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Shifting gears in osteoarthritis research towards symptomatic
osteoarthritis
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Osteoarthritis (OA) is the most common joint disorder and the leading cause of disability in
elders. In 2015, the World Health Organization estimated that 18.0% of women and 9.6% of
men 60 years of age or over suffer from symptomatic OA. Among people with symptomatic
OA, 80% have some limitation in mobility and 25% are unable to perform their major daily
activities (1). Symptomatic OA is one of the most expensive medical conditions treated in
the U.S. hospitals in 2008, with a cost of approximately $40 billion in expenditure of the
total national inpatient care, mainly incurred by arthroplasty surgery (2). More recently,
several studies also found that symptomatic knee or hip OA is associated with an increased
risk of all-cause mortality (3-5). All of these findings indicate that the societal burden of
symptomatic OA is formidable.

To date, there is no known cure for OA. The main goals of the contemporary management of
the disease remain control of pain and improvement in both function and health-related
quality of life with avoidance of therapeutic toxicity (6). However, the predilection for
pharmacologic treatment of symptoms has various side effects. In particular, the frequent use
of non-steroidal anti-inflammatory drugs for symptomatic OA patients has been questioned
because of their high risk for gastrointestinal and cardiovascular toxicities (7, 8). While
arthroplasty surgery greatly improves symptoms, physical function and quality of life among
the majority of patients with end-stage symptomatic OA, the surgical procedure itself is
neither inexpensive nor risk-free. Approximately 0.5% to 1% of patients died within 90 days
after surgery, and the risk of venous thromboembolism increased by almost 6—fold over one
year after the surgery in comparison with subjects with similar OA severity who did not have
surgery (9). Therefore, identifying risk factors, especially potentially modifiable ones, for
symptomatic OA and implementing appropriate measures to prevent its occurrence have
significant public health implications.

Although pain from OA is a major factor leading to the decision to seek medical care and an
important antecedent to disability, most previous studies have focused on the risk factors for
structural lesions detected by various imaging modalities, such as radiographs or MRI (6).
Only a few population-based observational studies have been conducted to describe the
pattern of incident symptomatic or clinical OA at three major joints (i.e., hip, knee and hand)
(10-12), and to identify their risk factors (11, 13). The mismatch between the sparseness of
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previous studies on symptomatic OA and the actual needs of patients is stark. First,
structural lesions detected by radiographs or other imaging modalities are not strongly
correlated with symptoms. For example, in the Framingham OA Study, more than two thirds
of subjects with radiographic knee OA do not have knee pain (14). Second, besides
structural lesions in joints, many other risk factors (e.g., genetic predisposition, prior
experience, current mood, expectations, and social/cultural environment) may play
important roles in the development of joint symptoms; thus, it is unsurprising that risk
factors for radiographic OA may not be good predictors of the symptomatic disease (6). As a
result, the underlying causes of symptomatic OA are still not well understood, and there is
urgent need to shift OA research towards patient-centered outcomes, i.e., symptomatic or
clinical OA and its sequelae (15).

In this issue of Arthritis and Rheumatology, Reyes and colleagues reported that overweight
and obese subjects in the Sistema d’Informacio per al Desenvolupament de I’ Investigacio en
Atencio Primaria (SIDIAP) study were at much higher risk of developing clinically
diagnosed OA at the knee, hip and hand joints than those with normal weight. Compared
with those of normal body mass index (BMI <25 kg/m?), the adjusted hazard ratios of
clinically diagnosed OA were 1.5, 2.0 and 2.5, for subjects with overweight (BMI: 25-<30
kg/m?2), grade | obesity (BMI: 30-<35 kg/m?) and grade 11 obesity (BMI =35 kg/m?),
respectively. Similar results were observed when the effect of overweight and obesity on the
risk of clinically diagnosed OA was evaluated at knee, hip and hand separately.

Several characteristics of the study are worth commenting. First, the SIDIAP study is one of
the largest population-based cohort studies that described the incidence of clinically
diagnosed OA at three major joints (i.e., knee, hip and hand). The study consisted of
approximately 1.7 million participants aged =40 years who were registered in the SIDIAP
database. During the 4.5 years of follow-up period, over 83,000 subjects developed clinically
diagnosed OA in the knee, 27,000 in the hip, and 31,000 in the hand joint; therefore, the
investigators were able to describe the patterns of OA occurrence in each joint by age and
BMI categories, and to estimate the effect of BMI categories on disease occurrence.

Second, the SIDIAP study used ICD-10 Codes entered by the health care providers to
identify patients with clinical OA. This approach appeared highly correlated with self-
reported OA, with sensitivity of 0.71 and specificity of 0.94 (16). The investigators also
validated OA diagnosis by reviewing the free text and radiographic reports from 150
randomly selected subjects with newly registered OA code; however, no measure of validity
was reported in terms of sensitivity, specificity and positive predictive value from the study
(12). Thus, it is unclear to what extent that misclassification of OA diagnosis could affect the
incidence of OA, and its impact on the relation of overweight and obese to the risk of
incident clinically diagnosed OA. Nevertheless, the incidence rate of clinically diagnosed
OA among participants in the SIDIAP study appeared to be compatible to those reported in
other population-based cohort studies (12). Interestingly, while patterns of clinically
diagnosed OA according to age, sex and joint involvement among participants in the
SIDIAP in 2006-2010 were similar to those among members of the Fallon Community
Health Plan (FCHP) reported by Oliveria et al. in the early 1990’s (10), the incidence rate of
the disease was higher among subjects in the SIDIAP study (6.5 per 1000 person-years) than
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that among members of the FCHP (4.3 per 1000 person-years). Such a difference may be
accounted for by an increase in the prevalence of overweight and obesity over the last 20
years.

