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The Effect of Noninsulin Dependent Diabetes Mellitus
on the Prevalence of Clinical Osteoarthritis.
A Population Based Study

MARIETTA 1. FREY, ELIZABETH BARRETT-CONNOR, PAUL A. SLEDGE, DIANE L. SCHNEIDER, and
MICHAEL H. WEISMAN

ABSTRACT. Objective, To explore the relation between noninsulin dependent diabetes mellitus (NIDDM) and

osteoarthritis (OA) in a population.

Methods. The study population included 632 men and 882 women aged 52-95 years from the
Rancho Bernardo community. In 1984-87, participants answered questions about history of diabetes
and had a standard oral glucose tolerance test (OGTT). In 1988-92, subjects completed a question-
naire about history of arthritis, type of arthritis diagnosed, and presence of joint pain. Nurses
examined subjects for presence of Heberden’s nodes. Subjects with no history of arthritis were com-
pared to those with a history of OA and other types of arthritis with regard to age, body size, and
plasma glucose levels. In addition, subjects were classified by diabetes status to determine differ-
ences in the prevalence of arthritis and related characteristics.

Resuldts. Neither impaired glucose tolerance nor NIDDM was associated with history of QA, regard-
less of how inclusive the definition of OA, before or after adjustment for age and maximum lifetime
obesity. In age and obesity adjusted analyses, men with a history of OA had lower fasting plasma
glucose levels than men with no arthritis (100.2 vs 103.6 mg/dl, p < 0.05), and men with NIDDM
had less hand and hip pain than normoglycemic men (p < 0.05). Heberden’s nodes were unrelated to
glucose tolerance status.

Conclusion. This population based study found no positive association between clinical OA and
NIDDM defined by OGTT. These results are compatible with community based data examining

radiographic OA and history of diabetes. (J Rheumatol 1996,;23:716-22)

Key Indexing Terms:
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Noninsulin dependent diabetes mellitus (NIDDM) and
osteoarthritis (OA) are 2 of the most common chronic dis-
eases observed in elderly populations'*, and both are asso-
ciated with obesity*". Although NIDDM and OA may occur
together by chance, they might also be independently relat-
ed”, with insulin resistance and/or hyperglycemia of
NIDDM playing a role in the pathogenesis of GA'*",
Silverberg, er al first suggested an association between
diabetes and OA, noting more severe and more prevalent
sternoclavicular joint OA in pathologic specimens from 6
relatively young subjects with diabetes mellitus”. Since
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OSTEOARTHRITIS

POPULATION STUDIES

then, several case—control studies have found positive corre-
lation between OA and either diabetes'® or elevated plasma
glucose level®'. Four population based studies*****' demon-
strated no significant association between the prevalence of
OA and diabetes mellitus or elevated blood glucose levels,
although 2 noted a nonsignificant but positive association
between diabetes and QA+,

This community based study examined the relation
between OA and NIDDM in older Caucasian adults from the
Rancho Bernardo, California, cohort. A strict definition of
diabetes was used because about half of all NIDDM in older
adults is unrecognized'. Thus, all participants were tested
for diabetes using an oral glucose tolerance test (OGTT). In
addition, we used a clinical diagnosis of OA based on histo-
ry, symptoms, and clinical findings instead of radiographic
abnormalities, because a majority of elderly adults have
radiographic evidence of OA*", yet these radiographic find-
ings do not correlate well with clinical signs and symp-
toms?*, In contrast to many of the studies cited, we con-
trolled for age, sex, and obesity in the analyses.

MATERIALS AND METHODS

Subjects and measures. Between 1972 and 1974, 82% (n = 6.110) of the
adult residents of the community of Rancho Bernardo, California, partici-
pated in a heart disease risk factor survey as part of the baseline investiga-
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tion of the Lipid Research Clinics Prevalence Study (Visit 1). In 1984-87,
all subjects aged 40 and older at Visit | were eligible for the study of dia-
betes mellitus. A total of 2,476 participants answered questions about max-
imum lifetime (nonpregnant) weight, any history of diabetes, and use of
medications for diabetes. They had a standard 75 g OGTT in the morning
after a requested 12 h fast. Both fasting (FPG) and 2 h post-challenge plas-
ma glucose (NFPG) levels were measured by the glucose oxidase method.

