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Abstract

Objective: We aimed to determine if hand joints develop an accelerated form of osteoarthritis 

and characterize individuals who develop accelerated hand osteoarthritis (AHOA).

Methods: We evaluated 3519 participants in the Osteoarthritis Initiative with complete data for 

baseline and 48-month radiographic hand osteoarthritis. One reader scored posteroanterior 

radiographs of the dominant hand using a modified Kellgren-Lawrence (KL) scale and another 

reader scored the presence of central or marginal erosions. A third reader read images flagged for 

signs of diseases other than osteoarthritis. We defined AHOA as ≥1 joints that progressed from a 

KL grade of 0 or 1 at baseline to KL 3 or 4 at 48 months.

Results: The definition of AHOA was met by 1% over 4 years: 37 hands had 1 joint affected and 

1 hand had 2 joints affected. At baseline, adults who developed AHOA were more likely to have 

hand pain (37% vs 22%), radiographic hand osteoarthritis (71% vs 36%), as well as central (22% 

vs 7%) and marginal erosions (11 vs 2%) in other joints compared to those without AHOA. Adults 

with AHOA were more likely to develop new erosions over 48 months (central 35%; marginal 5%) 
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than those without AHOA (central 5%; marginal 1%). The most common locations of accelerated 

osteoarthritis were the second metacarpophalangeal and first carpometacarpal joint.

Conclusion: Accelerated osteoarthritis can occur in the hand, especially among digits commonly 

used for pinching and fine motor skills.
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Hand osteoarthritis (HOA) is a painful and debilitating disease, as well as the most frequent 

location of osteoarthritis [1]. There may be considerable heterogeneity within this condition, 

which previous investigators have tried to divide into subsets based on the presence of 

erosions or affected joints (e.g., distal interphalangeal [DIP] [2], proximal interphalangeal 

[PIP] or thumb-base) [3–5].

Previous studies have explored incidence of HOA [4, 6–9], but few have assessed the 

incidence of subsets of HOA [4, 6, 10, 11]. For example, within the Osteoarthritis Initiative 

(OAI), 19% of people developed radiographic osteoarthritis in at least one DIP or PIP over 

four years, but only 3% developed erosive osteoarthritis [4]. Assessing the onset of HOA 

subsets is challenging because there are few large cohorts with sufficient sample size to 

longitudinally explore the potential subsets [7].

A potentially underexplored subset of HOA is individuals who experience a dramatic 

accelerated rate of osteoarthritis onset. Larger joints such as the knee, hip and less frequently 

shoulder may develop an accelerated form of osteoarthritis [12–19]. Adults who develop 

accelerated knee osteoarthritis, in which they progress from normal radiographic appearance 

to advance-stage disease within 4 years and often in less than 12 months, report more pain 

and dysfunction than adults who develop a more gradual onset of osteoarthritis [2, 20, 21]. It 

is unknown whether such a novel subset of osteoarthritis exists among small joints in adults, 

particularly the joints of the hand. Therefore, we aimed to determine if hand joints develop 

an accelerated form of osteoarthritis, characterize individuals who develop accelerated HOA, 

and compare them to those who do not. We anticipate that those with accelerated HOA will 

have more erosions, particularly central erosions, than those without accelerated HOA 

because central erosions are a risk factor for cartilage loss [22].

PATIENTS AND METHODS

Study design

To characterize accelerated HOA, we identified individuals using data from baseline and the 

48-month follow-up visit of the Osteoarthritis Initiative (OAI). The OAI is a multicenter 

cohort study of 4,796 adults with or at risk for symptomatic knee osteoarthritis. Four clinical 

sites (Memorial Hospital of Rhode Island, The Ohio State University, University of 

Maryland and Johns Hopkins University, and the University of Pittsburgh) recruited 

participants between February 2004 and May 2006. OAI data and protocols are available for 

free public access [23]. Institutional review boards at each OAI clinical site and the OAI 
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coordinating center (University of California, San Francisco) approved the OAI study. All 

participants provided informed consent prior to participation.

