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Abstract: We aimed to determine the prevalence of hypovitaminosis D in patients with autoimmune rheumatic 
diseases (ARDs) in China and its association with demographic characteristics of the patients. We recruited 384 
patients in this cross-sectional study including 121 cases of systemic lupus erythematosus (SLE), 131 rheumatoid 
arthritis (RA), 102 spondyloarthritis (SpA) and 30 other ARDs. For each patient, demographic information was col-
lected and serum concentration of 25OHD3 was measured by electrochemiluminescence immunoassay (ECLIA). 
The multivariate logistic regression model was used to investigate the association between vitamin D deficiency 
and patient characteristics. The mean serum vitamin D level of the 384 patients was 18.91 (8.12) ng/mL, and 
the median age was 37.33 (12.01) yrs. Among these patients, 222 (57.81%) and 127 (33.07%) were found to be 
vitamin D deficiency and insufficiency, respectively. From the disease perspective, the percentages of insufficiency 
and deficiency were as follow: 97.52% and 84.30% in SLE, 87.02% and 48.85% in RA, 88.24% and 40.20% in SpA, 
90.89% and 57.81% in other ARDs patients. The causative factors for vitamin D deficiency included SLE per se (OR 
12.54, P < 0.001) and high body mass index (BMI) (OR 1.88, P < 0.001). However, the seniors were less likely to 
have vitamin D deficiency (OR 0.95, P = 0.005). No correlation was disclosed between vitamin D deficiency and 
gender or disease duration. Hypovitaminosis D is highly prevalent among autoimmune rheumatic diseases popula-
tion in China. The SLE per se and the obesity are the risk factors for vitamin D deficiency. Clinicians are advised to 
supplement vitamin D in these patients.
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Introduction

Autoimmune rheumatic diseases (ARDs) form a 
heterogeneous group of disorders character-
ized by dysregulation of the immune system 
causing multiple organ injury. To date, more 
than one hundred kinds of ARDs have been 
identified including rheumatoid arthritis (RA), 
systematic lupus erythematosus (SLE), spondy-
loarthritis (SpA), Sjogren’s syndrome (SS), vas-
culitis, idiopathic inflammatory myositis, sclero-
derma, Behcet’s disease, etc. It is estimated 
that 355 millions of patients all over the world 
suffer from different ARDs. Complicate inter-
play between hereditary and environmental 
factors contributes to the pathogenesis of 
ARDs. The morbidity is high in patients with 
ARDs. In China, the morbidity of RA is 0.3%-
0.5%, SpA is 0.2%-0.4%, SLE is 30-70/100,000. 
The risk of muscle weakness, osteopenia, 
osteoporosis and fractures is quite high in 

patients with ARDs, which affect their quality of 
life seriously.

In the past decades,vitamin D has raised inter-
est due to its physiological functions in main-
taining calcium and phosphorus homeostasis, 
and bone health. Recent years have witnessed 
a gradual recognition of the role of vitamin D in 
the homeostasis of the immune system along 
with the discovery of vitamin D receptors in 
almost all major immune cells, including mono-
cytes, macrophages, dendritic cells, natural 
killer cells, and B and T lymphocytes [1].  It has 
been estimated that one billion people world-
wide have vitamin D deficiency or insufficiency 
[2], and it has already become a largely unrec-
ognized global epidemic. Vitamin D deficiency 
can affect patients of all ages and are associ-
ated with factors such as time of a day, season 
of the year, ethnicity, region and latitude [3, 4]. 

Several studies showed that 40-100% of U.S. 
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and European seniors living in the community 
(not nursing homes) are deficient in Vitamin D 
[5-7]. A large-scale study in India found that 
vitamin D deficiency prevailed all over the coun-
try, with a high prevalence of 70%-100% in the 
general population [8].

The fact that vitamin D has been implicated as 
a factor in several different autoimmune dis-
eases, including SLE and RA, suggests that 
vitamin D might be one of the environmental 
factors that among others normally partici-
pates in the control of self tolerance [9]. It has 
been suggested that patients with SLE have 
decreased vitamin D level. A number of recent 
studies in SLE patients have reported the prev-
alence of vitamin D insufficiency and deficiency 
to be between 38-96% [10-15], 8-30% respec-
tively [10-16]. The prevalence of hypovitamino-
sis D of patients from different regions and eth-
nicities was significantly different. This phe-
nomenon was similar in RA patients [17-19]. 
Henan Province is the largest province in China 
with a population of about 100 millions, and 
naturally, there are a large number of ARDs in 
our province. Unfortunately, clinicians and sci-
entists in Henan have not taken full use of such 
advantages and resources to obtain epidemio-
logical data on the status of vitamin D deficien-
cy. Therefore, the study of vitamin D levels in 
patients with ARDs in Henan province is of 
great significance and may impact our clinical 
practice.