In 1988-92, 1,838 Rancho Bernardo cohort survivors aged 52-95 years
were invited for a musculoskeletal study. Of these, 1,579 declared whether
they had ever been told by a physician that they had arthritis, and if so, what
kind. They were asked to indicate whether they had painful hands, hips, or
knees and to grade the severity of any pain as mild, moderate, or severe.
The specific questions regarding joint pain were: Do you have joint pain
from arthritis? (yes, no); if yes, do you have pain in your knees (and same
question for hips and hands) (yes, no); if yes, how would you describe it?
(mild, moderate, severe, don’t know). Trained nurses examined each par-
ticipant’s hands for presence of Heberden’s nodes, and measured height and
weight. Body mass index (BMI) (kg/m?) was used as a measure of obesity.
Maximum lifetime BM! was calculated using the maximum reported
weight and the height measured at cohort inception in 1972-74,

Analysis. Based on the World Health Organization criteria for epidemio-
logical studies®, subjects were classified into normal glucose tolerance,
impaired glucose tolerance (IGT) if plasma glucose levels were higher than
normal but lower than diagnostic for diabetes mellitus, and NIDDM.
Criteria for NIDDM includes one of the following: fasting plasma glucose
level of 140 mg/dl or greater on at least 2 occasions, or fasting glucose level
less than 140 mg/d! plus sustained elevated plasma glucose Jevels with the
2 h sample and at least one other between 0 and 2 h after the 75 g glucose
dose should be 200 mg/dl or greater. Glucose tolerance status could not be
classified for 65 subjects, who were excluded, leaving 1,514 subjects
(Figure 1). Among these 1,514 subjects, 693 reported no diagnosis of
arthritis and 821 reported a diagnosis of arthritis. Among those with arthri-
tis, 87 reported rheumatoid arthritis (RA), 74 specified arthritis other than
OA or RA, and 18 reported onset of arthritis before the age of 30. Since
several subjects answered yes to more than one question, these 3 groups
totaled just 136 subjects. Of the 685 remaining subjects with arthritis, 365
reported a diagnosis of OA and a roughly equal number (n = 323) reported
arthritis of unknown type, assumed to be most likely OA given their older
age*. Power was estimated at 0.88 with endpoinis of fasting blood sugar
and presence of arthritis and alpha error of 0.05.

The first set of analyses compares demographic and diabetic variables
in the 693 subjects who had no history of arthritis with the same variables
in 3 other groups: (1) 821 subjects reporting all types of arthritis, (2) 685
subjects reporting either unknown type (presumed OA) or OA only, and (3)
365 subjects reporting OA only. The second set of analyses compares
demographic, diabetes, and arthritis variables among subjects with normo-
glycemia, IGT, and NIDDM. For these analyses, we used the 1,378 subjects
who reported either no arthritis, OA, or unknown type arthritis,

For each arthritis category and each glucose tolerance category, contin-
uous variables (age, weight, BMI, maximum lifetime weight, maximum
lifetime BMI, FPG, NFPG) were reported as means with standard error and
were compared using t tests; categorical variables (arthritis diagnosis, pain,
Heberden’s nodes) were reported as percent prevalence and were compared
using Mantel-Haenszel statistics for pairwise comparisons. All analyses
adjusted for age and some adjusted for both age and maximum lifetime
BMI, which was the strongest body size covariate with NIDDM. In addi-
tion, adjustment by current BMI gave similar results. No adjustments were
made for multiple comparisons. Data were analyzed using SAS statistical
software®,