Participant selection

We initially evaluated 3,616 participants in the OAI with good quality radiographs of the 

dominant hand at baseline and 48-month visits. We excluded 19 people who had 

radiographic evidence suggestive of a musculoskeletal pathology other than osteoarthritis 

(e.g., psoriatic arthritis, rheumatoid arthritis, osteitis, gout, ankylosis; n=3,597). These 

findings were initially identified by one reader (IKH) and confirmed by a musculoskeletal 

radiologist (SES). To minimize misclassification, we also excluded 78 people because a 

reader was unable to assess radiographic severity (Kellgren-Lawrence [KL] grade) at 16 

joints (i.e., 12 finger joints, 4 thumb joints) because of hand positioning (n=3,519).

Dominant hand

The OAI staff asked study participants if they were right or left handed and 95% of 

participants responded with left or right. If a participant answered ambidextrous or unknown 

or if data was missing, then we used standardized rules to define the dominant hand: 1) if the 

person had unilateral hand radiographs then we selected the imaged hand (4%) and 2) if the 

person had bilateral hand radiographs we selected the dominant hand based on the ipsilateral 

hand to the foot a participant reported using to kick a ball (1%).

Hand radiographs

Staff at each OAI site collected posteroanterior radiographs of the dominant hand of each 

participant at baseline and 48 months. The positioning of the hand required the participant to 

be placed with the elbow flexed 90 degrees and the forearm flat against the table. While 

most participants had unilateral hand radiographs, only 22% had bilateral images; hence, our 

work focused on the dominant hand.

Hand radiographic readings

Using the radiographs, readers scored 16 joints of the dominant hand: 2nd–5th DIP joints, 

2nd–5th PIP joints, 1st–5th MCP joints, thumb interphalangeal (IP) joint, and the thumb-

base joints: first carpometacarpal (CMC) joint and scaphotrapezial (STT) joint [11]. 

Specifically, a radiology fellow (LFS), who was trained for this project by a Board Certified 

musculoskeletal radiologist (SES), scored radiographic severity using a modified KL scale. 

A software displayed baseline and follow-up images side by side but blinded the reader to 

time. The modified KL scale was used in the Framingham Study [6]: KL 0=no osteoarthritis 

(no osteophyte or joint space narrowing), KL 1=questionable osteophyte or joint space 

narrowing, KL 2=small osteophyte(s) or mild joint space narrowing, KL 3=moderate 

osteophyte(s) or joint space narrowing, KL 4=large osteophyte(s) or joint space narrowing. 

LFS scored 100 randomly selected pairs of hand radiographs twice, with good intra-reader 

agreement (weighted kappa > 0.84 across 16 joints).

Another reader (IKH) scored the presence of central or marginal erosions (kappa > 0.79 

across joints from 70 hands). The presence of central erosions was reported according to the 

Osteoarthritis Research Society International atlas [25]. The presence of marginal erosions 
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was reported based on the Sharp-van der Heijde method [26]. However, in contrast to this 

method, we also scored the DIP joints, as they are frequently affected in HOA, and only the 

thumb-base joints were scored in the wrist. Central and marginal erosions were scored 

because prior reports indicate that both may be identified among people with HOA [10, 27–

29].

Definition of accelerated HOA

We defined incident accelerated HOA as a hand with at least one joint that progressed from 

no radiographic osteoarthritis (KL = 0 or 1) at baseline to advance-stage disease at 48-

months (KL = 3 or 4). A strength of this definition is that it typically requires a change in 

osteophytes and joint space. We previously validated this definition for accelerated knee 

osteoarthritis [21].

Avoiding Misclassification

Readings from the radiology fellow were sent to a rheumatologist with an expertise in HOA 

epidemiology (IKH). The rheumatologist added scores for specific joint features (e.g., 

presence of central erosions) and flagged hands when she had concerns of pathology 

unrelated to osteoarthritis. The flagged hands were then sent to the Board Certified 

musculoskeletal radiologist who reviewed the images and offered a final opinion on whether 

the person should be excluded due to radiographic evidence of other pathology. Finally, a 

rheumatologist (TEM) reviewed medication use among participants with possible 

accelerated HOA to determine if anyone should be excluded based on indications of 

treatment for an inflammatory condition.