Our current study aimed to determine the prev-
alence of vitamin D deficiency and the potential 
relationship between 25OHD3 levels and demo- 
graphic characteristics of different ARDs.

Materials and methods

Study design

This study was cross-sectional in nature and 
performed at the Department of Rheumatology, 
The First Affiliated Hospital of Zhengzhou Uni- 
versity after the approval of the study protocol 
by the ethics committee. All the participants 
provided the informed consent forms. Serum 
samples were collected for the measurement 
of 25OHD3.

Patients

Three hundred eighty-four patients aged 18-75 
years were enrolled in this study from June to 

September of 2015. The patient enrollment 
was based on the following guidelines: the 
1997 American College of Rheumatology (ACR) 
classification criteria for SLE [20], 1987 ACR 
classification criteria for RA [21], 1984 New 
York criteria [22] or 2009 Assessment of 
SpondyloArthritis international Society (ASAS) 
criteria [23] for the diagnosis of SpA. Patients 
were excluded if they met any of the following 
criteria: 1) malnutrition; 2) coexistence with 
other chronic diseases such as hypertension, 
diabetes mellitus, hypo- or hyperparathyroid-
ism, medical or surgical disorders affecting 
vitamin D metabolism (gastric surgery, chronic 
kidney disease, chronic liver disease, intestinal 
malabsorption, systemic infection, cancers 
etc.). 3) pregnancy or lactation; 4) vitamin D 
supplementation of more than 800 IU every 
day during past 3 months.

All patients were from Henan Province in cen-
tral China between 31°23’-36°22’ of Northern 
Latitude, where the average duration of sun-
light in this region is about 8-10 h per day. The 
temperatures range from 20 to 38°C between 
June and September, which attenuates the 
seasonal variation in 25OHD3. 

Variables studied

Baseline characteristics included age, gender, 
ethnicity, the kind of disease and the duration 
(months) since the diagnosis, and the use of 
calcium and vitamin D supplements through 
direct patient interview. Height and weight were 
measured to calculate body mass index (BMI), 
and categorized as < 18.4, 18.5 to 24.99, 25 to 
29.99, and ≥ 30 kg/m2, which are the cut-off 
points for underweight, normal, overweight, 
and obesity. All the information was recorded in 
a structured case record form.

Measurement of serum 25OHD3 levels

After an overnight fasting, a blood sample was 
taken. Serum 25OHD3 levels of all patients 
were measured by electrochemiluminescence 
immunoassay (ECLIA) on an automated analyz-
er (ELECSYS-2010), using kits supplied by 
Roche Diagnostics (Germany). This technique 
provides a broad measuring range and high 
precision at the low end of detection to aid the 
assessment of deficient patients. All the blood 
samples were collected between 8:00 AM and 
9:00 AM to avoid any circadian variation.
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Definition of vitamin D levels

Vitamin D deficiency was defined based on the 
levels 25OHD3: deficiency < 20 ng/mL; insuffi-
ciency: 20 to 30 ng/mL, and normal level as 
above 30 ng/mL. Further, severity of vitamin D 
deficiency was grouped as follows: ≤ 4 ng/mL 
profound deficiency; 5-8 ng/mL severe defi-
ciency; 9-12 ng/mL moderately severe defi-
ciency; 13-16 ng/mL moderate deficiency; and 
17-20 ng/mL marginal deficiency [24-26].

Statistical analysis

Descriptive data for all variables included in the 
study were reported as mean and standard 
deviation (SD), numbers and percentage (%), 
and median and interquartile range (IQR). The 
association between vitamin D insufficiency 
[defined as a serum level of 25OHD3 < 30 ng/
mL] and predictors was assessed by fitting 
binary logistic regression univariate and multi-
variate models. The confidence interval (CI) for 

the prevalence of vitamin D insufficiency was 
calculated using the binomial test. All analyses 
were two-tailed, and p-values were considered 
significant if < 0.05. All statistical tests were 
performed by using SPSS 17.00 version (SPSS, 
Inc., Chicago, IL).