RESULTS

Table 1 shows the characteristics of all 1,514 subjects, who
were aged 52-95 years, stratified by arthritis status and sex.
Regardless of how arthritis was defined, there was no asso-

ciation in men or women between arthritis and prevalence of
IGT or NIDDM, or between arthritis and NFPG level. This
was true before and after adjustment for age and maximum
lifetime BMI. Although age adjusted and age and maximum
BMI adjusted FPG in women were similar across arthritis
categories, FPG was lower in men with a history of arthritis
than in men without arthritis. This difference was most sig-
nificant in men with any type of arthritis (p < 0.01), dimin-
ishing to p < 0.05 in men with either QA or unknown type,
and becoming nonsignificant in men with OA only. Men and
women with arthritis were older than men and women with-
out arthritis. Women with arthritis had higher current and
maximum weight and BMI than women without arthritis. In
men, most of the body size variables were not related to
presence of arthritis; however, men with all types of arthri-
tis had significantly greater maximum lifetime weight than
men without arthritis (p < 0.05).

For subsequent analyses, the study population was
reduced to exclude those 136 subjects with RA (n = 87), spe-
cific arthritis diagnoses other than OA or RA (n = 74), and
arthritis with onset before age 30 years (n = 18) (Figure 1).
The new population sample of 1,378 included those with no
arthritis (n = 693), those with OA (n = 365), and those with
unknown type arthritis (n = 323). Table 2 shows the charac-
teristics of these subjects, stratified by diabetes status and
sex. Of the 585 men and 793 women, 363 men (62%) and
485 women (61%) had normal glucose tolerance; 119 men
(20%) and 213 women (27%) had IGT; and 103 men (18%)
and 95 women (12%) had NIDDM. Of those with NIDDM,
39 men (38%) and 50 women (53%) were newly diagnosed
by OGTT. In both men and women, age increased in a step-
wise fashion from normoglycemia to IGT to NIDDM.
Therefore, all other analyses were age adjusted. In men, cur-
rent weight and BMI did not correlate significantly with glu-
cose tolerance status, but maximum lifetime weight and
BMI were significantly greater in men with NIDDM relative
to normoglycemic men. Women with NIDDM had signifi-
cantly greater current and maximum lifetime weight and
BMI than normoglycemic women. Neither men nor women
with IGT had significantly increased BMI or weight values
relative to normal controls. As expected, both FPG and
NFPG increased progressively from normoglycemia to IGT
to NIDDM in both men and women. Women were leaner
than men and had lower mean FPG levels than men in all
glucose tolerance groups.

Table 3 shows the age adjusted and age plus maximum
BMI adjusted prevalence of arthritis characteristics by glu-
cose tolerance status of those 1,378 subjects. There was no
significant difference in the prevalence of reported arthritis
(either OA or unknown type) by glucose tolerance status in
men or women. Men with NIDDM actually reported signif-
icantly less hand pain (p < 0.05 before and after age and
BMI adjustment) and less hip pain (p < 0.05 only after age
and BMI adjustment) than normoglycemic men, and women
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Subjects seen at
1984-1987 visit
n=2479
Subjects seen at
1988-1992 visit
n=1838
Classified for diabetes
1984-1987
Answered arthritis question
1988-1992
n=1579
Unclassifiable IDDM
for diabetes n=
n=65 Normoglycemic, IGT,
or NIDDM
n=1514
632 m; 882 f
History of arthritis No reported
of any kind history of arthritis
n=821 n=693
290 m; 531 f 342 m; 351 f
excluded from Either OA or unknown
some analyses type arthritis (presumed OA)
n=136 n=685
47 m; 89 f 243 m; 442 f
Rheumatoid Oth f | | Arthritis onset Unknown type OA
arthritis ms ° before 30 yr. arth:;'lztls n=365
n=87 n=74 n=18 n=323 .
122 m: 201 £ 123 m; 242 f

Figure 1. Selection of study samples.
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Table 1. Age adjusted (age and lifetime maximum BMI adjusted where indicated) characteristics by arthritis sta-
s among 1,514 men and women aged 52-95 (Rancho Bernardo, CA). Analysis includes subjects with ail types

of arthritis and those with no arthritis.

