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ABSTRACT

Objective: To investigate the relationship between vitamin D deficiency and mastalgia and assess the effectiveness of vitamin D supplementation in
alleviating mastalgia symptoms.

Materials and Methods: A prospective investigational study conducted in an Indian tertiary teaching centre. Participants were included if the presented
with mastalgia and controls without mastalgia were also were recruited. Exclusion criteria were malignant pathology; fibroadenoma; other benign breast
diseases; or recent therapeutic vitamin D supplementation. Vitamin D deficiency was classified as <20 ng/mL. Women in the mastalgia group with deficiency
received 60,000 TU weekly oral vitamin D for eight weeks. Symptom severity was evaluated using a visual analog scale (VAS) at baseline and follow-up
intervals of 4, 8, and 12 weeks. Difference in serum vitamin D levels between groups and changes in VAS scores post-supplementation was assessed.

Results: A total of 200 women, including 100 with mastalgia and 100 without (control group), were recruited over two years. The mean serum vitamin
D level was significantly lower in the mastalgia group (25.29+7.7 ng/mL) compared to controls (31.46+8.5 ng/mL, p<0.0001). Vitamin D deficiency was
more prevalent in the mastalgia group (26% vs. 9%, p = 0.001). Post-supplementation, 46% of deficient patients in the mastalgia group reported symptom
improvement, with 21% achieving complete resolution. However, 54% reported persistent symptoms despite achieving sufficient vitamin D levels.

Conclusion: Vitamin D deficiency is more prevalent in Indian women with mastalgia, and supplementation provides symptomatic relief for some patients.
However, a significant proportion of patients continue to experience symptoms, suggesting other underlying factors contributing to mastalgia. Further
research is needed to explore these factors and optimize management strategies.
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Key Points

e This work investigates the association between vitamin D deficiency and mastalgia and explores the therapeutic potential of supplementation in
alleviating symptoms, aiming to bridge critical gaps in our understanding of this prevalent condition.

Introduction in mastalgia, driven by its established link to musculoskeletal and

nonspecific chronic pain (4). This connection is particularly intriguing

Mastalgia, or breast pain, is one of the most frequently reported breast given the widespread prevalence of vitamin D deficiency globally and
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complaints among women, affecting up to 70% at some point in their its known role in modulating inflammation, immune response, and

lives (1-3). Despite its prevalence, the etiology of mastalgia remains o, monal balance (5, 6). While studies have investigated the impact

enigmatic, with treatments often yielding inconsistent results. Various  of vitamin D supplementation on breast pain, these largely focus

hormonal, anatomical, and lifestyle factors have been implicated, but
none provide a comprehensive explanation or solution (2). Recently,

attention has focused on the potential role of vitamin D deficiency
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on patient populations without robust comparisons to the general
population, leaving a significant gap in understanding whether vitamin
D levels truly differ in mastalgia patients (4, 7, 8).
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In this first study we aimed to assess whether vitamin D deficiency
is disproportionately associated with mastalgia as compared to
those in the general population and if supplementation would offer
symptomatic relief.

Materials and Methods

This prospective, investigational, controlled study was conducted at
a tertiary teaching centre in central India from November 2023 to
August 2024. Ethics approval was obtained from the Institutional
Ethics Committee Netaji Subhash Chandra Bose Medical College
(IEC/2022/8629-129, date: 26.08.2022) and study was registered
with the clinical trials registry of India (CTRI/2023/11/059708).

Patient eligibility and selection: all female patients presenting with
the complaint of breast pain reporting to our department were
identified. All patients were evaluated as per protocol and underwent
a triple assessment that included complete clinical examination,
ultrasonography and/or X-ray mammography of bilateral breasts and
fine needle aspiration cytology or core needle biopsy, if indicated. All
unwilling females, or those with malignant pathology, fibroadenomas,
patients taking oral contraceptive pills, pregnant females, recent
surgery, trauma, abscess, other benign breast disease or recent
therapeutic vitamin D supplementation were excluded from the
study. Healthy controls were recruited using convenience sampling
from the same outpatient clinic, ensuring comparable demographic
characteristics including age, body mass index (BMI), menopausal
status, and parity. All participants provided informed consent after
receiving detailed information about the study.