Participant characteristics

We selected demographic, anthropometric, and additional participant characteristics. These 

were acquired based on a standard protocol [23]. Specifically, we extracted several key 

baseline variables: age, body mass index (BMI), sex, and radiographic status. We also 

derived a person’s baseline menopause status and the presence of metabolic syndrome using 

publicly available data. Menopausal status at baseline was based on a woman’s response to 

“When was your last natural menstrual period? Do not include bleeding due to taking female 

hormone pills or patches.” Based on this question, we classified a woman into three states: 

1) premenopause if she indicated that she had a natural menstrual period “within the past 12 

months”, 2) perimenopause if she indicated that she had a natural menstrual period in “1 to 2 

years ago” or “3 to 4 years ago”, and 3) postmenopause if she answered “5 or more years 

ago”. We excluded women who did not know when their last natural menstrual period 

occurred. If a woman left this question unanswered and she reported a history of a 

hysterectomy, then we considered her in perimenopause if the hysterectomy was in the 5 

years prior to OAI baseline and postmenopause if the hysterectomy was reported 5 or more 

years prior to the baseline visit. The presence of metabolic syndrome was defined by having 

at least 2 of 4 criteria: 1) self-reported diabetes on the Charlson Comorbidity Index, 2) use of 

cholesterol medication (derived from a medication inventory form), 3) high blood pressure 

(systolic pressure≥130 or diastolic pressure≥85) or use of hypertension medication (derived 

from a medication inventory form), and 4) central adiposity based on sex-specific cutoffs for 

weight circumference. Additionally, participants were asked at baseline about hand pain: 
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“During the past 30 days, which of these joints have had pain, aching, or stiffness on most 

days? By most days, we mean more than half the days of a month.” Participants would then 

indicate left or right hand [23]. The baseline variables were extracted from the allclinical00 

(version 0.2.2) and mif00 (version 0.2.2) files, which are available on the OAI website.

At each OAI follow-up visit, the OAI staff asked participants if a doctor said they broke or 

fractured hand bone(s) since their last visit about 12 months prior. The participant then 

answered yes or no (files: allclinical01 [version 1.2.1], allclinical03 [version 3.2.1], 

allclinical05 [version 5.2.1], allclinical06 [version 6.2.1]).

Statistical methods

We calculated descriptive statistics to characterize people with and without accelerated 

HOA. For categorical variables we calculated the differences in frequency between those 

with and without accelerated HOA and the Wald (Asymptotic) 95% confidence limits. For 

continuous measures, we calculated the mean differences and the 95% confidence limits 

based on pooled and Satterthwaite 95% intervals depending on whether variances were 

equal or not between groups, respectively. We conducted an exploratory logistic regression 

to test the association between incident accelerated HOA and 5 baseline characteristics in 

one model (i.e., sex, presence of radiographic HOA, presence of central erosions, body 

weight, and age). As a sensitivity analysis, we calculated the descriptive characteristics for 

people with and without accelerated HOA among those who had no joints with advance-

stage disease in the dominant hand at baseline (KL=3 or 4). Results were generated using 

SAS Enterprise Guide 7.1 (Cary, NC).

Ethical standards

The OAI was approved and meets all criteria for ethical standards regarding human and 

animal studies defined in the 1964 Declaration of Helsinki and all amendments made after. 

Institutional review boards at each OAI clinical site and the OAI coordinating center 

(University of California, San Francisco) approved the OAI study (approval number 10–

00532). All participants provided informed consent prior to participation.

RESULTS

We analyzed data from 3,519 participants. There were no meaningful differences between 

OAI participants included (n=3519) or excluded (n=1277) from these analyses for age 

(included: 60.8±9.2 years vs excluded: 62.2±9.0 years), BMI (28.7±4.9 kg/m2 vs 28.4±4.8 

kg/m2), or proportion of females (58% vs 60%), presence of hand pain (28% vs 29%), or 

self-reported diagnosis of HOA (17% vs 16%).

The definition of accelerated HOA was met by 1% (95% confidence interval [CI]=0.8 to 

1.5%) over 4 years: 37 hands had 1 joint affected and 1 hand had 2 joints affected.

