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Abstract
Background Vitamin D plays a key role in gut immunity and maintenance of the mucosal barrier. Vitamin D deficiency
(VDD) worsens ulcerative colitis (UC) and its supplementation ameliorates the disease in mouse models. The preva-
lence and predictors of VDD in UC are not known.
Methods Consecutive patients with UC (n = 80) underwent clinical, endoscopic, and histological evaluation to assess
the extent, severity using UC disease activity index (UCDAI) score, and duration of illness. An equal number of age
and gender-matched healthy adults without any features of inflammatory bowel disease (IBD) living in the same
latitude were identified as controls. The serum 25-hydroxy vitamin D3 level was estimated. The subjects were clas-
sified as deficient (< 20 ng/mL), insufficient (20–32 ng/mL), sufficient (32–80 ng/mL), and optimal (> 80 ng/mL)
based on vitamin D levels. Chi-square test and Mann-Whitney U test were done to identify factors associated with
vitamin D deficiency.
Results The patients and controls were similar in age and gender (40 ± 11.4 years, 51% male vs. 40 ± 12 years, 51% male; p =
1.000). Median vitamin D levels among patients were lower than the controls (18.1 ng/mL [IQR 14] vs. 32.5 ng/mL [IQR 36];
p < 0.001). Patients were more often VDD (56% vs. 40%) or insufficient (34% vs. 9%) and less often sufficient (9% vs. 40%) or
optimal (1% vs. 11%), in contrast to controls (p < 0.001). Median vitamin D levels were lower in those with UCDAI > 6 (15 vs.
21 ng/mL; p = 0.01), having pancolitis (13 vs. 21 ng/mL, p = 0.01), and longer duration of illness > 2 years (13.8 vs. 20.8; p =
0.025). Vitamin D levels showed a negative correlation with frequency of stools (rho = − 0.244, p = 0.05), disease duration (rho =
− 0.244, p = 0.007) and UCDAI score (r = − 0.348, p = 0.002).
Conclusion VDD is highly prevalent among patients with UC. Patients with longer disease duration, more severe
symptoms, and pancolitis are likely to have lower vitamin D levels.
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Introduction

Vitamin D plays a primary role in calcium, phosphorus, and
bone metabolism [1]. However, discovery of vitamin D recep-
tors on lymphocytes, monocytes, and dendritic cells initiated
studies, which have highlighted the role of vitamin D in reg-
ulating gut mucosal immunity and its barrier function [2–5].
Ulcerative colitis (UC) is characterized by inappropriate and
exaggerated mucosal immune response to gastrointestinal
(GI) antigens in genetically susceptible individuals [6]. In ex-
perimental IL-10 knockout mice models, vitamin D deficien-
cy was found to result in severe colitis, progressive wasting,
and high mortality. However, vitamin D supplementation not
only prevented but also ameliorated symptoms of colitis in the
mice model [7–9].

The key sources for vitamin D are adequate dietary
intake and sunlight exposure. Patients with UC have
diminished oral intake of vitamin D–rich food due to
dietary restrictions, diminished outdoor activities
resulting in lower sunlight exposure, and high GI losses
of vitamin D and vitamin D binding protein due to
chronic illness involving GI mucosa [10–12]. Vitamin
D deficiency, if present, is likely to further perpetuate
the illness as established in experimental animal models
[7–9]. Objective assessment of vitamin D levels in pa-
tients with UC is likely to be beneficial to help physi-
cian identify and correct deficiency state. Vitamin D
may have a therapeutic role in management of disease
and preventing osteoporosis [9, 13]. We thus planned a
prospective case control study to assess the serum vita-
min D levels in consecutive patients with UC and de-
termine its relationship to disease severity, extent, and
duration of illness.

