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Abstract

Background: Low serum 25-hydroxyvitamin D [25(OH)D] and osteoarthritis (OA) are commonly found in patients followed up in a primary
care office. Clear evidence to support the link between 25-hydroxyvitamin D levels and OA is lacking. Aim: To describe the association of
serum 25-hydroxyvitamin D status in patients with OA in the primary care office. Materials and Methods: We reviewed the records of
1,455 patients seen in our primary care office between November 2013 and October 2014. All patients were older than 18 years and had a
diagnosis of OA. Demographic characteristics as well as 25(OH)D levels and comorbidities were analyzed. Results: Levels of 25(OH)D
were available in 1,222 patients with OA. Fifty-one percent of the patients had a low 25(OH)D level. Patients with OA and low 25(OH)D
were on an average 5 years younger than patients with OA and normal 25(OH)D (P < 0.001). African Americans (71.7%) and Hispanics
(63.1%) had a higher prevalence of low 25(OH)D compared to Whites (42.9%) and other races (49.1%) (P < 0.001). There were significantly
more smokers (15.4%) and patients with type 2 diabetes (27.6%) in the group of patients with osteoarthritis and low 25(OH)D (P < 0.001).
A lower prevalence of hypothyroidism (18.5% versus 27.4%) and higher body mass index (BMI) were also noted in the group of interest.
Conclusion: Patients with low levels of 25(OH)D and OA ate younger than their counterparts with low 25(OH)D level. Future studies
are needed to clarify the relationship between 25(OH)D level and OA.
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quality, it is hypothesized that 25(OH)D status has an
effect on the risk of the development or progression of
OA although clear evidence to support this association
is yet to be determined.[®!

A significant number of patients present in the primary
care offices with an established diagnosis of OA and a
low serum 25(OH)D defined as a serum 25(OH)D level
of less than 30 ng/mL. The purpose of our study was to
demonstrate the association of low serum 25(OH)D level
in patients with OA in our suburban primary care office.

Materials and Methods

Study selection

Our study was a retrospective study. We reviewed
the electronic medical records to find any association
between serum 25(OH)D level and OA. Patients who
were seen between November 1, 2014 and October
31, 2014 were included in this study. The study was
reviewed and approved by the Institutional Review
Board of the Cooper Health System, Camden, New
Jersey, USA.

We included subjects who were adult patients aged 18
years and above with an established diagnosis of OA
and who had an estimation of serum 25(OH)D level. The
exclusion criteria were patients under the age of 18 years,
patients who had no radiographic evidence of OA, and
patients who did not have a serum 25(OH)D test. The
sample size was determined as 1,315 in order to achieve
the largest sample that would provide 80% power to the
study hypotheses.

Data collection

We collected the following data for each patient:
Age, gender, race, OA type (spine, knees, hips,
and shoulders), serum 25(OH)D level, vitamin D
replacement therapy, bone mineral density (osteopenia,
osteoporosis, or normal), body mass index (BMI),
associated medical conditions (such as hypertension,
diabetes, hypothyroidism, chronic kidney disease,
systemic lupus erythematosus, rheumatoid arthritis,
scleroderma, undifferentiated mixed connective
disease, small intestinal disease, and small intestinal
surgeries), smoking history, alcohol use, steroid use,
and diuretic use.

Statistical analysis

We entered the patients” data in Microsoft Excel (2013,
Redmond, Washington, USA) spreadsheet. Statistical
analysis was done using Statistical Package for the
Social Sciences (SPSS) version 15.01 (IBM, Armonk, New
York, USA). The collected data were divided into two

groups: Group 1 represented the patients with OA and
normal serum 25(OH)D level and Group 2 represented
patients with OA and low serum 25(OH)D level. We used
independent ¢-test to compare the continuous variables,
such as age and BMI, between the two groups, and
compared the continuous variables between the different
locations of OA (spine, knees, hips, and shoulders).

Pearson’s chi-squared test and Fisher’s exact test were
used to compare the categorical variables between the
two groups, and to compare the categorical variables in
the location of OA between the normal and low serum
25(OH)D groups. Pearson’s chi-squared test was used to
compare the categorical variables (such as gender and
race) between the groups. One-way analysis of variance
(ANOVA) was used to determine whether there were
any significant differences in the means of OA locations
and continuous variables [such as age, BMI, and serum
25(OH)D level].