No Arthritis All Types of OA or OA Only
History Arthritis Unknown Type
Men, n =632 n=342 n =290 n=243 n=123
Mean (SD) age, years 71.7 (9.5) 75.2 (8.5)*** 75.2 (8.4)*** 73.9 (9.3)*
Mean (SE) BMI, kg/m’ 26.0(0.2) 263 (0.2) 26.3(0.2)  26.3(0.3)
Mean (SE) weight, pounds 172.6 (1.5) 174.3 (1.6) 173.8(1.7)  173.7(2.6)
Mean (SE) maximum BMI, kg/m’ 27.6(0.2) 28.0(0.2) 279(0.2)  27.8(0.3)
Mean (SE) maximum weight, pounds 186.2 (1.4) 190.3 (1.5)* 1894 (1.6) 187.4(2.3)
Mean (SE) fasting glucose (FPG), mg/dl'  103.6 (0.8) 99.9 (0.9)** 100.2 (1.0)* 1006 (1.9)
Age and maximum BMI adjusted 103.6 (0.8) 99.8 (0.9)** 100.2 (1.0y* 100.5 (1.4)
Mean (SE) 2 h glucose (NFPG), mg/dI* 130.1 (2.4) 126.7 (2.6) 127829 12794.1)
Age and maximum BMI adjusted 130.3 (2.5) 126.6 (2.6) 127729  12794.1)
% Normoglycemic 62.1 68.7 66.2 69.2
Age and maximum BMI adjusted 61.6 68.9 66.5 69.4
% IGT 208 19.1 205 224
Age and maximum BMI adjusted 20.6 18.9 200 223
% NIDDM 17.2 12.2 13.3 8.4
Age and maximum BMI adjusted 17.8 122 13.5 8.3
Women, n = 882 n=351 n=>531 n =442 n =242
Mean (SD) age, years 71.4 (9.6) 74.3 (8.4)**+ 74.4 (8.3)*** 73.3(8.3)*
Mean (SE) BMI, kg/m* 24.3(0.2) 25.1 (0.2)** 25.1 (0.2)**  25.2 (0.3)**
Mean (SE) weight, pounds 1344 (1.3) 139.8 (1.0)¥** 139.9 (1.1)** 141.4 (1.5)**
Mecan (SE) maximum BMI, kg/m* 25.0(0.2) 25.6 (0.2)* 256 (0.2 25.7(0.2)*
Mean (SE) maximum weight, pounds 143.7 (L.2) 148.3 (1.0)** 148.2 (1.1)** 149.9 (1.5)**
Mean (SE) fasting glucose (FPG), mg/dl'  96.7 (0.6) 96.2 (0.5) 96.4 (0.6) 96.8 (0.8)
Age and maximum BMI adjusted 96.9 (0.6) 96.1 (0.5) 96.2(0.6)  96.5 (0.8)
Mean (SE) 2 h glucose (NFPG), mg/dI’ 131.0 2.1 131.5(1.7) 131.0(1.9) 133.2(2.6)
Age and maximum BMI adjusted 1314 2.1) 131.1 (1.7) 130.6 (1.9) 132.5(2.6)
% Normoglycemic 61.8 554 56.7 56.7
Age and maximum BMI adjusted 62.0 555 56.3 56.5
% IGT 269 316 304 30.2
Age and maximum BMI adjusted 26.0 3t4 30.8 30.4
% NIDDM 11.8 13.0 129 13.)
Age and maximum BMI adjusted 12.0 13.2 129 13.1

' FPG and NFPG levels showed skewed distributions, so log transformation was used to normalize the data.
* p < 0.05, ** p < 0.01, *** p < 0.001 based on age adjusted t test comparing with the mean value in subjects
with no arthritis history; noncontinuous variables in subjects with arthritis were compared to those without arthri-

tis using Mantel-Haenzel test for pairwise comparisons.