Methods

Consecutive adult patients with UC attending the gastro-
enterology services of a tertiary care referral institution
from July 2008 to July 2010 were prospectively studied.
The study was conducted in full compliance with the
guidelines of good clinical practice of the world medical
assembly declaration of Helsinki and the Indian Council
of Medical Research guidelines. The study was approved
by the institute’s ethics committee. All the patients provid-
ed written informed consent before participating in the
study. Cases were defined as patients with UC, the diag-
nosis of which was based on standard clinical, endoscopic,
and histological criteria [14]. Patients older than 70 years,
those with history of prior colectomy, evidence of malig-
nancy, or toxic megacolon, presence of serious systemic
comorbidities, and those who had received mega-doses of
parenteral or oral vitamin D supplementation in the pre-
ceding 6 months were excluded from the study. Each
study subjects underwent a detailed clinical evaluation
and endoscopic assessment. Colonoscopy was done to as-
sess the extent of the disease and endoscopic severity. The
disease was classified as proctitis, proctosigmoiditis, left-
sided colitis, and pancolitis depending on the extent of
involvement. Endoscopic severity was classified according
to mucosal appearance as grade 0–3 [15]. Biopsies were
obtained from the involved mucosa and the rectum in all
the patients. For each study subject, the ulcerative colitis
disease activity index (UCDAI) was calculated based on
the stool frequency, rectal bleeding, mucosal appearance,
and physician’s global assessment [15]. The severity of
UC was calculated on the basis of UCDAI score and
classified as 0–2 as remission, 3–6 as mild disease, 7–10
as moderate disease, and 11–12 as severe disease [14, 15].

Bullet points of the study highlights

What is already known?
•    Vitamin D has a role in modulation of gut immunity and barrier. 
•    Inflammatory bowel disease (IBD) is characterized by dysregulated immune response to mucosal antigens and a disrupted gut barrier.
•    Prevalence and predictors of vitamin D deficiency among patients with IBD (ulcerative colitis [UC]) in a sun-rich country like India 

What are new findings in this study?
•    Patients with UC were more often vitamin D deficient than age and gender-matched controls living in the same latitude.
•   Patients with UC with more severe disease, longer disease duration (>2 years), and pancolitis were more likely to have lower serum 

What are the future clinical and research implications of the study findings?

•    Patients with IBD should be screened for vitamin D deficiency.

•    Supplementation of vitamin D may have a therapeutic role in the management of UC and this issue needs further randomized 
      controlled trials. 

is not known.

vitamin D levels.
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All the patients were evaluated for their risk of vitamin D
deficiency in the form of adequacy of sun-exposure, rural/
urban residence, socioeconomic status, body mass index
(BMI), and quantity of milk/curd intake. Patients were also
evaluated for clinical features of vitamin D deficiency in the
form of proximal muscle weakness (assessed on asking the
patient to stand up from a squatting position that was graded
from 1 to 5), fatigue, divarication of recti (tested during leg
raising), history of bone pain, and fractures. Routine
hemogram and biochemistry was performed in all the patients.
Serum samples were obtained at the time of enrolment in
untreated vacutainers and refrigerated at− 20 °C until process-
ing. 25-hydroxy vitamin D3 levels were estimated in the se-
rum using enzyme linked immunosorbent assay (ELISA)
using commercial kit (Immunodiagnostic Systems Ltd. UK).
The ELISAwas read at 450 nm against 650 nm as reference as
recommended by the manufacturer. A dose-response curve of
the absorbance unit vs. concentration was generated using
values obtained from the standard provided by the manufac-
turer. 25-OH vitamin D3 level was determined from this curve.
The inter-assay and intra-assay coefficients of variation were
4.6% and 5.3%, respectively. The test was known to have a <
0.01% cross reactivity with vitamin D3 and < 0.3% with vita-
min D2. Values were expressed as ng/mL. Subjects were clas-
sified on the basis of vitamin D levels as deficient (<20 ng/
mL), insufficient (20–32 ng/mL), sufficient (32–80 ng/mL),
and optimal (>80 ng/mL) [10, 16, 17]. The healthy controls
(n = 80) were recruited from the Department of Endocrinology
in the same time period, and were similar in age, gender, so-
cioeconomic class, and resided in the same latitude. The con-
trol group underwent estimation of 25-hydroxy vitamin D3

levels using a chemiluminescent radioimmunoassay
(Biosource, Europe, SA). The inter-assay and intra-assay coef-
ficients of variation was 5.2% and 3.3%, respectively.

Sample size calculation and statistical
analysis

To detect a difference of 10 ng/mL between cases and controls
with a power of 80% and alpha error of 0.05 given the SD of
20 ng/mL, we required 64 cases and 64 controls to be able to
reject the null hypothesis. To account for dropouts and other
technical issues, we recruited 80 cases and 80 controls. The
data were analyzed using Statistical Package for the Social
Sciences (SPSS) Version 17 (SPSS, Inc., Chicago, IL,
USA). Vitamin D levels among the cases and controls were
compared using the Mann-Whitney U test. The data were
expressed as mean ± SD or median and interquartile range
(IQR) if it had a non-parametric distribution. Continuous data
were compared using unpaired t test or Mann-Whitney U test
as was appropriate. ANOVAwas used to compare across three
groups. A p-value < 0.05 was considered significant. Vitamin

D levels were compared to the disease severity, extent, and its
duration. The independent risk factors for vitamin D deficien-
cy were assessed using logistic regression analysis
(conditional backward regression).

