
http://www.ncbi.nlm.nih.gov/pubmed/19662330
http://www.ncbi.nlm.nih.gov/pubmed/19662330
http://www.ncbi.nlm.nih.gov/pubmed/17350295
http://www.ncbi.nlm.nih.gov/pubmed/17350295
http://www.ncbi.nlm.nih.gov/pubmed/17350295
http://www.ncbi.nlm.nih.gov/pubmed/17350295
http://www.ncbi.nlm.nih.gov/pubmed/17350295
http://www.ncbi.nlm.nih.gov/pubmed/21305502
http://www.ncbi.nlm.nih.gov/pubmed/21305502
http://www.ncbi.nlm.nih.gov/pubmed/21305502
http://www.ncbi.nlm.nih.gov/pubmed/21305502
http://www.ncbi.nlm.nih.gov/pubmed/21470970
http://www.ncbi.nlm.nih.gov/pubmed/21470970
http://www.ncbi.nlm.nih.gov/pubmed/21470970
http://www.ncbi.nlm.nih.gov/pubmed/21470970
http://www.ncbi.nlm.nih.gov/pubmed/21324967
http://www.ncbi.nlm.nih.gov/pubmed/21324967
http://www.ncbi.nlm.nih.gov/pubmed/21324967
http://www.ncbi.nlm.nih.gov/pubmed/21324967
http://www.ncbi.nlm.nih.gov/pubmed/21324967
http://www.ncbi.nlm.nih.gov/pubmed/18760940
http://www.ncbi.nlm.nih.gov/pubmed/18760940
http://www.ncbi.nlm.nih.gov/pubmed/18760940
http://www.ncbi.nlm.nih.gov/pubmed/18760940
http://www.ncbi.nlm.nih.gov/pubmed/19790111
http://www.ncbi.nlm.nih.gov/pubmed/19790111
http://www.ncbi.nlm.nih.gov/pubmed/19790111
http://www.ncbi.nlm.nih.gov/pubmed/19790111
http://www.ncbi.nlm.nih.gov/pubmed/21283147
http://www.ncbi.nlm.nih.gov/pubmed/21283147
http://www.ncbi.nlm.nih.gov/pubmed/21283147
http://www.ncbi.nlm.nih.gov/pubmed/15283446
http://www.ncbi.nlm.nih.gov/pubmed/15283446
http://www.ncbi.nlm.nih.gov/pubmed/19232065
http://www.ncbi.nlm.nih.gov/pubmed/19232065
http://www.ncbi.nlm.nih.gov/pubmed/18296075


Central

Gregory (2014)
Email: 

Ann Orthop Rheumatol 2(3): 1031 (2014) 4/4

Gregory M (2014) Osteoarthritis the Killer Hiding in Plain Sight. Ann Orthop Rheumatol 2(3): 1031.

Cite this article

Understanding the pain experience in hip and knee osteoarthritis--an 
OARSI/OMERACT initiative. Osteoarthritis Cartilage. 2008; 16: 415-
422.

33. Hannan MT, Felson DT, Pincus T. Analysis of the discordance between 
radiographic changes and knee pain in osteoarthritis of the knee. J 
Rheumatol. 2000; 27: 1513-1517.

34. Salaffi F, Cavalieri F, Nolli M, Ferraccioli G. Analysis of disability in 
knee osteoarthritis. Relationship with age and psychological variables 
but not with radiographic score. J Rheumatol. 1991; 18: 1581-1586.

35. Marcus DA. Obesity and the impact of chronic pain. Clin J Pain. 2004; 
20: 186-191.

36. Edwards RR, Bingham CO 3rd, Bathon J, Haythornthwaite JA. 
Catastrophizing and pain in arthritis, fibromyalgia, and other 
rheumatic diseases. Arthritis Rheum. 2006; 55: 325-332.

37. Somers TJ, Keefe FJ, Godiwala N, Hoyler GH. Psychosocial factors and 
the pain experience of osteoarthritis patients: new findings and new 
directions. Curr Opin Rheumatol. 2009; 21: 501-506.

38. Ray L, Lipton RB, Zimmerman ME, Katz MJ, Derby CA. Mechanisms 
of association between obesity and chronic pain in the elderly. Pain. 
2011; 152: 53-59.

39. Wolfe F, Mitchell DM, Sibley JT, Fries JF, Bloch DA, Williams CA, et al. 
The mortality of rheumatoid arthritis. Arthritis Rheum. 1994; 37: 481-
494.

40. Riise T, Jacobsen BK, Gran JT, Haga HJ, Arnesen E. Total mortality is 
increased in rheumatoid arthritis. A 17-year prospective study. Clin 
Rheumatol. 2001; 20: 123-127.

41. Aviña-Zubieta JA, Choi HK, Sadatsafavi M, Etminan M, Esdaile JM, 
Lacaille D, et al. Risk of cardiovascular mortality in patients with 
rheumatoid arthritis: a meta-analysis of observational studies. 
Arthritis Rheum. 2008; 59: 1690-1697.