At baseline the accelerated HOA group was slightly more female (74% vs 57%), older (64.9 

vs 61.0 years), and more likely to have hand pain (37% vs 22%; Table 1). Only 1 person 

(3%) with accelerated HOA had a fracture during the observation period, compared to 56 

people (2%) with fractures in the control group. Additionally, 8% of adults with accelerated 

Davis et al. Page 5

J Rheumatol. Author manuscript; available in PMC 2020 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



HOA also developed accelerated knee osteoarthritis, compared with 3% of adults without 

accelerated HOA. When we calculated the descriptive characteristics among adults without 

advance-stage disease in the dominant hand at baseline we found similar results (Table 2).

Location of accelerated HOA

Over 48 months, the most common locations of accelerated HOA were the thumb and 

second digit (Figure 1). The most commonly affected joints were the MCP2 and CMC1, 

which both had 10 cases.

Baseline radiographic characteristics

At baseline, adults who developed accelerated HOA were more likely to have radiographic 

HOA (KL≥2) in at least one other joint (71% vs 36%), at least one joint with central 

erosions (22% vs 7%), and at least one joint with marginal erosions (11% vs 2%) compared 

to those who did not develop accelerated HOA (Table 1). Most erosions were at joints other 

than the joint that developed accelerated HOA (Table 3), with only one person having a 

marginal erosion at a joint that developed accelerated HOA (MCP2). Overall, these results 

were similar among adults with no advance-stage disease in the dominant hand at baseline; 

except for no group difference for the presence of baseline central erosions (0% vs <1%; 

Table 2).

Exploratory multivariable analysis of baseline characteristics

Our exploratory analysis was one model that included 5 baseline characteristics: (i.e., sex, 

presence of radiographic HOA, presence of central erosions, body weight, and age). We 

found that only the presence of radiographic HOA was associated with incident accelerated 

HOA (odds ratio=4.3, 95% CI=1.8 to 10.3, p=0.001). The other variables had p values > 

0.40; except weight (p=0.09).

Radiographic characteristics over time

Adults with accelerated HOA were more likely to develop new erosions in either the same or 

another joint over 48 months (central 35%; marginal 5%) than those who did not develop 

accelerated HOA (central 5%; marginal 1%). These results were similar among adults 

without advance-stage disease in the dominant hand at baseline (Table 2). Eight people 

(21%) who developed accelerated HOA had an incident erosion in the same joint that 

worsened, with only one of them being marginal and the remaining 7 being a central 

erosion. Ten people (26%) with accelerated HOA developed an incident erosion at a joint 

other than the one with accelerated progression. Similarly, only one of those was marginal 

and 9 were central (Table 3).

DISCUSSION

We identified and characterized accelerated HOA and found that the affected joints are most 

common in the thumb-base and second MCP joints, which are commonly used for fine 

motor skills like a pincer grasp. Furthermore, people with radiographic osteoarthritis in other 

hand joints, particularly with erosions, were more likely to develop accelerated HOA. 
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Hence, accelerated HOA may be a subset of HOA that is associated with erosive HOA. This 

supports the notion that erosive HOA is a more rapid progressing phenotype.

We found that accelerated HOA manifested overwhelmingly at CMC1 and MCP2. While 

osteoarthritis at CMC1 is fairly common [5], the prevalence of MCP osteoarthritis is low and 

more common among men (11.9% in men, 6.8% in women) [6]. The few investigators who 

explored osteoarthritis in MCP joints found that when these joints are affected, the 

prevalence is higher at MCP1, MCP2, and MCP3 [6, 10, 30]. Osteoarthritis of MCP joints 

may be associated with heavy labor since forces are higher at these joints than the more 

distal ones (DIP or PIP joints) [6, 31, 32]. With the high occurrence of accelerated HOA at 

MCP2 and the thumb, both involved in gripping, it’s possible that individuals involved in 

manual labor may be more at risk for accelerated osteoarthritis at these proximal joints 

because stresses are higher than at distal joints. Future studies with occupational and hand 

function data should test these claims, as well as investigate how much of MCP 

osteoarthritis may be accelerated osteoarthritis.