Third, approximately 46% of eligible subjects from the SIDIAP database were excluded
from the current study because of missing information on BMI, and the incidence rate of
clinically diagnosed OA appeared to be different according to the availability of BMI values:
9.1 at knee, 2.9 at hip, and 3.2 at hand per 1000 person-years among subjects with BMI data
available, and 3.0 at knee, 1.0 at hip and 1.3 at hand per 1000 person-years among subjects
with BMI information missing. The difference in the incidence rate of OA is unlikely to be
explained by sex and age difference between subjects with and subjects without BMI
information (women: 54.2% vs. 49.0%, mean age: 64.1 vs. 60.4 years). Therefore, the
sample used in the current study not only limits its generalizability of the incidence rate of
clinically diagnosed OA to the general population, but it may also jeopardize the validity of
the effect estimates of BMI categories on risk of OA. It is not unreasonable to speculate that
overweight and obese subjects were more likely to use primary health care resources than
their counterparts with normal body weight, and thus were more likely to be diagnosed with
OA. If that is the case, potential selection bias may lead to an overestimation of the
association between BMI categories and risk of OA.

Finally, the study also examined whether the effect of obesity on the development of
clinically diagnosed OA varied by age, and showed that the hazard ratios of obesity on
incidence of clinically diagnosed knee OA were greater among subjects around 60 years of
age. The investigators stated that “By identifying the age at which obesity would more
seriously influence the risk of OA, health care providers could focus prevention strategies on
a narrower target population (i.e., middle adulthood).” In general, the effect measures on a
relative scale (e.g., hazard ratio, rate ratio or risk ratio) are more pertinent in making a causal
inference regarding the etiology of the disease, whereas the effect measures on an absolute
scale (e.g., rate difference or risk difference) are more appropriate for public health
implications. In the current study, the largest rate difference in clinically diagnosed knee OA
between obese and normal-weight subjects was observed around age 70’s (Figure 1),
indicating that weight-loss intervention implementing during a relevant time period (may not
be around age 70’s) to affect the risk of symptomatic OA around age 70’s may be more cost
effective if the cost of weight-loss intervention per subject is the same across different age
categories. Nevertheless, OA is a chronic disease and exposure to overweight or obesity
during the entire adulthood confers risk of symptomatic OA,; thus weight control throughout
life should be considered as primary prevention of the disease. Despite a few potential
limitations of the study, results from the SIDIAP study provided further convincing evidence
that overweight/obesity is a strong risk factor for symptomatic OA.

Over the past three decades the global prevalence of obesity almost doubled. During the
same time period the prevalence of symptomatic knee OA almost doubled in women and
tripled in men (17). One would expect that the population attributable risk of symptomatic
OA from overweight or obese would likely increase in the near future. The consistent
findings of being overweight or obese on the risk of both radiographic and symptomatic OA
in observational studies beg the questions of whether weight loss may reduce the risk of OA,
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and if it does, what kind of intervention programs of weight loss may reduce the risk of
symptomatic OA.

In the early 1990’s, the results from the Framingham OA Study reported that weight loss of
approximately 10 pounds in women was associated with a roughly 50% reduction in the risk
of symptomatic knee OA, and the effect was even stronger among women whose baseline
BMI was high (18). However, the study did not specify what factors lead to subjects’ weight
loss. Weight is a biological measure and does not change by itself. People can lose their
weight either intentionally (e.g., calorie restriction, exercise, medication use or surgery) or
unintentionally (e.g., nutritional deficiency or preexisting medical conditions) and the cost-
effectiveness of these various interventions varies markedly (19). The effect of weight loss
from each of these measures on the development of symptomatic OA may vary because
different approaches of changing weight may themselves have different direct effect on the
risk of the disease. To our knowledge, few, if any, observational studies have specifically
evaluated the effect of a particular weight-loss measure on the risk of developing
symptomatic OA owing to formidable cost of conducting such a study. In a post-hoc analysis
of data collected from the Prevention of Knee Osteoarthritis in Overweight Female
(PROOF), a moderate amount of weight-loss (i.e., 5 kg or 5% of body weight) mainly
through either diet or exercise was associated with a reduced risk of symptomatic knee OA
defined by ACR criteria; however, the association was not statistically significant (OR=0.34,
95% ClI: 0.09-1.32) owing to small sample size (20).

On the other hand, in a randomized clinical trial of Intensive Diet and Exercise for Arthritis
(IDEA) (21), a secondary prevention of weight loss on OA, subjects with symptomatic knee
OA who were assigned to the intensive diet intervention only group lost more weight than
those who were assigned to exercise only group (lost 8.9 vs. 1.8 kg); however, there was no
statistically significant difference in the improvement of pain, function and SF-36 physical
component subscale. Moreover, subjects assigned to receive both intensive diet and exercise
(lost 10.6 kg) had significant improvement in knee pain, function and physical component
subscale than those assigned to a single intervention, suggesting that intervention aiming at
both weight loss and muscle strength improvement with appropriate exercise program may
provide better beneficial effect to patients with symptomatic OA. Assuming that there is a
causal relationship between weight loss and risk of the occurrence of symptomatic OA and
that an appropriate approach will be taken to reduce the weight, using data from the SIDIAP
study, eliminating obesity alone from the population would prevent approximately 30% of
symptomatic knee OA, 15% of symptomatic hip OA and 7.0% of symptomatic hand OA,
respectively, indicating a tremendous public health impact.

Besides overweight and obesity there are likely other risk factors for the development of
symptomatic OA and its sequelae, and the risk factors for OA may vary at different joints.
Nevertheless, Reyes and colleagues’ study aiming to assess the risk factors for the clinically
diagnosed OA is worth applauding. With limited resources, it is time to gear OA research
towards patient-centered outcomes: symptomatic OA and its sequelae.
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