42. Cerhan JR, Wallace RB, el-Khoury GY, Moore TE, Long CR. Decreased 
survival with increasing prevalence of full-body, radiographically 
defined osteoarthritis in women. Am J Epidemiol. 1995; 141: 225-234.

43. Hochberg MC. Mortality in osteoarthritis. Clin Exp Rheumatol. 2008; 
26: S120-124.

44. Kumar N, Marshall NJ, Hammal DM, Pearce MS, Parker L, Furniss SS, et 
al. Causes of death in patients with rheumatoid arthritis: comparison 
with siblings and matched osteoarthritis controls. J Rheumatol. 2007; 
34: 1695-1698.

45. Nüesch E, Dieppe P, Reichenbach S, Williams S, Iff S, Jüni P, et al. All 
cause and disease specific mortality in patients with knee or hip 

osteoarthritis: population based cohort study. BMJ. 2011; 342: d1165.

46. Cacciatore F, Della-Morte D, Basile C, Mazzella F, Mastrobuoni C, 
Salsano E, et al. Long-term mortality in frail elderly subjects with 
osteoarthritis. Rheumatology (Oxford). 2014; 53: 293-299.

47. Haugen IK, Ramachandran VS, Misra D, Neogi T, Niu J, Yang T, et 
al. Hand osteoarthritis in relation to mortality and incidence of 
cardiovascular disease: data from the Framingham Heart Study. Ann 
Rheum Dis. 2013.

48. van den Bussche H, Koller D, Kolonko T, Hansen H, Wegscheider K, 
Glaeske G, et al. Which chronic diseases and disease combinations 
are specific to multimorbidity in the elderly? Results of a claims data 
based cross-sectional study in Germany. BMC Public Health. 2011; 11: 
101. 

49. Hirschman J, Whitman S, Ansell D. The black:white disparity in breast 
cancer mortality: the example of Chicago. Cancer Causes Control. 
2007; 18: 323-333.

50. Boyd CM, Leff B, Wolff JL, Yu Q, Zhou J, Rand C, et al. Informing clinical 
practice guideline development and implementation: prevalence of 
coexisting conditions among adults with coronary heart disease. J Am 
Geriatr Soc. 2011; 59: 797-805.

51. Slater M, Perruccio AV, Badley EM. Musculoskeletal comorbidities in 
cardiovascular disease, diabetes and respiratory disease: the impact 
on activity limitations; a representative population-based study. BMC 
Public Health. 2011; 11: 77. 

52. Lam CL, Lauder IJ. The impact of chronic diseases on the health-
related quality of life (HRQOL) of Chinese patients in primary care. 
Fam Pract. 2000; 17: 159-166.

53. Alami S1, Boutron I, Desjeux D, Hirschhorn M, Meric G, Rannou F, 
et al. Patients’ and practitioners’ views of knee osteoarthritis and 
its management: a qualitative interview study. PLoS One. 2011; 6: 
e19634.

54. Damsgard E, Thrane G, Anke A, Fors T, Røe C. Activity-related pain 
in patients with chronic musculoskeletal disorders. Disabil Rehabil. 
2010; 32: 1428-1437.

55. Heuts PH, Vlaeyen JW, Roelofs J, de Bie RA, Aretz K, van Weel C, et al. 
Pain-related fear and daily functioning in patients with osteoarthritis. 
Pain. 2004; 110: 228-235.

56. Vincent HK, Lamb KM, Day TI, Tillman SM, Vincent KR, George SZ. . 
Morbid obesity is associated with fear of movement and lower quality 
of life in patients with knee pain-related diagnoses. PM R. 2010; 2: 
713-722.

