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ORIGINAL ARTICLE

FREQUENCY OF 25-HYDROXY VITAMIN D DEFICIENCY IN
PATIENTS WITH MULTIPLE SCLEROSIS
1,2

3

Mehwish Arif Butt , Asma Arman , Tahir Ansari
ABSTRACT
OBJECTIVE: To determine the frequency of 25-hydroxy vitamin-D deficiency
in patients with multiple sclerosis (MS).
METHODS: This cross-sectional study was conducted at Civil Hospital
Karachi, Pakistan from January to December 2019. One hundred and sixty five
diagnosed cases of MS of either gender, aging 20-55 years, not taking vitamin-D
supplements, steroids and could go outside in the sun were selected through
non-probability consecutive sampling technique. Patients having history of
rickets, parathyroid disease, chronic liver or renal diseases were excluded.
Blood sample was taken to measure 25-hydroxyl vitamin D3 levels. A level of
<20 ng/ml was considered as vitamin-D deficient. Logistic regression analysis
was used to identify determinants.
RESULTS: Out of 165 MS patients, 106 (64.24%) were females, 66 (40%) had
income between PKR 10000-25000, 51 (30.9%) were illiterate and 12 (7.3%)
had graduate level education. Majority (n=101; 61.21%) had relapsingremitting MS. Mean age of enrolled participants was 32.92±8.19 years and
mean duration of MS was 2.17±0.84 years. Ninety-nine (60%) patients had
history of adequate sun exposure. Vitamin-D deficiency in MS patients was 55
(33.3%). Female patients with MS had 2.9 times more likely to be vitamin-D
deficient compared to male patients (95% CI: 1.3-6.5). Vitamin-D deficiency In
MS patients having no or primary level education patients was recorded in 38
(69.1%) patients as compared to 17 (31.9%) case having secondary or higher
education (p-value=0.046).
CONCLUSION: Vitamin-D deficiency is common in MS patients. Females and
less educated MS patients are at a higher risk of being vitamin-D deficient.
KEY WORDS: Multiple Sclerosis (MeSH); Risk (MeSH); Vitamin D (MeSH);
Vitamin D Deficiency (MeSH); Educational Status (MeSH); Socioeconomic
Factors (MeSH); Female (MeSH); Male (MeSH).
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INTRODUCTION

M

ultiple sclerosis (MS) is a
diverse disease with fluctuating
clinical and pathologic features
reflecting various pathways to tissue
injury.1 Natural elements seem to
speculate a crucial role in the
development of MS. These consist of viral
infections, geographic latitude, place of
birth, sunlight exposure. Vitamin D
deficiency is one of the substantial risk
factors for MS.2 Low levels of vitamin D
have shown to not only influence the
disease onset in an individual but also
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influence the frequency of relapses in
patients with MS.3 25-hydroxy (25-OH)
vitamin D effect is mainly mediated by
pro-differentiating, anti-proliferative, and
anti-inflammatory characteristics. 25OH vitamin D regulates immune
expression of major histocompatibility
complex class II as well as co-regulatory
receptors on antigen-presenting cells.
Thus, 25-OH vitamin D deficiency may
worsen the MS.4
Notably, MS is more frequent in higher
latitudes, where daylight is of lower
intensity. The literature reveals latitude
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inclination in MS frequency. There is a
strong relationship between increased
body exposure to daylight leading to
appropriate levels of vitamin D and
decreasing the risk of MS in individuals.5
The relationship of disease activity with
vitamin D levels in MS patients has been
assessed, the patients having a higher
level of vitamin D having less relapse
rate while patients with lower vitamin D
levels having higher percentage of
functional impairment .6,7
Therapeutic goals in MS are reducing
relapses and maintaining an acceptable
quality of life, an appropriate level of
vitamin D help in achieving therapeutic
goals, and balance vitamin D addition as
adjunctive therapy is recommended in
patients with MS.8 As we are a population
having higher rates of 25-OH vitamin D
deficiency, despite adequate sun
exposure as compared to rest of the
world due to increased pigmentation, use
of sunblock or purdah.9
The findings of this study help us in
establishing the frequency of vitamin
deficiency in patients suffering from MS;
it may also help us later in planning
further studies regarding its role in
building cost-effective protocols for
disease prevention and examining
whether they related to the risk of
advancement of disease in MS.
Therefore, we planned this study to
determine the frequency of 25-OH
vitamin D deficiency in patients with MS
in our local population.
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TABLE I: SOCIODEMOGRAPHIC CHARACTERISTICS PATIENTS WITH MULTIPLE SCLEROSIS (N=165)