with IGT reported less knee pain than normoglycemic sub-
jects (p < 0.05 after age adjustment but NS after age and
BMI adjustment). Analyses separating men and women into
those with newly diagnosed NIDDM and those with known
NIDDM showed that the groups were similar in weight and
BMI, maximum weight and BMI, history of arthritis, and all
arthritis related attributes (data not shown). In addition, we
looked for increased prevalence of all types of arthritis, or
increased prevalence of reported OA only, in subjects with
IGT or in subjects with NIDDM, but found none of these
associations in men or women {data not shown).

DISCUSSION

In this community based study of older adults aged 52-95
years, neither IGT nor NIDDM was associated with
increased prevalence of self-reported history of QA in men
or women before or after adjustment for age and maximum

lifetime BMI. Similarly, regardless of how inclusive the def-
inition of OA used, there was no increased prevalence of
NIDDM or IGT in subjects with arthritis compared to those
without arthritis. These findings are consistent with those of
4 other recent population based studies***>*, which found no
significant association between diabetes and radiographic
OA.

As expected, increased age was associated with both
NIDDM and OA in men and women. Obesity was also relat-
ed to both NIDDM and OA, although these associations
were stronger in women, an observation consistent with
other studies®®. One would expect to see a positive associa-
tion between OA and NIDDM before adjusting for age and
obesity, since both subjects with OA and subjects with
NIDDM are older and more obese; however, we did not find
a positive association.

When examining the data more closely, some of our
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Table 2. Age adjusted characteristics by glucose tolerance siatus among 1,378 men and women aged 52-95
(Rancho Bernardo, CA). Analysis includes subjects with no arthritis (693), and subjects with reported OA or
unknown type arthritis (685), excluding subjects with RA, other specified types of arthritis, and arthritis with

onset before age 30 years (136).
N Normal IGT NIDDM'

Men 585 n=363 n=119 n=103
Mean (SD) age, years 580 71.8(9.3) 75.2 (8.6)*** 75.8 (8.6)***
Mean (SE) BMI, kg/m’ 567 259¢0.2) 26.5 (0.3) 26.3 (0.3)
Mean (SE) weight, pounds 568 1725(14) 173.8 (2.5) 174.7 (2.7)
Mean (SE) maximum BMI, kg/m? 577 271.5(0.2) 278 (0.3) 28.5 (0.3)***
Mean (SE) maximum weight, pounds 580 186.3(1.3) 186.1 (2.3) 193.7 (2.5)**
Mean (SE) fasting glucose (FPG), mg/dl"” 569 98.4(0.7) 101.8 (1.2)** 118.1 (1.4)***
Mean (SE) 2 h glucose (NFPG), mg/dl" 555 104.1 (1.4) 163.8 (2.5)*** 193.6 (3.1)**=

Women 793 n =485 n=213 n=95
Mean (SD) age, years 787 716 (9.2) 74.7 (8.6)*** 76.8 (7.5)%**
Mean (SE) BM], kg/m’ 770 24.5(0.2) 24.8 (0.3) 25.9 (0.4)**
Mean (SE) weight, pounds 770 136.3 (1.1) 137.1 (1.6) 144.1 (2.5)***
Mean (SE) maximum BMI, kg/m? 786 25.1(0.2) 254 (0.2) 26.6 (0.4)**=*
Mean (SE) maximum weight, pounds 787 145.0 (1.0) 145.7 (1.5) 153.6 (2.3)%**
Mean (SE) fasting glucose (FPG), mg/dl" 778 93.1 (0.5) 99.7 (0.8)***  106.9 (1.2)***
Mean (SE) 2 h glucose (NFPG), mg/dl" 769 107.3 (1.1) 161.3 (1.6)*** 196.1 (2.6)***

' Both old and new NIDDM included; ** FPG and NFPG levels showed skewed distributions so log transforma-
tion was used to normalize the data. * p < 0.05, ** p < 0.01, *** p < 0.001 based on age adjusted t test compar-

ing with the value in healthy subjects.