Blood samples were collected from all participants to measure serum
vitamin D levels using an electrochemiluminescence method. Vitamin
D levels were classified as sufficient (30-100 ng/mL), insufficient (20—
29 ng/mL), and deficient (<20 ng/mL). Patients in the mastalgia group
with vitamin D deficiency received 60,000 IU oral weekly vitamin
D supplementation for eight weeks in accordance with established
guidelines (9). A visual analog scale (VAS) scores for mastalgia severity
was recorded for all patients in the mastalgia group at baseline, and
at 4,8, and 12 weeks. Patients were considered to have complete
response in terms of pain if their VAS score fell below 3/10 and a
partial response if VAS fell to 4 or 5/10 (10). Patients were followed
up at 4, 8 and 12 weeks.

Sample Size

Based on literature review (4, 11) approximately 40 to 50% in the
general population and 60 to 80% among those with mastalgia
have Vitamin D deficiency. Assuming that 50% of the subjects in
the reference population have the factor of interest, the study would
require a sample size of 91 for each group to achieve a power of
80% for detecting a difference in proportions of 0.20 between the
two groups (test - reference group) at a two sided p-value of 0.05.
Assuming a 10% drop out rate, a total sample size of 200 (equal group
sizes) was taken (12).

Statistical Analysis

Data were entered and analyzed using MedCalc online statistical
software (https://www.medcalc.org/calc/). Descriptive statistics were
used to summarize demographic characteristics, vitamin D levels, and
symptom scores for the mastalgia group. Continuous variables, such
as serum vitamin D levels and VAS scores, were expressed as means
with standard deviations, while categorical variables were presented as
frequencies and percentages.

Comparative analysis was performed using independent t-tests to
evaluate the difference in mean serum vitamin D levels between the
mastalgia and control groups. The association between vitamin D
levels and the presence of mastalgia was further analyzed using chi-
square tests for categorical comparisons. McNemar's test was employed
to compare pre- and post-supplementation symptom improvement in
the mastalgia group (https://www.sciencedirect.com/topics/medicine-
and-dentistry/mcnemar-test). A p-value of <0.05 was considered
statistically significant for all analyses.

Results

A total of 200 women participated in the study, with 100 women
in the mastalgia group and 100 women in the control group. The
mean age of participants, BMI, menopausal status and parity were
comparable between the two groups (Table 1). The mean serum
vitamin D level in the mastalgia group was 25.29+7.7 ng/mL, while in
the control group, it was 31.46+8.5 ng/mL (p<0.0001). The mastalgia
group exhibited a higher proportion of participants with vitamin D
deficiency (26% vs. 9%, p = 0.001). The proportion of women with
vitamin D insufficiency was comparable between the two groups. The
number of Vitamin D sufficient women was higher in control group
compared to the mastalgia group (35% vs. 57%, p = 0.001) (Table 2).

Within the mastalgia group, 54% had cyclical and 46% had non-cyclical
type of pain. Participants with vitamin D deficiency (7 = 26) received
Vitamin D supplementation, but two patients were lost to follow-
up. After supplementation, 46% of patients reported symptomatic
improvement based on VAS scores. Of these, 21% experienced
complete resolution of symptoms, while 25% reported partial
improvement. However, 54% of patients reported no response despite

Table 1. Baseline clinical and demographic profile

Factor Patients Controls P
n=100 n=100

A2 (B 29.998.14  28.67+6.0 0.19

deviation)

Body mass index

(mean + standard 21.2+3.5 22.0+4.0 0.13

deviation)

Menopausal Status, n (%)

Pre-menopausal 91 (91) 88 (88) 05

Post-menopausal 9 (9) 12 (12) ’

Parity

Nulliparous 35(35) 48 (48) 0.06

Multiparous 65 (65) 52 (52) '

Table 2. Status of vitamin D nutrition in women with
mastalgia and controls

Vitamin D status Patients Control p

Deficient 26 9 0.001
Insufficient 39 34 0.46
Sufficient 35 57 0.001



achieving sufficient serum vitamin D levels post-supplementation
(Table 3). The resolution of mastalgia between patients with sufficient
vitamin D levels (12/35, 34.3%) and those with Vitamin D deficiency
(11/24, 45.8%) was not statistically significant (p = 0.53). Subgroup
analysis showed no significant difference in Vitamin D levels between
cyclical (54%) and non-cyclical (46%) mastalgia patients (p = 0.39).
Symptom improvement post-supplementation was similar in both
groups.

Discussion and Conclusion

In this first study, the relationship between vitamin D levels and
mastalgia was explored in an Indian population, comparing the
serum vitamin D levels of women with mastalgia to those in the
general population. Moreover, the therapeutic effects of vitamin D
supplementation in women with mastalgia and vitamin D deficiency
on mastalgia symptoms were investigated. Serum vitamin D levels
were generally lower in the mastalgia group compared to the control
group and vitamin D supplementation resulted in symptomatic
improvement in many women with mastalgia. However, there was no

response to supplementation in most deficient women.