Results

A total of 1,455 electronic medical records of patients
with OA were reviewed. Of them, 140 (9.6 %) patient were
excluded as they did not have radiographic evidence
of OA. Among the rest of the 1,315 patients who had
radiographic evidence of OA, 93 (7.1%) patients did not
have serum 25(OH)D level checked; hence, they were
excluded. In all of the remaining 1,222 patients (92.9%),
51% had low serum 25(OH)D and 49% had normal
serum 25(OH)D. The difference was not statistically
significant [Figure 1].

Baseline characteristics

The mean age of the patients in the OA group and low
serum 25(OH)D group was 61 years (SD 12.5) and in the
OA group and normal serum 25(OH)D group was 66
years (SD 11.7). The mean age difference was statistically
significant (P <0.001) [Table 1]. Both the groups had more

1450 patients with
0OA

/ \

1315 patients with
radiographic
evidence of OA

/ \

1222 patients with
radiographic
evidence of OA and
with 25-(0H) Dlevel
checked

Exclusion of 140
patients without
radiographic
evidence of OA

93 patients with
radiographic
evidence of OA and
without 25-(0H) D

level checked

Figure 1: Study flow diagram [OA = Osteoarthritis, 25(OH)D =
25-hydroxyvitamin D]
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females than males in a comparable female-to-male ratio
of 4:1 [Table 1]. Analysis of the racial prevalence showed
a significantly higher prevalence of low serum 25(OH)
D in the African Americans (71.7%) and the Hispanics
(63.1%) compared to the Whites (42.9%) and other races
(49.1%) (P < 0.001) [Figure 2]. Patients with OA and low
serum 25(OH)D had a significantly higher prevalence
of cigarette smoking (15.4%) compared to the patients
with OA and normal serum 25(OH)D (8.5%) (P < 0.005).
Although about one-third of all patients had a history of
alcohol intake, patients with OA and low serum 25(OH)
D had a significantly lower prevalence of alcohol intake
(31.3%) compared to the patients with OA and normal
serum 25(OH)D (39.4%) (P < 0.005) [Table 1, Figure 3].

Metabolic and bone effects

We found that patients with OA and low serum 25(OH)
D had a significantly higher mean BMI (kg/m?) [32.5,
standard deviation (SD) 8.0] compared to the patients
with OA and normal serum 25(OH)D (29.5, SD 6.9)
(P <0.001). About half of the patients in the normal serum

25(0OH)D group had a bone density test available, out of
which 88.3% had low bone mineral density while one-
third of the patients in the low serum 25(OH)D group
had a bone density test available, out of which 77.6%
had low bone mineral density. The difference was not
statistically significant [Table 1]. More than two-third of
the patients in both the groups were taking supplemental
vitamin D therapy [Table 1, Figure 3].

Comorbid medical conditions

Hypertension was the most common associated
comorbid medical condition in both the groups. Patients
with OA and low serum 25(OH)D had a significantly
higher prevalence of type 2 diabetes mellitus (27.6%)
compared to the patients with OA and normal serum
25(OH)D (19%) (P < 0.005) [Table 1]. Patients with OA
and low serum 25(OH)D had a lower prevalence of
hypothyroidism (18.5%) compared to the patients with
OA and normal serum 25(OH)D (27.4%) (P < 0.005)
[Figure 3]. There was no significant difference in the
prevalence of hypertension and chronic kidney disease.

Table 1: Baseline characteristics of patients with osteoarthritis and serum 25-hydroxyvitamin D level

Variable OA and normal 25 OA and low 25 P
(OH)D (1 = 599) (OH)D (n = 623)

Age (years), mean (SD) 66 (11.7) 61 (12.5) <0.001

Gender 0.003
Male, 1 (%) 95 (15.9) 141(22.6)
Female, n (%) 504 (84.1) 482 (77 .4)