http://www.ncbi.nlm.nih.gov/pubmed/18296075
http://www.ncbi.nlm.nih.gov/pubmed/18296075
http://www.ncbi.nlm.nih.gov/pubmed/18296075
http://www.ncbi.nlm.nih.gov/pubmed/10852280
http://www.ncbi.nlm.nih.gov/pubmed/10852280
http://www.ncbi.nlm.nih.gov/pubmed/10852280
http://www.ncbi.nlm.nih.gov/pubmed/1765985
http://www.ncbi.nlm.nih.gov/pubmed/1765985
http://www.ncbi.nlm.nih.gov/pubmed/1765985
http://www.ncbi.nlm.nih.gov/pubmed/15100595
http://www.ncbi.nlm.nih.gov/pubmed/15100595
http://www.ncbi.nlm.nih.gov/pubmed/16583384
http://www.ncbi.nlm.nih.gov/pubmed/16583384
http://www.ncbi.nlm.nih.gov/pubmed/16583384
http://www.ncbi.nlm.nih.gov/pubmed/19617836
http://www.ncbi.nlm.nih.gov/pubmed/19617836
http://www.ncbi.nlm.nih.gov/pubmed/19617836
http://www.ncbi.nlm.nih.gov/pubmed/20926190
http://www.ncbi.nlm.nih.gov/pubmed/20926190
http://www.ncbi.nlm.nih.gov/pubmed/20926190
http://www.ncbi.nlm.nih.gov/pubmed/8147925
http://www.ncbi.nlm.nih.gov/pubmed/8147925
http://www.ncbi.nlm.nih.gov/pubmed/8147925
http://www.ncbi.nlm.nih.gov/pubmed/11346224
http://www.ncbi.nlm.nih.gov/pubmed/11346224
http://www.ncbi.nlm.nih.gov/pubmed/11346224
http://www.ncbi.nlm.nih.gov/pubmed/7840096
http://www.ncbi.nlm.nih.gov/pubmed/7840096
http://www.ncbi.nlm.nih.gov/pubmed/7840096
http://www.ncbi.nlm.nih.gov/pubmed/19026154
http://www.ncbi.nlm.nih.gov/pubmed/19026154
http://www.ncbi.nlm.nih.gov/pubmed/17696284
http://www.ncbi.nlm.nih.gov/pubmed/17696284
http://www.ncbi.nlm.nih.gov/pubmed/17696284
http://www.ncbi.nlm.nih.gov/pubmed/17696284
http://www.ncbi.nlm.nih.gov/pubmed/21385807
http://www.ncbi.nlm.nih.gov/pubmed/21385807
http://www.ncbi.nlm.nih.gov/pubmed/21385807
http://www.ncbi.nlm.nih.gov/pubmed/24158755
http://www.ncbi.nlm.nih.gov/pubmed/24158755
http://www.ncbi.nlm.nih.gov/pubmed/24158755
http://www.ncbi.nlm.nih.gov/pubmed/24047870
http://www.ncbi.nlm.nih.gov/pubmed/24047870
http://www.ncbi.nlm.nih.gov/pubmed/24047870
http://www.ncbi.nlm.nih.gov/pubmed/24047870
http://www.ncbi.nlm.nih.gov/pubmed/21320345
http://www.ncbi.nlm.nih.gov/pubmed/21320345
http://www.ncbi.nlm.nih.gov/pubmed/21320345
http://www.ncbi.nlm.nih.gov/pubmed/21320345
http://www.ncbi.nlm.nih.gov/pubmed/21320345
http://www.ncbi.nlm.nih.gov/pubmed/17285262
http://www.ncbi.nlm.nih.gov/pubmed/17285262
http://www.ncbi.nlm.nih.gov/pubmed/17285262
http://www.ncbi.nlm.nih.gov/pubmed/21568950
http://www.ncbi.nlm.nih.gov/pubmed/21568950
http://www.ncbi.nlm.nih.gov/pubmed/21568950
http://www.ncbi.nlm.nih.gov/pubmed/21568950
http://www.ncbi.nlm.nih.gov/pubmed?LinkName=pubmed_pubmed&from_uid=21291555
http://www.ncbi.nlm.nih.gov/pubmed?LinkName=pubmed_pubmed&from_uid=21291555
http://www.ncbi.nlm.nih.gov/pubmed?LinkName=pubmed_pubmed&from_uid=21291555
http://www.ncbi.nlm.nih.gov/pubmed?LinkName=pubmed_pubmed&from_uid=21291555
http://www.ncbi.nlm.nih.gov/pubmed/10758080
http://www.ncbi.nlm.nih.gov/pubmed/10758080
http://www.ncbi.nlm.nih.gov/pubmed/10758080
http://www.ncbi.nlm.nih.gov/pubmed/21573185
http://www.ncbi.nlm.nih.gov/pubmed/21573185
http://www.ncbi.nlm.nih.gov/pubmed/21573185
http://www.ncbi.nlm.nih.gov/pubmed/21573185
http://www.ncbi.nlm.nih.gov/pubmed/20624107
http://www.ncbi.nlm.nih.gov/pubmed/20624107
http://www.ncbi.nlm.nih.gov/pubmed/20624107
http://www.ncbi.nlm.nih.gov/pubmed/15275772
http://www.ncbi.nlm.nih.gov/pubmed/15275772
http://www.ncbi.nlm.nih.gov/pubmed/15275772
http://www.ncbi.nlm.nih.gov/pubmed/20709300
http://www.ncbi.nlm.nih.gov/pubmed/20709300
http://www.ncbi.nlm.nih.gov/pubmed/20709300
http://www.ncbi.nlm.nih.gov/pubmed/20709300

	Osteoarthritis the Killer Hiding in Plain Sight
	Editorial
	Cost and Disability
	Obesity
	Adipose Tissue in Oa 
	Chronic Pain and Obesity 
	Mortality in Oa 
	Oa as a Chronic Disease 
	Towards Solutions 
	References

