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Abstract

Background: Vitamin D is an integral part of bony health. Its deficiency leads to multiple bony pains,
including costochondritis.

Aims and Objectives: Present study aimed to evaluate the association of costochondritis with vitamin
D deficiency.

Materials and Methods: A total of 100 patients with chest pain with costochondral tenderness were
taken. Clinical history, examination, investigation, including electrocardiogram, echocardiogram, and
chest x-ray was made.

Results: 63% and 37% were female and male, respectively. Mean vitamin D level was low in females
as compared to males (21.9+8.47 and 31.7+6.23 respectively). Prolonged duration of chest pain was
associated with low vitamin D level that was statistically significant (p<0.001).

Conclusion: Vitamin D deficiency is common in the Indian community, may lead to bony pains,
costochondritis, osteomalacia. Replacement of vitamin D is recommended to alleviate skeletal
manifestations.
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Introduction

trauma or vitamin D deficiency, and
osteomalacia [3]. In India, vitamin D deficiency
is widespread in all age groups due to poor
nutritional status and lack of sun exposure [4].

Chest pain is one of the common causes of
presentation in cardiology clinics and the
emergency room. More than 6 million

emergency room visits in the United States [1].
Most chest pain patients are discharged as
musculoskeletal causes of chest pain, including
costochondritis [2, 3]. The etiology of
costochondritis is unclear but may be related to
viral fever, other inflammatory conditions,

There is no standard guideline followed
worldwide for classifying the Vitamin D status;
studies had different cutoff values for the
deficiency. Most of these studies used serum
25(0OH) D level of <20 ng/ml as Vitamin D
deficiency. A lack of studies about the
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association between vitamin D deficiency and
costochondritis, particularly in the Indian
population [4-6], in a present study aimed to
evaluate the association between vitamin D
deficiency and costochondritis.

Material and methods:

The present study was conducted in MY hospital
and MGM medical college, Indore (Madhya
Pradesh), from June 2020 to June 2021. One
hundred patients were included in the study,
those who presented with non-cardiac pain
(costochondral tenderness) in the cardiology
clinic.

Inclusion criteria: Patients with non-cardiac
pain who have costochondral tenderness with
normal electrocardiogram were included in the
study.

Exclusion criteria: Patients with cardiac pain,
pulmonary etiology, gastrointestinal etiology
were excluded. Similarly with abnormal
electrocardiograms and echocardiograms, and
established cardiac disease were excluded from
the study.

Study procedure: All patients were examined
as per protocol, including clinical history and
examination. Electrocardiograms, chest X-rays,
and echocardiography were conducted to rule

out any cardiac disease. Those who have
tenderness in the costochondral junction in the
clinical study were enrolled. Serum vitamin D
level was done in all enrolled patients.

Statistical analysis: Statistical Package for the
Social Sciences (SPSS) ver. 20 software was
used to analyze the data. Quantitative data are
expressed as mean and standard deviation,
whereas categorical data are expressed as
numbers and percentages. Pearson correlation
was performed to obtain its coefficient. A p-
value of <0.05 is considered significant.

Results:

A total of 100 patients were studied. In the study
patients, 63% and 37% were female and male,
respectively. Most of the female patients were
under the 18-40 age group (61.9%), and male
patients were > 40 age group (54%). Mean
vitamin D level was lower in females as
compared to males (21.9+8.47 and 31.7+6.23
respectively). Most female patients presented as
acute chest pain of short duration (63.5%). The
frequency of chest pain was more in males as
compared to females. [Table 1] According to
Pearson Correlation, pain duration was
increased with decreasing vitamin D level that
was statistically significant (p<0.001). [Table 2]

Table 1: Characteristic of the study population

Characteristics Male Female Total

Age (years) 18-40 17(30.3%) 39(69.7%) 56 (100)
>4() 20((45.5%) 24(54.5%) 44 (100)