Race <0.001
African American, 1 (%) 72 (12.0) 182 (29.2)
White, n (%) 459 (76.7) 345 (55.4)
Hispanic, n (%) 41 (6.8) 70 (11.2)
Other races, 1 (%) 27 (4.5) 26 (4.2)
Smoking, 1 (%) 51 (8.5) 96 (15.4) <0.001
Alcohol use, 1 (%) 236 (39.4) 195 (31.3) 0.003
BMI (kg/m?), mean (SD) 29.5 (6.9) 325 (8.0) <0.001
Bone density, n (%) 309 (55.6) 192 (30.8) 0.005
Osteoporosis, 1 (%) 113 (36.5) 66 (34.4)
Osteopenia, 1 (%) 160 (51.8) 83 (43.2)
Normal, 1 (%) 36 (11.7) 43 (22.4)
Vit D supplementation, 7 (%) 412 (68.8) 424 (68.1) 0.786
Diabetes mellitus, 1 (%) 114 (19.0) 172 (27.6) <0.001
Hypertension, n (%) 382 (63.8) 393 (63.1) 0.802
Hypothyroidism, n (%) 164 (27.4) 115 (18.5) <0.001
Chronic kidney disease, 1 (%) 57 (9.5) 60 (9.6) 0.946
Lupus, n (%) 11 (1.8) 7(1.1) 0.301
Rheumatoid arthritis, 1 (%) 32 (5.3) 34 (5.5) 0.929
Scleroderma, n (%) 2 (0.3) 3 (0.5) 1.000
UMCTD, n (%) 5(0.8) 4 (0.6) 0.749
Treatment with steroid, n (%) 57 (9.5) 75 (12) 0.156
Treatment with diuretic, n (%) 158 (26.4) 157 (27.2) 0.638
Small intestinal diseases, 1 (%) 22 (3.7) 13 (2.1) 0.097
Small intestinal surgeries, 1 (%) 43 (7.2) 48 (7.7) 0.745

OA = Osteoarthritis, 25(OH)D = 25-hydroxyvitamin D, BMI = Body mass index, Vit D = Vitamin D, UMCTD = Undifferentiated mixed connective tissue disease
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Similarly, there was no significant difference in the
prevalence of rheumatoid arthritis, systemic lupus
erythematosus, scleroderma, and undifferentiated mixed
connective tissue disease, which affected less than 10%
of all the patients in each group [Table 1].

Analysis by specific joint region

The majority of the patients had spine OA followed by knee
OA in patients with normal serum 25(OH)D level (44.2%
and 39.2%, respectively) and in patients with low serum
25(OH)Dlevel (45.5% and 39.5%, respectively) [Table 2] Less
than one-fifth of all the patients had OA of the hip or OA
of the shoulder in both the groups [normal serum 25(OH)
D level: 7.8% and 8.8%, respectively; low serum 25(OH)D
level: 8.3% and 6.7%, respectively] [Tables 5 and 6]. The
differences were not statistically significant.

Patients who had OA of the spine, hip, and knee, and
low serum 25(OH)D were younger (mean ages 59 years
(SD 13.1), 62 years (SD 13.4), and 62 years (SD 11.2),
respectively) compared to the patients who had OA of
the spine, hip, and knee and normal serum 25(OH)D
(mean ages 64 years (SD 12.5), 73 years (SD 10.4), and 67
years (SD 10.7), respectively). All the differences were
statistically significant (P < 0.001) [Tables 3-5].

Patients with spine OA and low serum 25(OH)D level
had a significantly higher prevalence of cigarette

Table 2: Distribution of osteoarthritis in different
joint region

OA and normal 25 OAandlow25 P
(OH)D (=599) (OH)D (1 =623)

Joint region

Spine, 1 (%) 2064 (44.2) 283 (45.5) NS
Knee, 11 (%) 235 (39.2) 246 (39.5) NS
Hip, n (%) 47 (7.8) 52 (8.3) NS
Shoulder, n (%) 53 (8.8) 42 (6.7) NS

OA = Osteoarthritis, 25(OH)D = 25-hydroxyvitamin D, NS = Not significant

Other races
Hispanic
White
B OA/Low 25-(OH) D
Black B OA/Normal 25-(OH) D
Female
Male
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

Figure 2: Gender and race distribution [OA= Osteoarthritis, 25(OH)
D =25-hydroxyvitamin D]

smoking (16.3%) compared to the patients with spine
OA and normal serum 25(OH)D (8.7%) (P < 0.001).
Patients with spine OA and low serum 25(OH)D had
a significantly higher mean BMI (kg/m?) (31.6 SD 7.3)
compared to the patients with spine OA and normal
serum 25(OH)D (28.9, SD 7.0) (P < 0.001). Similarly,
patients with spine OA and low serum 25(OH)D had
a higher prevalence of type 2 diabetes mellitus (24.7%)
compared to the patients with spine OA and normal
serum 25(OH)D (18.6%) (P < 0.001) [Table 3].