Ethical considerations

The study was conducted in full compliance with the guide-
lines of good clinical practice of the world medical assembly
declaration of Helsinki and the Indian Council of Medical
Research guidelines. The study was approved by the
Institute’s Ethics Committee. All the patients provided written
informed consent before participating in the study.

Results

The mean age of 80 patients was 40 ± (11.4) years and males
constituted 51% of the study population. The mean age of the
control group was 40 ± 11.1 years, 51% were males (p =
1.000). The median duration of illness was 36 months (IQR
13 to 69 months). As per the UCDAI score, 22/80 (27.5%)
patients had severe disease, 29/80 (36%) had moderate dis-
ease, 22/80 (27.5%) had mild disease, and 7/80 (9%) were in
remission. The disease extent was as follows: pancolitis in
32%, left sided colitis in 28%, proctosigmoiditis in 37%,
and proctitis in 3%. The disease course was remitting and
relapsing in 63 (79%) patients, chronic continuous in 11
(14%) and single episode in 6 (7%) patients. All the patients
were receiving mesalamine in the dose of 2.4 to 3.6 g per day.
Of the 80 patients, 45 (56%) had history of prior steroid
intake and 19% were on azathioprine (50–100 mg/day) at
the time of enrollment. Extraintestinal manifestations were
present in 21 (26%) patients that included arthritis in 13,
uveitis in 5, and hypercoagulability in 5 patients. The mean
BMI of patients was 21.3 ± 4.1 kg/m2 and there were 8
smokers (all men).

The median value of 25-hydroxy vitamin D3 was 18.1
(IQR 9.4−24 ng/mL). The control group showed a median
25-hydroxy vitamin D3 level of 32.5 ng/mL (IQR 13.3−49.8
ng/mL; p < 0.001) (Fig. 1). Cases were more often vitamin D
deficient (56% vs. 40%) or insufficient (34% vs. 9%) and less
often sufficient (9% vs. 40%) or optimal (1% vs. 11%) in
contrast to the controls (p < 0.001).

The median serum vitamin D levels were significantly low-
er in patients with moderate or severe colitis (UCDAI score >
6) compared to those with mild disease or that in remission
(UCDAI score ≤ 6) (14.7 [IQR 8.5–21] vs. 21.3 [IQR 14–
29.8]; p = 0.01) (Fig. 2b). The median levels of vitamin D in
patients with severe, moderate, mild disease, and those in
remission were 13.9 (IQR of 9.4–20.8), 17.6 (8.3–23), 21.3
(13.7–27.3), and 18.5 (13–60), respectively; and the differ-
ences between them were signif icant (p = 0.013;
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Jonckheere–Terpstra test). The vitamin D levels also showed a
negative correlation with the UCDAI score (r = − 0.348; p =
0.002).

Patients with a higher frequency of stools (> 6/day) had
lower levels of vitaminD compared to those with less frequent
stools (< 6/day) (16 [IQR 9.6–21] vs. 21 [IQR 9.6–30.4]; p =
0.04). The vitamin D levels showed a significant negative
correlation with frequency of stools (rho = − 0.244; p =
0.05). Themedian number of stools at presentation was higher
in those with vitamin D levels ≤ 20 than those with vitamin D
levels > 20 ng/mL (8 [4.75–12] vs. 5 [4–7.75]; p = 0.029).

Patients with longer disease duration (≥ 2 years) had lower
median levels of vitamin D than those with shorter duration of
illness (< 2 years) (20.8 [13.3–24] vs. 13.8 [8.4–21.6]; 0.025)
(Fig. 2a). The disease duration showed a significant negative
correlation with vitamin D levels (rho = − 0.297; p = 0.007).
The median duration of illness in patients with serum vitamin
D ≤ 20 ng/mL was longer than in those with vitamin D > 20 ng/
mL (48 months [16.5–102] vs. 24 months [11.5–36]; p = 0.007).

Patients with pancolitis had lower median levels of vitamin
D than those without pancolitis (13 [8.4–20.4] vs. 21 [13.6–
28]; p = 0.01) (Fig. 2c). Patients with extraintestinal manifes-
tations had higher median vitamin D levels than those without
these manifestations (21 [18–23.4] vs. 13.8 [9–22.5]; p =
0.04) (Table 1).