Mastalgia is a common clinical complaint among women, significantly
impacting their quality of life. Despite the high prevalence of this
condition, its etiopathogenesis remains poorly understood, often
resulting in empirical treatments with variable outcomes. Our findings
suggest that vitamin D deficiency may play a contributory role in
the pathogenesis of some mastalgia, potentially through its effects
on inflammatory pathways, muscle metabolism, and nociceptive
signaling. The lower serum vitamin D levels observed in the mastalgia
group and pain relief in many patients after supplementation align
with prior studies, reinforcing the biological plausibility of this
association (4, 13). The controlled design of the present study enables
a clearer delineation between vitamin D deficiency and mastalgia
compared to earlier uncontrolled studies. In addition, the longitudinal
follow-up design allows for assessment of short and mid-term effects
of supplementation, providing insights into treatment duration and
sustained impact.

Vitamin D plays a crucial role in musculoskeletal function, immune
modulation, and pain regulation (14). Its deficiency has been linked to
increased inflammatory cytokines levels, altered nociceptive signaling,
and estrogen imbalance, all of which may contribute to mastalgia
(15). Furthermore, vitamin D receptors are expressed in breast tissue,
suggesting a potential role in breast pain modulation (16). These
mechanisms provide a plausible link between vitamin D deficiency
and mastalgia, reinforcing the rationale for supplementation in
affected individuals.
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However, our study is not without limitations. The lack of a blinded,
placebo-controlled design limits the ability to attribute symptom
improvement solely to vitamin D supplementation, as a placebo
effect cannot be ruled out. The reliance on convenience sampling
for controls may introduce selection bias. Furthermore, the lack of
a placebo-controlled design limits conclusions regarding the causal
role of vitamin D. Mastalgia often improves without intervention,
and a 54% non-response rate suggests multifactorial causes beyond
vitamin D deficiency. Another potential limitation of our study is
that we did not stratify vitamin D levels based on seasonal variations.
Given the known impact of seasonal sun exposure on vitamin D
synthesis, future studies should assess whether seasonal fluctuations
influence the prevalence of vitamin D deficiency in mastalgia patients.
Furthermore, while our study was powered adequately to detect a
significant difference between groups, larger multicenter studies with
a greater sample size are needed to confirm the generalizability of the
results. However, the strengths of our study include its prospective
design and inclusion of a control group with similar demographics
to the study group, which enhances the validity of our findings. The
use of standardized tools such as electrochemiluminescence for serum
vitamin D measurements and VAS for symptom assessment enhances
the data collection, analysis and reliability of the results. By focusing
on a population with diverse demographic and socioeconomic
backgrounds, our study offers valuable insights into the relationship
between vitamin D levels and mastalgia, and the broader applicability
of vitamin D supplementation as a potential intervention for mastalgia.
However, further research is needed to confirm these findings. Future
studies should consider larger sample sizes, randomized controlled
designs, and longer longitudinal follow-ups to assess the long-term
benefits of vitamin D supplementation. Despite its limitations, our
study adds to the growing body of evidence suggesting that vitamin D
deficiency may be an important, modifiable factor in the management
of mastalgia. Given the observed partial response to supplementation,
a combination approach addressing other potential contributors to
mastalgia, including stress management and hormonal modulation,
may enhance therapeutic outcomes.

Vitamin D deficiency was more prevalent in Indian women with
mastalgia, and supplementation provided symptomatic relief for many
patients. Given that a significant proportion of women are vitamin D
deficient, addressing this deficiency through supplementation could
also alleviate other symptoms and conditions increasingly attributed
to vitamin D deficiency. Such supplementation, which is both cost-
effective and safe, has the potential to offer broad health benefits
without causing any harm. However, a significant proportion of
patients continue to experience symptoms, suggesting other underlying
factors contributing to mastalgia. A randomized, placebo-controlled
trial would better establish the therapeutic efficacy of vitamin D
supplementation for the treatment of mastalgia.

Table 3. Impact of Vitamin D nutrition supplementation on mastalgia

Vitamin D status
post-intervention

Group

Complete response

Sufficient (n-24)

Deficient (n-24) (100%)
0,

Partial response

(VAS <3/10) n=5 (21%)

No response p
(VAS >6/10)

n=13 (54%) <0.0001

(VAS =4 0or 5/10) n=6 (25%)

VAS: Visual analog scale
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Presentation: This study was presented in best oral award category
during Asian Society of Mastology annual conference, Dehradun,
India, November 2023.
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