Patients with knee OA and low serum 25(OH)D had
a significantly higher mean BMI (kg/m?) (34.1 SD 8.8)
compared to the patients with knee OA and normal
serum 25(OH)D (30.5, SD 7.1) (P < 0.001) [Table 4]. On
the contrary, patients with hip OA and shoulder OA had
comparable BMI in both the groups [Tables 5 and 6].

Discussion

Our study provided six major observations. First, patients
with low serum 25(OH)D had clinical manifestations
of OA at a significantly younger age compared to
the patients with normal serum 25(OH)D. Second,
African American and Hispanic patients with OA had
a significantly higher prevalence of low serum 25(OH)
D compared to the Whites and other races. Third, the
prevalence of cigarette smoking was significantly higher
in patients with OA and low serum 25(OH)D.

Fourth, patients with OA and low serum 25(OH)D had
a significantly higher mean BMI. Fifth, the prevalence
of type 2 diabetes mellitus was significantly higher in
patients with OA and low serum 25(OH)D. Sixth, patients
with OA and low serum 25(OH)D had a significantly
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Figure 3: Prevalence of comorbid conditions [OA= Osteoarthritis,
25(OH)D = 25-hydroxyvitamin D, T2DM = type 2 diabetes mellitus,
CKD = Chronic kidney disease, RA = Rheumatoid arthritis,
UMCTD = Undifferentiated mixed connective tissue disease, SID =
Small intestinal diseases, SIS = Small intestinal surgeries]
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Table 3: Baseline characteristics of patients with spine osteoarthritis and serum 25-hydroxyvitamin D level

Variable OA and normal 25 OA and low 25 2
(OH)D (n = 264) (OH)D (n = 283)

Age (years), mean (SD) 64 (12.5) 59 (13.1) <0.001

Gender 0.039
Male, 1 (%) 48 (18.2) 72 (25.4)
Female, 1 (%) 216 (81.8) 211 (74.6)

Race <0.001
African American, 1 (%) 37 (14.0) 72 (25.4)
White, n (%) 192 (72.7) 165 (58.3)
Hispanic, 1 (%) 19 (7.2) 31 (11.0)
Other races, n (%) 16 (6.1) 15 (5.3)
Smoking, n (%) 23 (8.7) 46 (16.3) <0.001
Alcohol use, 1 (%) 84 (31.8) 81 (28.6) 0.413
BMI (kg/m?), mean (SD) 28.9 (7.0) 31.6 (7.3) <0.001
Bone density, 1 (%) 132 (50.0) 87 (30.7) 0.005
Osteoporosis, 1 (%) 46 (36.5) 32 (36.8)
Osteopenia, 1 (%) 73 (55.4) 39 (44.8)
Normal, 1 (%) 13 (9.8) 16 (18.4)
Vit D supplementation, 1 (%) 412 (68.8) 424 (68.1) 0.786
Diabetes mellitus, 1 (%) 49 (18.6) 70 (24.7) <0.001
Hypertension, n (%) 159 (60.2) 163 (57.6) 0.530
Hypothyroidism, 1 (%) 66 (25.0) 48 (17.0) 0.020
Chronic kidney disease, 1 (%) 30 (11.4) 20 (7.1) 0.081
Lupus, n (%) 7 (2.7) 4(14) 0.302
Rheumatoid arthritis, n (%) 11 (4.2) 12 (4.2) 0.967
Scleroderma, 1 (%) 2 (0.8) 0 (0.0) 0.232
UMCTD, n (%) 2(0.8) 1(0.4) 0.812
Treatment with steroid, n (%) 28 (10.6) 28 (9.9) 0.792
Treatment with diuretic, n (%) 62 (23.9) 60 (21.2) 0.519
Small intestinal diseases, 1 (%) 9(3.4) 8 (2.8) 0.694
Small intestinal surgeries, 1 (%) 13 (4.9) 20 (7.1) 0.293

OA = Osteoarthritis, 25(OH)D = 25-hydroxyvitamin D, BMI = Body mass index, Vit D = Vitamin D, UMCTD = Undifferentiated mixed connective tissue disease

lower prevalence of hypothyroidism compared to the
patients with normal serum 25(OH)D.