We detected a relationship between hand erosions and accelerated HOA; although they often 

occurred in different joints within the hand. The onset of hand erosions or accelerated HOA 

are more common among those with radiographic HOA at baseline compared with those 

without HOA [22, 29]. When we excluded people with advance- stage disease at baseline we 

still observed a possible relationship between incident accelerated HOA and new central 

erosions; despite the absence of a relationship between accelerated HOA and baseline 

central erosions. These seemingly contradictory findings may be explained by a bias 

introduced in the cross-sectional analysis by excluding those with advanced-stage disease at 

baseline.

Erosions are typically found among those with inflammatory conditions such as rheumatoid 

arthritis, so finding them frequently in accelerated HOA was particularly interesting [3, 22]. 

Erosions at MCP joints would suggest an inflammatory condition; however, only one person 

had an erosion at an MCP joint. The rest of the erosions were heavily weighted towards the 

IP joints, with a few at the CMC and STT joints, which is consistent with HOA.

It would be particularly interesting to examine the potential differences between the roles of 

central versus marginal erosions, especially since central erosions are a risk factor for 

cartilage loss [28]. Previous magnetic resonance imaging studies have suggested that 

marginal erosions may be more common in HOA than we have been able to demonstrate 

using conventional radiographs [38–40]. However, we acknowledge that the clinical 

importance is unknown, since few studies explored the prevalence and role of marginal 

erosions in HOA. Marginal erosions are typical among other rheumatic diseases, such as 

rheumatoid arthritis. However, one or few marginal erosions are unspecific and do not 

necessarily indicate an individual has an inflammatory joint disease.

The relationship between erosive HOA and accelerated HOA should be further explored 

because they may share common causes or risk factors or be closely related subsets [33]. For 

example, HOA, particularly erosive HOA, has been associated with reduced bone mineral 
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content and density in the hand and wrist [34–36]. This is relevant due to prior studies 

associating accelerated osteoarthritis at large joints with significant bone damage [19, 37].

There were slight differences in our demographics and participant characteristics, where we 

found that people with accelerated HOA tended to be more female, slightly older, and more 

likely to report pain. Certain phenotypes within HOA differ between sexes (e.g. joint 

location, erosive osteoarthritis) [6]. Our findings complement a prior study where the 

investigators found that erosive HOA, which may be related to accelerated HOA, was mainly 

found among women [6]. Additionally, those with accelerated HOA were more likely to 

report hand pain at baseline than those without accelerated HOA. This is consistent with our 

findings that accelerated knee osteoarthritis is also often preceded by more knee pain than 

common knee osteoarthritis and that pain may precede accelerated structural changes [2, 11, 

20].

While our study identified accelerated osteoarthritis in hands, we acknowledge that there are 

limitations. With a larger sample size, it could be possible to explore more complex 

interactions between risk factors. Even with a smaller sample size of cases, we were able to 

identify potentially important characteristics and patterns of those with accelerated HOA. 

Additionally, without extensive lab work, we depended solely on radiographs and 

medication use to eliminate other types of arthritis, so it is possible that some people may 

have still been misclassified despite our best effort. Another limitation was our reliance on 

dominant hand radiographs because bilateral images were only collected on ~20% of 

participants. Prior investigators suggested that nondominant thumb-base osteoarthritis may 

be more common than in the dominant hand [5, 6]. It would be beneficial to have bilateral 

hand radiographs to determine if accelerated osteoarthritis at CMC1 is more prevalent than 

we found. The lack of radiographs for the nondominant hand does not alter the take-home 

message that accelerated osteoarthritis occurs in hands and warrants further study. We may 

also be limited by defining accelerated HOA based on disease onset at just one joint. By 

including hands with only one affected joint we may be including joints that develop 

accelerated osteoarthritis because of trauma; however, this was the goal since accelerated 

osteoarthritis at the knee is related to joint trauma [12]. Future research will be needed to 

determine if accelerated osteoarthritis in the hand is also associated with joint trauma. We 

have also been cautious to minimize reference to incident accelerated osteoarthritis because 

we are unable to rule out that some joints experienced accelerated osteoarthritis prior to the 