The risk factors associated with vitamin D deficiency were
disease duration > 2 years, presence of pancolitis, and fre-
quency of stools (cut-off of ≥ 6 stools/day; Table 2). Patients
with vitamin D deficiency more often tended to have severe
disease compared to those without deficiency, though not sta-
tistically significant. Serum vitamin D levels showed no rela-
tionship with age and gender. Though the median vitamin D

levels among patients belonging to the upper socioeconomic
strata tended to be higher than that of those belonging to lower
socioeconomic strata, the difference was not statistically sig-
nificant (19.3 ng/mL [13.6–25.4] vs. 14.1 ng/mL [8.25–21.9];
p = 0.096). Patients living in rural areas tended to have higher
median vitamin D levels than those in urban areas (21 ng/mL
[9.75–27.1] vs. 17.6 ng/ml [9.15–21]; p = 0.162). The mean
BMI of patients with vitamin D ≤ 20 ng/mL was comparable
to those with vitamin D > 20 ng/mL (20.7 ± 4 vs. 21.6 ± 4; p =
0.326). Risk factors for vitamin D deficiency were highly
prevalent in the form of inadequate diary product intake
(72.5%), inadequate sun exposure (94%), and indoor profile
of daily activities (74%). The risk factors were among patients
with UC only. The clinical features of vitamin D deficiency
were highly prevalent among the patients with UC in the form
of fatigue in 79%, proximal muscle weakness in 71%, divar-
ication of recti in 35%, bone pain in 31%, and fractures in 5%.

On logistic regression analysis (conditional backward re-
gression analysis), the independent predictors for vitamin D
deficiency were found to be present of pancolitis (OR = 3.9,
CI 1.1, 14.2; p = 0.035) and increased stool frequency (> six
times) (OR. 4.37; CI 1.35, 14.1; p = 0.014). The other param-
eters entered into the model were age, gender, disease duration
of > 2 years, adequate/inadequate sun exposure, milk intake >
200 mL, and rural/urban residence.

Discussion

This present study highlights a high prevalence of vita-
min D deficiency among patients with UC living in a
sun-rich environment. Optimal vitamin D levels were

Fig. 1 The box plot shows the
distribution of vitamin D levels in
the cases as compared to the
control group. Median vitamin D
levels among cases was
significantly lower than the
controls (18.1 ng/mL [IQR
9.4–24] vs. 32.5 ng/mL [IQR
13.3–49.8]; p < 0.001)
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found in only 10% of patients with UC. Vitamin D
levels were lower in those with longer disease duration,
greater disease severity, and in those with pancolitis.
Moreover, there has been no earlier study from
sunshine-rich tropical countries like India on vitamin D
levels in UC. In addition, the comparison between the
vitamin D levels of UC patients with age- and sex-
matched healthy controls shows that the difference be-
tween the levels in both the groups is due to disease-
related factors rather than environmental causes as the
control group had similar environmental and sociocul-
tural background.

Though a number of cut-off values of serum vitamin D
levels have been suggested in the literature, a level < 20 ng/
mL has been generally considered as deficient due to its
association with increased risk of bone fracture [16–18].

Vitamin D levels of < 32 ng/mL is considered to be insuf-
ficient as below this level the various parameters of calci-
um metabolism are abnormal [17, 18]. As patients with
UC, may have high degree of vitamin D loss and vitamin
D deficiency may in itself accentuate the disease process,
levels of > 32 ng/mL may be more optimal target. By these
criteria, 90% of our patients of UC had suboptimal vitamin
D levels.

In a study from Canada, a country with limited availability
of sunlight, Leslie et al. showed that 43.5% of their patients
with IBD (45 with UC) had vitamin D levels < 20 ng/mL [19].
Pappa et al. showed in children with UC (n = 36), 25% had
vitamin D levels < 15 ng/mL [10]. We found a higher preva-
lence of deficiency than these two studies. This is possibly due
to higher prevalence of vitamin D deficiency in the Indian
subcontinent [20–24]. Vitamin D deficiency is highly