Although OA affects people of all ages, it is most
commonly seen in people older than 65 years.” Our
patients with OA and normal serum 2590H)D had
a comparable mean age of 66 years but our patients
with low serum 25(OH)D were diagnosed with OA at
a significantly lower mean age of 61 years, which was
5 years younger. Bone metabolism is dependent on the
key role played by vitamin D including its effect on the
joint cells resulting in subchondral bone sclerosis and
alterations in bone remodeling. Low serum 25(OH)D
may promote such adverse joint changes at an early
age. A younger mean age was consistently observed in
patients with OA of the spine, knee, and hip, and with
low serum 25(OH)D.

The 51% prevalence of low serum 25(OH)D in our
patients with OA is comparable to the other studies
that have found 41% prevalence of low serum 25(OH)

D in outpatients aged 49-83 years,® and 57% in general
medicine inpatients in the United States."!

In our study, women were significantly more affected
with OA irrespective of serum 25(OH)D. Although many
studies have shown that OA affects more women than
men,[” a higher prevalence of low 25(OH)D has been
demonstrated among adult women with OA compared
to men with OA.["12]

African American and Hispanic patients with OA had
a significantly higher prevalence of low serum 25(OH)
D compared to the Whites and other races. African
American individuals synthesize less vitamin D per unit
of sun exposure than White individuals because a darker
complexion acts as a barrier to sunlight."**! Furthermore,
racial difference in variable; vitamin D receptor affinity for
vitamin D metabolites may explain a similar variation in
the prevalence of low vitamin D across other races with the
observation of atleast one vitamin D receptor polymorphism
(Fokl), which is known to differ by race and ethnicity.>"!
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Table 4: Baseline characteristics of patients with knee osteoarthritis and serum 25-hydroxyvitamin D level

Variable OA and normal 25 OA and low 25 2
(OH)D (n = 235) (OH)D (n = 246)

Age (years), mean (SD) 67 (10.7) 62 (11.2) <0.001

Gender 0.415

Male, 1 (%) 35 (14.9) 41(16.7)

Female, 1 (%) 200 (85.1) 205 (83.3)

Race <0.001

African American, 1 (%) 25 (12.0) 81 (29.2)

White, n (%) 187 (76.7) 129 (55.4)

Hispanic, 1 (%) 15 (6.8) 28 (11.2)

Other races, n (%) 8 (3.4) 8 (3.3)

Smoking, 1 (%) 17 (7.2) 31 (12.6) 0.048

Alcohol use, 1 (%) 108 (45.9) 82 (33.3) 0.007

BMI (kg/m?), mean (SD) 30.5 (7.1) 34.1 (8.8) <0.001

Bone density, 1 (%) 115 (48.9) 74 (30.1) 0.138

Osteoporosis, 1 (%) 45 (39.1) 23 (31.1)

Osteopenia, 1 (%) 51 (44.3) 30 (40.5)

Normal, 1 (%) 19 (16.5) 21 (28.4)

Vit D supplementation, # (%) 161 (60.8) 170 (69.1) 0.833

Diabetes mellitus, 1 (%) 49 (20.9) 77 (31.3) 0.009

Hypertension, n (%) 155 (66.0) 166 (67.5) 0.677

Hypothyroidism, 1 (%) 66 (28.1) 46 (18.7) 0.016

Chronic kidney disease, 1 (%) 15 (6.4) 23 (9.3) 0.223

Lupus, n (%) 2(0.9) 1(0.4) 0.538

Rheumatoid arthritis, 1 (%) 13 (5.5) 15 (6.1) 0.847

Scleroderma, 1 (%) 0 (0.0) 2(0.8) 0.499

UMCTD, n (%) 2(0.9) 3(1.2) 1.000

Treatment with steroid, n (%) 15 (6.4) 29 (11.8) 0.038

Treatment with diuretic, n (%) 64 (27.2) 74 (30.1) 0.473

Small intestinal diseases, 11 (%) 10 (4.3) 4 (1.6) 0.088

Small intestinal surgeries, 1 (%) 17 (7.2) 21 (8.5) 0.588

OA = Osteoarthritis, 25(OH)D = 25-hydroxyvitamin D, BMI = Body mass index, Vit D = Vitamin D, UMCTD = Undifferentiated mixed connective tissue disease

Cigarette smoking is strongly associated with vitamin
D deficiency in several studies and in our study.['$
In our study, the prevalence of cigarette smoking was
significantly higher in patients with OA and low serum
25(0OH)D compared to the patients with normal serum
25(OH)D.