Table 3. Age adjusted and age plus lifetime maximum lifetime BMI adjusted arthritis related characteristics by
glucose tolerance status among 1,378 men and women aged 52-95 (Rancho Bernardo, CA). Analysis includes
subjects with no arthritis (693) and subjects with reported OA or unknown type arthritis (685), excluding sub-
jects with RA, other specified types of arthritis, and arthritis with onset before age 30 years (136).

N Normal IGT NIDDM'
Men 585 n=363 n=119 n=103

% Arthritis history — OA or unknown type 580 438 415 355
Age and BMI adjusted 43.6 41.2 33.7
% Knee pain 580 199 215 24.6
Age and BMI adjusted 19.8 21.2 234

% Hand pain 581 29.6 26.1 18.4*

Age and BMI adjusted 310 214 19.5*
% Hip pain 579 16.1 15.5 8.5

Age and BMI adjusted 16.0 14.2 1.3+
% Heberden's nodes 536 254 254 16.5
Age and BMI adjusted 24.6 233 20.7

Women 793 n =485 n=213 n=95
% Arthritis history — OA or unknown type 787 54.7 55.8 57.1
Age and BMI adjusted 54.7 56.7 61.0
% Knee pain 786 31.6 23.1* 35.1
Age and BMI adjusted 32,5 25.2 34.6
% Hand pain 789 45.8 420 529
Age and BMI adjusted 45.7 452 58.0
% Hip pain 785 232 17.9 215
Age and BMI adjusted 25.0 20.2 257
% Heberden's nodes 732 38.1 42.7 39.6
Age and BMI adjusted 375 433 44.1

* Both old and new NIDDM included. * p < 0.05 based on Mantel-Haenzel test for pairwise comparisons with

healthy subjects.
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results were inconsistent with those of other studies. First,
we found that FPG levels were actually lower in men with
OA than in men without arthritis, both before and after
adjustment for age and maximum BMI. These results con-
trasted with those of Cimmino, et al®, who found higher
FPG levels in 1,026 men and women with symptomatic,
radiographically confirmed OA compared to 220 non-OA
controls. The difference persisted after controlling for age
differences between groups and after excluding those with
known diabetes. An explanation for the discrepancy
between the 2 studies remains to be determined; age differ-
ences may play a role, since Cimmino’s study group had a
mean age of 58 years, while the Rancho Bernardo cohort
had a mean age of 75 years. Also, Cimmino’s male subjects
were leaner and their female subjects were heavier than
those in Rancho Bernardo, and they made no adjustment for
obesity in their analyses. NFPG levels were not related to
OA in Rancho Bernardo, and were not reported by
Cimmino, et al.

Second, in the Rancho Bemardo cohort, men with
NIDDM had less hand and knee pain and women with IGT
had less knee pain than their normoglycemic counterparts.
This contrasts with the study by Cimmino, et af*!, which
found that patients with diabetes and OA had more pain than
nondiabetic patients with OA matched for sex, age, and
weight. The lower than expected rate of symptomatic OA in
Rancho Bernardo’s diabetic subjects could reflect diabetic
neuropathy obscuring arthritic pain; this explanation is
unlikely, however, because diabetes was mild and neuvropa-
thy (by history and physical examination) was rare in the
population. Another possible explanation comes from an
interpretation of studies on hyperglycemia and insulin resis-
tance'™'%, These studies revealed that hyperglycemia or
insulin resistance at the cellular level in diabetes might lead
to diminished osteogenesis and chondrogenesis, thus
impairing formation of osteophytes. Horn and colleagues™
found that osteophytes were less common in knee radio-
graphs of 25 women with NIDDM and symptomatic knee
OA compared to 48 nondiabetic women with symptomatic
OA matched for age and weight (p = 0.04). They did not
examine differences in clinical signs or symptoms; howev-
er, Macfarlane and colleagues® found that osteophyte for-
mation in hand OA was a key process in causing pain, Thus,
if diabetic individuals have attenuated osteophytosis as a
result of hyperglycemia or insulin resistance, they might
have less pain as a manifestation.