Fig. 2 a This box plot shows the comparison between vitamin D levels in
patients with longer disease duration compared to those with shorter
disease duration. Patients with longer disease duration had lower
median value of vitamin D compared to those with shorter duration
(13.8 ng/mL [IQR 8–22] vs. 20.8 ng/mL [IQR 13–24]; p < 0.025). b
This box plot shows the comparison between vitamin D levels in
patients with mild ulcerative colitis (UC) compared to those with

moderate or severe disease. Patients with mild UC had higher median
value of vitamin D compared to those with moderate or severe disease
(21.3 ng/mL [IQR 14–29] vs. 14.7 ng/mL [IQR 9–21]; p < 0.01). c This
box plot shows the comparison between vitamin D levels in patients with
limited disease compared to those with pancolitis. Patients with limited
disease had higher median value of vitamin D compared to those with
pancolitis (13 ng/mL [IQR 8–20] vs. 21 ng/mL [IQR 14–28]; p < 0.01)
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prevalent in Indian subcontinent despite abundant sunshine.
This paradox in India is explained by insufficient outdoor
activities, darker skin color, modest clothing precluding ade-
quate sun exposure, environmental pollution, and inadequate
dietary calcium intake resulting in secondary vitamin D defi-
ciency [20–25].

In a small study on 34 patients with Crohn’s disease from
southern India, Joseph et al. found that 79% patients were
deficient (< 20 ng/mL) in serum 25(OH) vitamin D, 12%were
insufficient (20–32 ng/mL), and only 9% were normal (>
32 ng/mL) [20]. In our study, the prevalence of vitamin D
deficiency in UC was lower than that found in patients with
Crohn’s disease. Crohn’s disease is more often associated with
small bowel involvement, which may result in malabsorption
of vitamin D [10].

The mechanism of vitamin D deficiency in UC is multifac-
torial [3, 10]. UC is associated with insufficient dietary intake
of vitamin D–rich food, inadequate sun exposure due to lim-
ited outdoor activities, and excessive GI losses due to loss of
vitamin D binding protein as a part of protein losing enterop-
athy [3, 10–12]. Patients with UC often consume inadequate
milk and its products due to fear of GI discomfort from lactose
malabsorption, which results in diets inadequate in calcium,
protein, and vitamin D especially in patients who are vegetar-
ians. In our study, it was found that there was a high preva-
lence of clinical features of vitamin D deficiency in the form
of fatigue, proximal muscle weakness, and bone pains, which
though non-specific, would influence the physical activity.
Poor physical activity would, in turn, result in diminished
outdoor activities and thus reduce the duration of sunlight
exposure [11]. These factors may act in combination or alone

to result in vitamin D deficiency. In our study, we found longer
disease duration was associated with lower vitamin D levels.
This is possibly due to the cumulative effect of inadequate
intake of vitamin D and calcium, chronic GI losses, and inad-
equate sunlight exposure. A study from Japan showed that
vitamin D levels significantly correlated with disease duration
(r = 0.46; p = 0.003) [3]. In our study, we also found that dis-
ease severity and extent were associated with lower vitamin D
levels. An actively inflamed colon, particularly over a larger
surface area is more likely to be associated with protein losing
enteropathy resulting in loss of vitamin D binding protein [26,
27]. Inadequate vitamin D binding protein is likely to further
perpetuate vitamin D deficiency. Though we did not find any
relationship between vitamin D levels and steroid intake, our
study was not designed primarily to assess this relationships.
In a study by Leslie et al. also, no difference in serum 25(OH)
vitamin D was found between subjects with prior corticoste-
roid exposure compared to those without [19].We did not find
any difference between both the genders. We found that pa-
tients of upper socioeconomic status had marginally higher
levels of vitamin D, which might be related to greater access
to vitamin D–rich diet. Patients in rural area had marginally
higher vitamin D levels, which might be related to their cloth-
ing pattern, as well as greater exposure to sunlight [28]. Some
recent studies have eluded to the role of vitamin D deficiency
in the clinical manifestations and impact on outcomes in UC.
A population-based study from a European cohort suggested
that the presence of vitamin D deficiency did not predispose to
the occurrence of IBD [29]. However, the presence of vitamin
D deficiency in patients with UC is likely to increase the risk
of relapse in these patients [30]. Furthermore, supplementation

Table 1 Predictors of vitamin D
deficiency identified in patients
with idiopathic ulcerative colitis