OAI, having entered the study with a KL grade of 3 or 4 in one or more joints. In the current 

cohort, it would be infeasible because of the small number of cases to select the few hands 

where every joint has no radiographic osteoarthritis at baseline. Furthermore, baseline 

radiographic HOA is associated with accelerated osteoarthritis. If we exclude people with 

radiographic HOA at baseline we may introduce a selection bias. Hence, it may be valuable 

to further explore accelerated HOA among people under 45 years of age. Finally, the OAI is 

a rich dataset of individuals with or at-risk for symptomatic knee osteoarthritis and hence it 

is not a population-based study. Therefore, the incidence over 4 years and the observed 

associations may not reflect the general population and future studies may be warranted to 

explore how the estimated proportions of person with accelerated HOA and associations 

differs between the OAI and population-based cohorts. Despite this limitation, the OAI is a 
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large dataset, which enabled us to confirm the presence of accelerated osteoarthritis in the 

hand and raise awareness about this novel subset of people with accelerated HOA.

In conclusion, we identified an accelerated form of osteoarthritis in hand joints. Accelerated 

HOA may be a unique phenotype where individuals are more likely to progress at the MCP2 

and CMC1 joints. Those with accelerated HOA may be more likely to have radiographic 

HOA. Our results identify a phenotype of HOA underreported that present with radiographic 

differences and a concerning acceleration of HOA.
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Figure 1. 
Patterns of Accelerated Hand Osteoarthritis (HOA) by Location
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Table 1.

Characteristics of Adults Who Develop Accelerated Hand Osteoarthritis (HOA)

No Accelerated HOA 
n=3481 mean (SD) or 

n (%)

Accelerated HOA 
n=38 mean (SD) or n 

(%)

Difference Between Groups (95% CI)

Baseline characteristics

Female n (%) 1993 (57%) 28 (74%) 16% (2 to 31%)
a

Pre-menopause n (%) 298 (15%) 2 (7%) −8% (−18 to 2%)

Peri-menopause n (%)  274 (14%) 2 (7%) −7% (−16 to 3%)

Post-menopause n (%) 1411 (71%) 24 (86%) 15% (1% to 28%)

Metabolic Syndrome (2–4 components) n (%) 1914 (57%) 23 (61%) 3% (−13 to 19%)
a

Self-Reported Diabetes n (%) 235 (7%) 1 (3%) −4% (−9 to 1%)

Use of Lipid Medications n (%) 983 (28%) 11 (29%) 1% (−14 to 15%)

High Blood Pressure n (%) 2079 (59%) 24 (63%) 4% (−12% to 19%)

Large Waist Circumference n (%) 2540 (75%) 29 (76%) 2% (−12 to 15%)
a

Physician Diagnosed HOA n (%) 534 (15%) 16 (42%) 27% (11 to 43%)

Prevalent Hand Pain n (%) 756 (22%) 14 (37%) 15% (0 to 31%)

Age (years) 61.0 (9.1) 64.9 (8.3) 3.9 (1.0 to 6.8)

Body Mass Index (kg/m2) 28.5 (4.8) 27.4 (4.5) −1.1 (−2.7 to 0.4)

Body Weight (kg) 81.2 (16.2) 74.3 (14.5) −6.9 (−12.1 to −1.7)

Baseline radiographic hand characteristics

Radiographic HOA n (%) 1236 (35%) 27 (71%) 36% (21 to 50%)

Central Erosions (≥ 1 joint) n (%) 233 (7%) 8 (22%) 15% (2 to 28%)

Marginal Erosions (≥ 1 joint) n (%) 81 (2%) 4 (11%) 8% (−2 to 18%)
a

Number of Joints with KL ≥ 3 0.5 (1.2) 1.1 (2.0) 0.6 (−0.02, 1.3)

Incident Findings Over Time

Incident Accelerated Knee Osteoarthritis n (%) 105 (3%) 3 (8%) 5% (−4 to 13%)

New Central Erosions Over 48 months n (%) 158 (5%) 13 (35%) 31% (15 to 46%)
a

New Marginal Erosions Over 48 months n (%) 50 (1%) 2 (5%) 4% (−3 to 11 %)

*
collected at baseline

a.
discordance in group difference is related to rounding.