Results

Baseline characteristics

Three hundred eighty-four patients were re- 
quested to enter the study. All the patients 
were Han nationality from Henan Province. 
These participants included 121 SLE, 131 RA, 
102 SpA and 30 other ARDs (such as mixed 
connective tissue disease, Sjogren’s syndrome, 
adult onset still’s disease, vasculitis, myositis). 
Mean (SD) age at the time of the study was 
37.33 (12.01) yrs (range, 18-71 yrs), with a 
median disease duration of 27 (8-52) months. 
Baseline characteristics including age, gender, 
BMI, disease duration were shown in Table 1.

Vitamin D levels at presentation

Mean serum vitamin D level of these patients 
was 18.91 (8.12) ng/mL. Among the study 
cohort only 35 (9.11%) patients had normal 
vitamin D levels, 349 (90.89%) patients had 
lower than normal serum level of vitamin. 
Among these, 222 (57.81%) were deficient and 
127 (33.07%) insufficient. Among the 222 
patients with vitamin D deficiency, 85 (22.14%) 
patients had marginal deficiency, 71 (18.49%) 
moderate, 29 (7.55%) moderately severe, 22 
(5.73%) severe, and 15 (3.91%) profound defi-
ciency. Of note, 15 cases of profound deficien-
cy were all SLE patients. Further, among 22 
cases of moderately severe deficiency, 18 with 

Table 1. Demographic characteristics of patients with different autoimmune rheumatic diseases (n = 
384)
Characteristics SLE RA SpA Others Total
N (%) 121 (31.51) 131 (34.12) 102 (26.56) 30 (7.81) 384 (100)
Age (Yr)
    Mean (SD) 32.64 (11.17) 46.20 (9.79) 32.11 (8.87) 35.33 (11.71) 37.33 (12.01)
    Median (IQR) 29 (24-40) 47 (41-52) 31.5 (25-40) 33.5 (25-44.25) 37 (27-46)
Gender (F/M) 111/10 96/35 33/69 25/5 265/119
BMI (Kg/m2) 22.21 (2.59) 24.20 (1.62) 22.62 (1.38) 23.41 (1.83) 22.99 (2.14)
Disease duration (months)
    Mean (SD) 47.19 (49.54) 37.88 (42.08) 42.47 (35.26) 20.17 (19.20) 38.95 (41.92)
    Median (IQR) 25 (3-63) 27(8-50) 33.5 (20.75-56.5) 13 (6-28.5) 27 (8-52)
BMI, Body mass index, IQR, Inter quartile range.

Figure 1. Distribution of serum 25OHD3 level quar-
tiles in relation to different rheumatic diseases. Data 
are presented as Scatter plot (SLE, n = 121; RA, n = 
131; SpA, n = 102; Others, n = 30).
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SLE patients, 4 with RA. The distribution of 
serum 25OHD3 level quartiles in different ARDs 
was shown in Figure 1. The mean levels of 
serum 25OHD3 of these patients were as fol-
lows: SLE 13.48 (7.76), RA 20.96 (7.70), SpA 
21.92 (6.24), and Others 21.55 (6.19). Pre- 
valence and severity of vitamin D deficiency in 
different ARDs was shown in Table 2.

Variables associated with vitamin D deficiency

In this study, 34.64% of population aged 
between 18-30 years, whose prevalence of 

vitamin D deficiency was 66.92%, while the 
prevalence of vitamin D deficiency of the group 
whose age above 60 years was 80%. We also 
found that the deficiency was more prevalent in 
female (64.91%) than male (42.02%). However, 
the insufficiency was more prevalent in the 
male population (46.22%) than in female 
(27.17%). Female tended to have a higher risk 
of vitamin D deficiency. We also found that the 
deficiency was more prevalent in the obesity 
population (86.11%) and SLE patients (84.30%) 
compared to RA (48.85%) or SpA patients 
(40.20%) (Table 3).

Table 2. Prevalence of vitamin D deficiency in different ARDs according to various categories of defi-
ciency

25OHD3 (ng/mL)
Number of patients

SLE (121)
N (%)

RA (131)
N (%)

SpA (102)
N (%)

Others (30)
N (%)

Total (384)
N (%)