Characteristic Subgroups n Vitamin D (median) IQR p-value

Severity of IUC UCDAI ≤ 6 30 21.3 14–29 0.01
UCDAI > 6 50 14.7 8.5–21

Pancolitis# Present 21 13 8.4–20.4 0.01
Absent 44 21 13.6–28

Disease duration ≤ 2 years 35 20.8 13.3–24 0.025
> 2 years 45 13.8 8.4–21.6

EIM Present 21 21 18.1–23.4 0.042
Absent 59 13.8 9–22.5

Steroid use Yes 45 19.8 12.6–24.4 0.204
No 35 13.6 8.3–21

Disease course Continuous

Remitting-relapsing

11

63

21

17.6

13.6–28.3

9.4–21.6

0.518

Single 6 16.6 8.2–29

Frequency of stools^ < 6 27 21 9.6–30.4 0.040
≥ 6 37 16 9.6–21

^Data in 64 patients

#Data in 65 patients

UCDAI ulcerative colitis disease activity index, IQR interquartile range, EIM extraintestinal manifestations, IUC
idiopathic ulcerative colitis
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of vitamin D in patients with UC resulted in reduction in in-
flammatory markers like the erythrocyte sedimentation rate and
C-reactive protein levels suggesting that vitamin D levels bear a
relationship with the disease activity [30–35].

Vitamin D deficiency in patients with UC is likely to exac-
erbate the underlying colitis through one or more of the fol-
lowing mechanisms. Vitamin D plays an important role in
development of self-tolerance by regulating T-helper cells
and dendritic cell function while inducing regulatory T cell
function [4]. The net effect of vitamin D is reduction in TH1

driven autoimmune responses and reduction inmediators such
as TNFα, IL-2, and INF-γ (interferon-gamma) [2, 4]. The
mucosa in patients with UC is primarily dominated by TH2

cells rather than TH1 cells [4]. Vitamin D also has a role in
promoting anti-bacterial properties of lymphocytes, macro-
phages, and Paneth cells, thus reducing the infection-
associated disease activity [2–5].

The current study, however, has a few limitations. It is well
known that vitamin D levels have seasonal variations [28].We
did not particularly study this aspect. The second limitation of

the study was that the control population underwent 25-
hydroxy vitamin D3 estimation using a chemiluminescence
immunoassay whereas ELISA was employed in the cases
due to certain logistic reasons. However, the estimation char-
acteristics of the assays were similar. Moreover, the wide dif-
ference noticed between the cases and the controls cannot be
accounted by minor difference in the assay characteristics.

The recommended vitamin D dose for healthy adults is
1000 IU a day [10]. Patients with UC possibly need higher doses
of oral vitamin D than healthy individuals in view of poor ab-
sorption and higher GI losses. Oral daily vitamin D in a dose of
2000 IU has been found to be safe and well-tolerated [10, 36]. In
a recent study, Jorgensen et al. showed that vitamin D supple-
mentation in a dose 1200 IU daily for 3 months increased the
mean serum levels of vitamin D from 29.6 to 38.4 ng/mL that
lowered the relapse rate of UC from 29% to 13% (p = 0.06). It
was found to be safe and well-tolerated [37].

We recommend that patients with UC should be assessed
for vitamin D levels and appropriately supplemented as part of
long-term management [38, 39]. On the basis of this study,

Table 2 Risk factors for vitamin
D deficiency among patients with
ulcerative colitis

Parameter Vitamin D ≤ 20 ng/mL

(%)

Vitamin D > 20 ng/mL

(%)

p-value

Frequency of stools

≥ 6/day
< 6/day

24 (65)

10 (37)

13 (35)

17 (63)

0.02

Severity of IUC

Moderate/severe colitis

Mild

32 (63)

14 (48)

19 (37)

15 (52)

0.20

Pancolitis

Present

Absent

16 (76)

20 (45)

5 (24)

24 (55)

0.02

Disease duration

> 2 years

≤ 2 years

31 (69)

15 (43)

14 (31)

20 (57)

0.02

Steroid use

Yes

No

22 (63)

24 (53)

13 (37)

21 (47)

0.39

Socioeconomic status

Lower

Upper

28 (58)

18 (56)

20 (42)

14 (44)

0.85

Residence

Urban

Rural

29 (66)

17 (47)

15 (34)

19 (53)

0.09

Gender

Male

Female

22 (54)

24 (61.5)

19 (46)

15 (38.5)

0.47

Religion

Hindu

Sikh

Muslim

30 (60)

15 (52)

1 (100)

20 (40)

14 (47)

0 (0)

0.5

IUC idiopathic ulcerative colitis
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which shows highly prevalent vitamin D deficiency in patients
with UC time is ripe for an interventional trial to study the
effect of supplementation of vitamin D on disease activity and
disease course in these patients.

In conclusions, vitamin D deficiency is highly prevalent in
patients with UC and is related to disease severity, extent, and
duration. Patients with UC should be assessed for their serum
25 (OH) vitamin D levels and appropriately supplemented in
order to prevent vitamin D–related systemic morbidity and aid
in the restoration of the gut mucosal immune homeostasis.
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