It is postulated that smoking may alter vitamin D
metabolism influencing the activity of 25-hydroxylase in
the liver.”!! Cigarette smoke may also affect expression
levels of the vitamin D receptor.!

Many studies have shown an association between
decreasing serum 25(OH)D levels with increasing
BMI as demonstrated in our study.?*! We found that
the patients with OA and low serum 25(OH)D had a
significantly higher mean BMI compared to patients
with normal serum 25(OH)D. The effect of BMI on serum
25(0OH)D may be explained by the fact that persons with
high BMI usually have a high content of body fat, acting
as a reservoir for lipid-soluble vitamin D, reducing its
bioavailability.®! Other contributing factors to the low

25(OH)D status among obese people might be lower
than average exposure of large body areas to the sun and
decreased amount of outdoor time because of limited
mobility.??! On the other hand, some studies have also
found that higher BMI was not correlated with 25(OH)
D levels.l#1

We found that the patients with OA and low serum
25(0OH)D had a significantly higher prevalence of type 2
diabetes mellitus compared to the patients with normal
serum 25(OH)D. This finding is consistent with other
cross-sectional and prospective studies.?*!

The potential mechanisms include several effects, direct
and indirect, of vitamin D on insulin action.?!

Studies have shown a strong association between
low serum 25(OH)D levels and hypothyroidism.B
We found that 27.4% of our patients with OA and
normal serum 25(OH)D had hypothyroidism, which
was markedly lower than a study that found 72%
association."
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Table S: Baseline characteristics of patients with hip osteoarthritis and serum 25-hydroxyvitamin D level

Variable OA and normal 25 OA and low 25 2
(OH)D (n = 47) (OH)D (n =52)

Age (years), mean (SD) 73 (10.4) 62 (13.4) <0.001

Gender 0.333
Male, 1 (%) 9(19.1) 15 (28.9)
Female, 1 (%) 38 (80.9) 37 (71.6)

Race 0.521
African American, 1 (%) 7 (14.9) 12 (23.1)
White, n (%) 35 (74.5) 34 (65.4)
Hispanic, 1 (%) 5 (10.6) 6 (11.5)
Other races, 1 (%) 0 (0.0 0 (0.0
Smoking, 1 (%) 6 (12.8) 10 (19.2) 0.420
Alcohol use, 1 (%) 20 (42.6) 14 (26.9) 0.137
BMI (kg/m?), mean (SD) 29.0 (5.5) 31.5 (6.6) 0.091
Bone density, 1 (%) 27 (57.4) 16 (30.8) 0.259
Osteoporosis, 1 (%) 11 (40.7) 6 (37.5)
Osteopenia, 1 (%) 14 (51.9) 6 (37.5)
Normal, 1 (%) 2 (7.4) 4 (25.0)
Vit D supplementation, 1 (%) 34 (72.3) 34 (65.4) 0.524
Diabetes mellitus, 1 (%) 9 (19.1) 14 (26.9) 0.352
Hypertension, n (%) 32 (68.1) 31 (59.6) 0.436
Hypothyroidism, 1 (%) 15 (31.9) 9 (17.3) 0.099
Chronic kidney disease, 1 (%) 8 (17.2) 10 (19.2) 0.744
Lupus, 1 (%) 2 (4.3) 1(1.9) 0.606
Rheumatoid arthritis, n (%) 1(21) 2(3.8) 1.000
Scleroderma, 1 (%) 0 (0.0) 0(0.0)
UMCTD, n (%) 0(0.0) 0(0.0)
Treatment with steroid, n (%) 6 (12.8) 8 (15.4) 0.682
Treatment with diuretic, n (%) 11 (23.4) 7 (13.5) 0.214
Small intestinal diseases, 11 (%) 0 (0.0 0(0.0)
Small intestinal surgeries, 1 (%) 3 (6.4) 2(3.8) 0.579

OA = Osteoarthritis, 25(OH)D = 25-hydroxyvitamin D, BMI = Body mass index, Vit D = Vitamin D, UMCTD = Undifferentiated mixed connective tissue disease

Furthermore, we found a significantly lower prevalence
of hypothyroidism in patients with OA and low serum
25(OH)D (18.5%) compared to the patients with normal
serum 25(OH)D. This observation is unique and
requires further research to understand the possible
mechanism.