There are other potential explanations for not finding a
positive association between NIDDM and OA in this partic-
ular population. The Rancho Bernardo cohort is composed
of relatively well educated, middle and upper middle class
Caucasian subjects who may have a healthier lifestyle than
other cohorts. For example, Rancho Bernardo women were
leaner than women from a national sample, although
Rancho Bernardo men were similar to men in the national

sample®. It is possible that there were too few obese women
in the cohort to show an association of OA with diabetes, but
lack of obesity could not explain why no association was
seen in men. Second, NIDDM in Rancho Bernardo is gen-
erally a mild disease; nearly 50% were asymptomatic and
newly diagnosed by the OGTT, and only about 10% of the
known diabetic patients required exogenous insulin for
treatment. It is possible that no association was seen
between OA and either known or newly diagnosed NIDDM
because most of the diabetic subjects had such mild disease.
In addition, survival bias could be playing a role. Of the
original 318 diabetics in the study, 218 diabetics had died by
the 1988-92 study visit and may have had more severe dis-
ease. Some case-control studies that found positive correla-
tion between OA and diabetes possibly selected for more
severely diabetic subjects from diabetes clinics'*.

Rancho Bernardo subjects have excellent access to health
care; 97% saw a physician in the year before the OA evalu-
ation. Patients seen regularly by a physician for one disease
are more likely to be diagnosed with a second disease, mak-
ing an association between 2 diseases more apparent. This
Berksonian bias* should have caused an artificial increase
in physician diagnosed arthritis in subjects with known
NIDDM, but this was not observed here. However, there is
no validation of physician diagnosis of OA except for the
presence of hand OA by examining for the presence of
Heberden’s nodes.

It is possible that the number of self-reported diagnoses
of OA overestimates the number of actual cases of OA; sub-
jects may report OA when they actually have other causes of
musculoskeletal pain, such as fibromyalgia. We tried to
compensate for this by using all possible combinations of
types of reported arthritis in our analyses. The different
combinations gave similar results, suggesting an absence of
this potential bias.

Most studies of risk factors for OA used radiographic cri-
teria alone for the diagnosis; however, there is much dis-
agreement on how to define OA®. In this study, OA was
defined by reported physician diagnosis, symptoms, and
presence of Heberden's nodes. Elderly subjects who report
arthritis of unknown type will usually have OA since it is by
far the most common joint disorder in the elderly’**. Given
the extremely high prevalence of radiographic findings of
OA in the elderly>®, the significance of a radiographic find-
ing of OA remains problematic. Furthermore, the diagnosis
of OA using radiographic criteria is confounded by the
observation that radiographic findings do not necessarily
correlate well with clinical findings>*. We are currently
examining the hand and knee joints of surviving subjects
from the Rancho Bernardo cohort. In 335 men and 480
women seen to date (1993-95), we have found no correla-
tion of NIDDM or glucose levels with the age and BMI
adjusted prevalence of hand or knee OA defined by the
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American College of Rheumatology clinical classification
criteria®”,

In conclusion, this epidemiological study fails to show a
positive association between the prevalence of self-reported,
symptomatic OA and NIDDM defined by OGTT. Our study
complements and affirms other population based studies
that found no positive correlation between radiographic OA
and history of diabetes. We have eliminated some of the
biases in previous studies by using a large, well studied,
elderly cohort, by using a precise and inclusive definition of
diabetes, by using a clinically relevant definition of OA, and
by adjusting for sex, age, and obesity in our analyses.
Despite the correlation of both age and obesity with both
OA and NIDDM, we did not find more QA in subjects with
NIDDM, even before age and BMI adjustment. Are diabet-
ic subjects in some way protected from clinical OA? This
provocative research question remains to be explored.
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