25(0OH)D level (ng/dl) 31.7+6.23 21.9+8.47

Pain duration (months) <1 31 (36.47%) 54 (63.53) 85 (100)
>1 6 (40) 9 (60) 15 (100)

Pain frequency Single episode / day 17 (60.72) 11 (39.28) 28 (100)
>1/ day 45 (62.5) 27 (37.5) 72 (100)

Table 2: Pearson correlation of vitamin D level with pain duration and its frequency

Parameter Pearson correlation coefficient P-value
Pain duration -0.782 <0.001
Pain frequency 0.377 0.211
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Discussion:

In the present study, all patients were clinically
and investigation-wise evaluated for cardiac
chest pain but eventually diagnosed with
costochondritis and vitamin D deficiency. The
prevalence of Vitamin D deficiency is reported
worldwide, including in developing and
developed countries. The majority of vitamin D
deficiency cases are undiagnosed and
undertreated.[7,8] Previous community-based
Indian studies on apparently healthy controls
reported a prevalence ranging from 50% to
94%.[9,10]

There are several reasons for vitamin D
deficiency in India, including low dietary intake,
Liver, kidney, and skin disorders, increased
indoor lifestyle, pollution, and application of
sunscreens, cultural practices like burqa and
purdah system.

Vitamin D deficiency can cause both skeletal
and extraskeletal manifestations. In adults,
vitamin D deficiency leads to low calcium
absorption and reduced bone mineral density,
resulting in osteoporosis and osteomalacia, and
increased fracture frequency. [11,12] Several
extra-axial —manifestations of vitamin D
deficiency, including depression, cancer,
Parkinson's disease, increased tendency of
suicide, heart disease, low immunity, have been
reported. [13-17]

The skeletal manifestation of vitamin D
deficiency includes rickets in children and
osteomalacia in adults. [18, 19] Osteomalacia is
usually diagnosed by bony pain with low serum
vitamin level (< 25 nmol/L). Sternum and
costochondral junction pain has been observed
in a milder form of osteomalacia that includes
aching, sharp, or pressure-like symptoms and
pain increased on upper body movement, on
deep inspiration.

A literature review revealed only one case-
control study conducted on school-aged children
[20], and few case reports and observation
studies [21,22] on association with non-cardiac
chest pain and vitamin D deficiency are
available as per our best knowledge.

In the present study, the presentation of
costochondritis was more in females; a similar
finding was noted in Ghandi Y et al. [20],
although later study was limited to children only.
The mean value of vitamin D was low in both
males and females. In most female patients, the
level of vitamin D was in the severely deficient
category (<20 ng/ml), possibly due to poor
nutrition and less exposure to sunlight in
females. Patients enrolled in the present study
did not have any serious medical condition. Low
vitamin D levels were noted in children with
costochondritis compared to age-matched
controls in Ghandi Y et al .similar finding was
seen in Robert C et al. [21].

In the present study, as per Pearson’s correlation
test, increased costochondral pain duration was
associated with a low level of vitamin D level
that was statistically significant (p<0.001).
Torun et al. [23] noted a significant association
between vitamin D deficiency and prolonged
duration, increased frequency of non-cardiac
chest pain in children. These findings were also
supported by Ghandi Y et al. [20]

After analysis of previously available data, and
in line with the present study, costochondritis
seems associated with vitamin D deficiency, and
vitamin D replacement therapy may alleviate
symptoms and improve the quality of life. [24]
However, more future studies are required to
evaluate the association of costochondritis with
vitamin D deficiency and treatment. There are
several limitations in the present study,
including single-center, less number of subjects,
the cross-sectional design of the study, no
follow-up after vitamin D replacement.

Conclusion:

Vitamin D deficiency should be considered in
costochondritis or bony sternal pain. All such
individuals should undergo serum 25-OH levels.
These patients should be treated with vitamin D
replacement along with dietary instruction if
they are found deficient. A possible cause for
deficiency should also be evaluated to reduce
costochondral pain or other manifestations of
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vitamin D deficiency. Further prospective
studies are warranted.
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