Our study had some limitations. A retrospective data
review of the electronic health records might not have
been able to document all laboratory results of serum
25(OH)D that were performed in the laboratories out
of the hospital network, which perhaps got filed as
paper documents. Many health insurance companies
did not cover for the serum 25(OH)D test and hence,
many patients with OA did not get the serum 25(OH)
D test.

Our study had many strengths. A large sample
size and strong inclusion criteria helped us study
meticulously selected data for analysis. Our patients
were established primary care patients who had a

consistent follow-up record with clear documentation
of the status of their OA over time. There has been an
increase in research searching for the role of 25(OH)
D in OA. Several clinical trials have ensued and
are ongoing. To date, no strong evidence has been
available to establish the role of 25(OH)D in OA, and
the results are conflicting.[>*-*! Our study provides
unique observations in this field.

Conclusion

Patients with low serum levels of 25(OH)D and OA are
younger than their counterparts with low 25(OH)D level.
African American and Hispanic patients have a higher
prevalence of low 25(OH)D. Patients with OA and low
serum 25(OH)D have a higher prevalence of cigarette
smoking and type 2 diabetes mellitus, a lower prevalence
of hypothyroidism, and a higher BMI compared to the
patients with OA and normal serum 25(OH)D. Future
studies are needed to clarify the relationship between
25(OH)D level and OA.
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Table 6: Baseline characteristics of patients with shoulder osteoarthritis and serum 25-hydroxyvitamin D level

Variable OA and normal 25 OA and low 25 2
(OH)D (n = 53) (OH)D (n = 42)

Age (years), mean (SD) 66 (10.1) 61 (11.8) 0.019

Gender 0.032
Male, 1 (%) 7 (13.2) 12 (28.6)
Female, 1 (%) 46 (86.8) 30 (71.4)

Race <0.001
African American, 1 (%) 4 (7.5) 18 (42.9)
White, n (%) 43 (81.1) 18 (42.9)
Hispanic, 1 (%) 3(5.7) 4(9.4)
Other races, 1 (%) 3(5.7) 2 (4.8)
Smoking, 1 (%) 4 (7.5) 6 (14.3) 0.327
Alcohol use, 1 (%) 22 (41.5) 16 (38.1) 0.833
BMI (kg/m?), mean (SD) 28.9 (6.7) 31.3 (8.1) 0.110
Bone density, 1 (%) 30 (68.4) 13 (30.9) 0.664
Osteoporosis, 1 (%) 10 (33.3) 4 (30.8)
Osteopenia, 1 (%) 18 (60.0) 7 (53.9)
Normal, n (%) 2(6.7) 2 (15.9)
Vit D supplementation, 1 (%) 36 (67.9) 22 (52.4) 0.124
Diabetes mellitus, n (%) 7 (13.2) 9(21.4) 0.407
Hypertension, n (%) 33 (62.3) 29 (69.0) 0.460
Hypothyroidism, 1 (%) 15 (28.3) 11 (26.2) 0.830
Chronic kidney disease, 1 (%) 4 (7.5) 7 (16.7) 0.204
Lupus, 1 (%) 0 (0.0) 0(0.0)
Rheumatoid arthritis, 1 (%) 6 (11.3) 4 (18.1) 1.000
Scleroderma, 1 (%) 0 (0.0) 1(24) 0.411
UMCTD, n (%) 1(1.9) 0(0.0) 1.000
Treatment with steroid, n (%) 6 (11.3) 7 (16.7) 0.445
Treatment with diuretic, n (%) 17 (32.1) 14 (33.3) 0.883
Small intestinal diseases, 1 (%) 3(5.7) 1(24) 0.628
Small intestinal surgeries, 1 (%) 10 (18.9) 5(11.9) 0.408

OA = Osteoarthritis, 25(OH)D = 25-hydroxyvitamin D, BMI = Body mass index, Vit D = Vitamin D, UMCTD = Undifferentiated mixed connective tissue disease
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