Notes on missing data: Only included people with body weight, and status of self-reported hand pain (yes or no) and physician diagnosed HOA 
(yes and no or unknown) at baseline. Missing data: Less than 3% missing data for menopause status, central erosions, marginal erosions, diabetes 
status, and waist circumference. Metabolic syndrome (n missing = 137 controls). No other missing data.
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Table 2.

Characteristics of Adults Who Develop Accelerated Hand Osteoarthritis (HOA) With No Joints With 

Advance-Stage Disease (Kellgren-Lawrence Grade 3 or 4) At Baseline

No Accelerated HOA 
n=2741 mean (SD) or 

n (%)

Accelerated HOA 
n=21 mean (SD) or n 

(%)
Difference Between Groups (95% CI)

Baseline characteristics

Female n (%) 1495 (55%) 16 (76%) 22% (3 to 40%)
a

Pre-menopause n (%) 290 (20%) 2 (13%) −7% (−2.3 to 9%)

Peri-menopause n (%) 250 (17%) 1 (6%) −11% (−23 to 1%)

Post-menopause n (%) 947 (64%) 13 (81%) 18% (−2% to 37%)
a

Metabolic Syndrome (2–4 components) n (%) 1369 (54%) 10 (50%) −4% (−26 to 18%)

Self-Reported Diabetes n (%) 177 (7%) 1 (5%) −2% (−11 to 8%)

Use of Lipid Medications n (%) 690 (26%) 4 (20%) −6% (−24 to 12%)

High Blood Pressure n (%) 1492 (56%) 13 (65%) 9% (−12% to 30%)

Large Waist Circumference n (%) 1877 (73%) 13 (65%) −8% (−29 to 13%)

Physician Diagnosed HOA n (%) 285 (10%) 5 (24%) 13%(−5 to 32%)
a

Prevalent Hand Pain n (%) 470 (17%) 9 (43%) 26% (5 to 47%)
a

Age (years) 59.1 (8.6) 62.4 (8.0) 3.3 (0.43 to 7.0)

Body Mass Index (kg/m2) 28.6 (4.9) 27.4 (4.8) −1.2 (−3.3 to 0.9)

Body Weight (kg) 82.3 (16.5) 75.3 (14.2) −7.0 (−12.1 to-1.7)

Baseline radiographic hand characteristics

Radiographic HOA n (%) 629 (23%) 12 (57%) 34% (13 to 55%)

Central Erosions (≥ 1 joint) n (%) 5 (<1%) 0 (0%) −0.1% (0.0 to 0.3%)

Marginal Erosions (≥ 1 joint) n (%) 51 (2%) 1 (5%) 3% (−6 to 13%)
a

Incident Findings Over Time

Incident Accelerated Knee Osteoarthritis n (%) 78 (3%) 1 (5%) 2% (−7 to 11 %)

New Central Erosions Over 48 months n (%) 24 (<1%) 6 (30%) 29% (9 to 49%)

New Marginal Erosions Over 48 months n (%) 28 (1%) 1 (5%) 4% (−6 to 14%)

*
collected at baseline

a.
discordance in group difference is related to rounding.

Notes on missing data: Only included people with body weight, and status of self-reported hand pain (yes or no) and physician diagnosed HOA 
(yes and no or unknown) at baseline. Missing data: Less than 3% missing data for menopause status, central erosions, marginal erosions, diabetes 
status, and waist circumference. Metabolic syndrome (n missing = 137 controls). No other missing data.
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Table 3.

Type and Location of Erosions Among Adults with Accelerated Hand Osteoarthritis (HOA) (n = 38)

Hands with erosion at joint with accelerated HOA
(n)

Hands with erosion at a joint without accelerated HOA
(n)

Baseline Erosion

 Central Erosion 0 8

 Marginal Erosion 1 3

New Erosion Over 48 months

 Central Erosion 7 9

 Marginal Erosion 1 1

Note: 6 people had both baseline erosions and new erosions
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