Normal ≥ 30 3 (2.48) 17 (12.98) 12 (11.76) 3 (10) 35 (9.11)
Below Normal < 30 118 (97.52) 114 (87.02) 90 (88.24) 27 (90) 349 (90.89)
Insufficient 20-30 16 (13.22) 50 (38.17) 49 (48.04) 12 (40) 127 (33.07)
Deficient < 20 102 (84.30) 64 (48.85) 41 (40.20) 15 (50) 222 (57.81)
    Marginal Deficiency > 16-20 25 (20.66) 27 (20.61) 23 (22.55) 10 (33.33) 85 (22.14)
    Moderate Deficiency > 12-16 25 (20.66) 26 (19.85) 16 (15.69) 4 (13.33) 71 (18.49)
    Moderately Severe Deficiency > 8-12 19 (15.70) 7 (5.34) 2 (1.96) 1 (3.33) 29 (7.55)
    Severe Deficiency > 4-8 18 (14.88) 4 (3.05) 0 (0) 0 (0) 22 (5.73)
    Profound Deficiency ≤ 4 15 (12.40) 0 (0) 0 (0) 0 (0) 15 (3.91)

Table 3. Serum 25OHD3 levels and deficiency status according to selected patients demographic 
characteristics

Characteristics Category N (%) 25OHD3 level
Mean (SD)

Vitamin D 
deficiency

n (%)

Vitamin D 
insufficiency

n (%)

Normal vitamin D
n (%)

Age (Yr) 18-30 133 (34.64) 16.93 (7.82) 89 (66.92) 35 (26.32) 9 (6.76)
31-40 91 (23.70) 19.81 (8.14) 43 (47.25) 41 (45.06) 7 (7.69)
41-50 101 (26.30) 21.37 (8.51) 53 (52.48) 31 (30.69) 17 (16.83)
51-60 44 (11.46) 18.73 (7.08) 25 (56.82) 17 (38.64) 2 (4.54)
> 60 15 (3.91) 14.81 (4.89) 12 (80) 3 (20) 0 (0)

Gender Male 119 (30.99) 20.97 (7.04) 50 (42.02) 55 (46.22) 14 (11.76)
Female 265 (69.01) 17.98 (8.41) 172 (64.91) 72 (27.17) 21 (7.92)

BMI < 18.49 9 (2.34) 13.56 (7.36) 8 (88.89) 1 (11.11) 0 (0)
18.5-24.99 303 (78.91) 20.12 (8.13) 152 (50.17) 117 (38.61) 34 (11.22)
25-29.99 72 (18.75) 14.46 (6.16) 62 (86.11) 9 (12.5) 1 (1.39)

Disease SLE 121 (31.51) 13.48 (7.76) 102 (84.30) 16 (13.22) 3 (2.48)
RA 131 (34.15) 20.96 (7.70) 64 (48.85) 50 (38.17) 17 (12.98)
SpA 102 (26.56) 21.92 (6.24) 41 (40.20) 49 (48.04) 12 (11.76)

Others 30 (7.81) 21.55 (6.19) 15 (50) 12 (40) 3 (10)
Total 384 (100) 18.91 (8.12) 222 (57.81) 127 (33.07) 35 (9.11)

BMI, Body mass index.
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In the logistic regression analysis, the stron-
gest predictor of vitamin D deficiency was SLE 
pre se, with an adjusted OR of 12.54 (95% CI 
3.10~50.76, P < 0.001). Another significant 
predictor of vitamin D deficiency was high BMI, 
with an adjusted OR of 1.88 (95% CI 1.44~2.46, 
P < 0.001). Interestingly, our data suggest that 
aging prevents vitamin D deficiency as evi-
denced by lower prevalence in the seniors with 
an adjusted OR of 0.95 (95% CI 0.91~0.98, P = 
0.005).

No correlation was demonstrated between vita-
min D deficiency and gender or disease dura-
tion. Indeed, neither of these two variables  
was statistically significant predictors of vita-
min D levels in the multiple regression model. 
Accordantly, no difference in gender or disease 
duration was seen whether patients had criti-
cally low vitamin D levels or not.

Discussion

This is the first study to investigate the preva-
lence of hypovitaminosis D in patients with 
ARDs residing in Central China, more specifi-
cally, Henan Province. Our study demonstrated 
a large number of patients (90.89%) with lower 
levels of serum vitamin D. Furthermore, the 
prevalence of vitamin D insufficiency and defi-
ciency were 84.30% and 13.22% in SLE, 
48.85% and 38.17% in R, 40.20% and 48.04% 
in SpA, respectively. The result of SLE patients 
was higher than many other studies conducted 
in other countries or regions. A lower preva-
lence of low 25(OH)D levels 73.30% [60% insuf-
ficient (< 30 ng/ml), 13.30% deficient (< 10 ng/
ml)] was found in an Egyptian study [16]. A 
study conducted in Chinese lupus reported  
that 96% patients had vitamin D insufficiency 
[25(OH)D3 < 30 ng/ml] and 27% patients had 
vitamin D deficiency (< 15 ng/ml) [14]. The 
prevalence of low 25(OH)D status [98.8% (9.1% 
insufficient, 89.7% deficient)] detected in a 
recent study by Damanhouri [13] done at King 
Abdul Aziz University Hospital in Jedah, was 
similar to ours. Several studies have indicated 
that vitamin D deficiency in patients with RA 
was also common. Kerr G S et al. [19] reported 
that in a predominantly elderly, 850 male RA 
population, the prevalence of 25OHD insuffi-
ciency and deficiency were 84% and 43%, 
respectively. Interestingly, eight case-control 
studies that compared vitamin D levels in a 
total of 555 AS patients and 557 healthy con-