Characteristics
Gender
Age in Group

Monthly income (PKR)

Education Level

Types of Multiple Sclerosis v/s total
number of patients

Variables

N

Percentage (%)

Male

59

35.76%

Female

106

64.24%

< 35 years

98

59.39%

≥ 35 years

67

40.61%

< Rs. 10,000

60

36.36%

Rs. 10,000 to 25,000

66

40.00%

> Rs. 25,000

39

23.64%

Illiterate

51

30.91%

Primary

48

29.09%

Secondary

33

20.00%

Intermediate

21

12.73%

Graduation

12

7.27%

Primary progressive

16

9.70%

Secondary progressive

39

23.64%

Progressive-relapsing

9

5.45%

101

61.21%

Relapsing-remitting

Types of Multiple Sclerosis with
deficiency of Vitamin D

METHODS
The study was conducted in the
Department of Neurology, Civil
Hospital, Karachi, Pakistan from 1st Jan
2019 to 31st Dec 2019.The patients
within the age group of 20 to 55 were
selected by using non-probability
consecutive sampling technique.
McDonald criteria was used to diagnose
MS.9 Those patients were taken into
consideration who were not using any
drug or supplement having vitamin D &
steroids. In this study, all those patients
were excluded who had physical
disability, rickets or parathyroid disease,
chronic liver disease or chronic renal
disease, history of stroke, vasculitis,
pregnant females and patients having
any co-morbid like ischemic heart
disease, diabetes or hypertension.
For this study, we calculate sample size of
165 by using WHO sample size calculator
by prevalence as 30%, margin of error as
7% and confidence interval of 95%.10
Patients were enrolled in this study after
getting consent from patients or
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Primary progressive

4

2.42%

Secondary progressive

19

11.52%

Progressive-relapsing

2

1.21%

Relapsing-remitting

30

18.18%

caretaker. A 3 ml of whole blood sample
was taken and was analyzed for 25-OH
vitamin D3 levels by using
Immunodiagnostic Systems (IDS)-iSYS
25(OH)DS (Immunodiagnostic Systems
Ltd, Boldon, United Kingdom) at local
facility. 25-OH vitamin D levels of less
than 20 ng/ml was considered deficient.
MS was classified into different types
according to McDonald criteria. Sun
exposure was defined as time exposed in
the sun between 10 am and 3 pm for at
least 20 minutes or more for at least 4
days a week in the past one year or more
was labeled as adequate .11 The data were
recorded on predesigned questionnaire.
The overall analyze and comparison
evaluated by using IBM-SPSS version 23 &
Microsoft Excel and shown through
appropriate tables, graphs, and their
percentages. Level of significance also
determined by using 95% confidence
interval and p values are obtained.

RESULTS
The total number of studied patients
was 165 out of which 59 (36%) were

male and 106 (64%) were female. The
mean age of overall studied patients was
32.92±1.25 years, whereas the mean
age of male patients was 30.81±1.87
years and female patients was
34.08±1.64 years. The basic
demographic characteristics of patients
having MS are presented in Table I.
Frequency of 25-OH vitamin D
deficiency in patients suffering from MS
compared by different factors like age,
gender, educational status, monthly
income, type of MS, sun exposure and
duration of MS was done.
The results of these factors that are
associated with deficiency of vitamin D
are presented in Table II.
In female patients, the frequency of
vitamin D deficiency suffering from MS
was 42 (76.4%) compared to 13
(23.6%) cases among male patients (p
value=0.025).
In MS patients having no or primary level
education patients, the frequency of 25OH vitamin D deficiency was recorded
in 38 (69.1%)patients as compared to
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TABLE II: COMPARISON OF FACTORS ASSOCIATED WITH 25-OH VITAMIN D DEFICIENCY & MULTIPLE
SCLEROSIS (N=165)
Vitamin D Deficiency
Deficient
(n=55)

Factors

Gender
Age (years)

Monthly income
(PKR)