trols showed that an average 25-hydroxyvita-
min D level was (22.8±14.1) ng/mL in AS 
patients and (26.6±12.5) ng/mL in healthy 
controls [27].

The only significant predictors of vitamin D defi-
ciency that we found were the SLE per se and 
the obesity. Previous studies showed that 
patients with SLE had lower levels of vitamin D 
than patients with RA or other ARDs, Sheng and 
colleagues [28] revealed a significantly lower 
level of 25(OH)D in SLE patients compared to 
RA patients and normal controls in a study per-
formed in Shanghai. Consistently, a study done 
in Copenhagen, Denmark demonstrated a sig-
nificantly lower 25(OH)D levels in SLE patients 
compared to osteoarthritis and normal con-
trols. Low 25(OH)D levels among SLE patients 
may be due to the fact that patients with SLE 
are frequently photosensitive and use very high 
ultraviolet photoprotection [12, 13, 29]. The 
association between the obesity and vitamin  
D deficiency in SLE patients has been reported 
as well [10] . Somewhat surprisingly, we first 
reported a lower prevalence of vitamin D defi-
ciency in the elderly, which was consistent  
with a study of SLE patients reported by Ruiz-
Irastorza et al. [12]. This phenomenon might be 
due to the younger age of SLE patients, and 
their lower levels of 25OHD3 in our study. How- 
ever, we did not find any statistical association 
between vitamin D insufficiency or deficiency 
and gender or disease duration.

Vitamin D is a hormone, consisting of fat solu-
ble compounds of vegetable origin (vitamin D2 
or ergocalciferol) or animal origin (vitamin D3 or 
cholecalciferol). The major source of vitamin D 
is endogenous production through the expo-
sure to UV radiation, whereas only a small 
amount is obtained from the diet. Vitamin D 
supplementation is being considered as an 
adjuvant therapy for relieving musculoskeletal 
pain, improving muscle strength [30], reducing 
falls [30] and fractures [31]. The supplementa-
tion of Vitamin D could also reduce the synthe-
sis of inflammatory cytokines and increase the 
synthesis of anti-inflammatory cytokines. For 
patients with SLE, vitamin D supplementation 
on disease activity was studied and the results 
revealed a statistically significant decrease in 
the mean level of the physician global assess-
ment score of 0.04, in the mean SELENA-
SLEDAI of 0.22, and a 2% decrease in urine 
protein: creatinine ratio with a 20 ng/mL 
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increase in vitamin D levels [11]. Recent stud-
ies showed that increased intake of vitamin D 
lowered the risk of RA, while decreased level of 
vitamin D was associated with higher disease 
activity [17, 32].

The limitations of this study include patients 
are representative of ARDs in Central China 
presenting in The first affiliated hospital of 
Zhengzhou university, mainly those with SLE, 
RA, SpA, which limits its global interpretation. 
We have not selected patients according to the 
incidence of the disease, and the distribution of 
diseases in different age groups is not uniform. 
Therefore, our data only reflect the vitamin D 
status of these three kinds of ARDs. It was not 
possible to assess good quality data on sun 
exposure and vitamin D dietary intake diet in 
our study population. Anyway, this is real world 
population based data reflecting the reality of 
clinical practice.

In conclusion, low vitamin D status is prevalent 
in Chinese autoimmune rheumatic diseases 
patients.SLE patients and the obesity tended 
to have a lower status. Future studies looking at 
a potential role of vitamin D in the pathophysi-
ology and treatment of ARDs are necessary 
and further intervention studies are required to 
confirm a direct relationship between vitamin D 
status and SLE, RA or SpA disease activity. One 
such study to evaluate vitamin D status and 
disease activity in SLE patients is in progress 
by us.
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