Educational
Status

Types of M ultiple
Sclerosis

Duration of
Multiple Sclerosis
Sun Exposure

n

%

n

%

n

%

Male

13

23.6%

46

Female

42

76.4%

64

41.8%

59

35.8%

58.2%

106

64.2%

< 35

32

58.2%

66

60.0%

98

59.4%

≥ 35

23

41.8%

44

40.0%

67

40.6%

<10,000

25

45.5%

35

31.8%

60

36.4%

10,000-25,000

19

34.5%

47

42.7%

66

40.0%

>25,000

11

20.0%

28

25.5%

39

23.6%

Illiterate

20

36.4%

31

28.2%

51

30.9%

Primary

18

32.7%

30

27.3%

48

29.1%

Secondary

10

18.2%

23

20.9%

33

20.0%

Intermediate

6

10.9%

15

13.6%

21

12.7%

Graduation

1

1.8%

11

10.0%

12

7.3%

Relapsing-remitting

30

54.5%

71

64.5%

101

61.2%

Secondary progressive

19

34.5%

20

18.2%

39

23.6%

Primary progressive

4

7.3%

12

10.9%

16

9.7%

Progressive-relapsing

2

3.6%

7

6.4%

9

5.5%

<2 years

36

65.5%

75

68.2%

111

67.3%

>2 years

19

34.5%

35

31.8%

54

32.7%

Adequate

25

45.5%

41

37.3%

66

40.0%

Inadequate

30

54.5%

69

62.7%

99

60.0%

17 (31.9%) case having secondary,
intermediate or graduation level
patients (p value=0.046).

DISCUSSION
Our study reveals the frequency of
vitamin D deficiency in patients suffering
from MS was 33.3%. Now, this is a wellestablished fact that vitamin D deficiency
is fairly common in patients with MS with
an impact on disease progression,
relapse, and other morbidities. The result
reflects sunlight exposure and limited
outdoor activities due to limitations may
be responsible but therapeutic strategies
to overcome vitamin D deficiency need
to be addressed. Generally, vitamin D
supplementation seems to be reasonable
for all MS.12 In female patients, the
frequency of vitamin D deficiency
suffering from MS was significantly high as
compared to males. The findings are
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Total
(n=165)

Not
deficient
(n=110)

similar to many other studies.13,14 Pakistan
is having the highest prevalence rate of
vitamin-D deficiency in South East Asia.15
In the general population, 57-58% of
women reported having vitamin-D
deficiency.16,17 Our study shows a high
percentage of vitamin-D deficiency in
women with MS as compared to the
general population. The majority of our
female patients are in the fertile age
group, and female with MS face many
challenges in form of different
comorbidities. The known MS
comorbidities like depression, anxiety,
and migraines are also related to vitamin
D deficiency.18
Our study did not find effect modification
of age, income, type of MS, and adequate
exposure to sunlight on 25-OH vitamin D
levels in patients with MS. Generally, the
high financial status and better social

P-value
against
Chi-Square
(x2) test

P-value
against
Univariate
analysis

0.025

0.022

0.867

0.824

0.229

0.132

0.298

0.046

0.124

0.295

0.728

0.727

0.318

0.315

conditions have a positive impact on
health. There is less and inconsistent data
available for an association between high
socioeconomic status and expanded risk
for MS. There are few pieces of evidence
that shows a few signs of a stronger effect
but the results are variable and firm
outcomes are inconvenience.19
In our study, vitamin D deficiency in MS
patients was significantly higher in less
educated as compared to highly
educated patients (p-0.046). In another
study, the higher level of education was
related to lower chances of MS (p0.001) in comparison to patients with
lower educational levels.20 The lower
educational level could be a reason for
an obscure vulnerability that is
significant for the etiology of MS.
We did not find a significant association
between adequate sun exposure and
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vitamin D deficiency in MS. Time of
adequate sun exposure itself has a direct
effect on MS without vitamin D level also.
Present adequate sun-exposure does not
reflect what the patient's vitamin D level
was in the past.21 Vitamin D is most likely
to have protected effects, evidence
support that low-level vitamin D levels in
MS patients cause worsening of
symptoms. We don't have obvious proof
of the effect of vitamin-D on disease
progression but literature reveals that
lower vitamin-D levels are more
prevalent in MS.22 These patients have
increased susceptibility to osteoporosis
and autonomic dysfunction. Studies are
supporting the association of low bonemass density with inflammatory and
neurodegenerative processes of MS and
other co-morbidities like depression and
fatigue. Addressing these issues may
reduce the risk of osteoporosis,
autonomic dysfunction and most
importantly the progression of MS
leading to improved quality of life in these
patients.23 Therefore, 25-OH vitamin D
levels should be determined, and if
deficiency is found, should be treated.

LIMITATION OF THE STUDY
MS is a rare disease with low prevalence
rate compared to many other neurological
disorders. The number of patients are low
so it will be difficult to generalized the
results. We need more studies in other
parts of the country to confirm the trend
and to look at vitamin D levels during
relapses as well as remission and with
duration of sunlight exposure.

CONCLUSION
The overall frequency of vitamin D
deficiency in patients suffering from MS
was 33.3%. Frequency is high in female
MS patients as compared to general
population. Apparently, literacy affects
vitamin D deficiency, but we need further
studies to confirm these trends.
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