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ABSTRACT: 
Background: Vitamin D, a secosteroid hormone traditionally associated with bone metabolism, has increasingly been 
implicated in reproductive physiology. Emerging evidence suggests that vitamin D deficiency may contribute to menstrual 
disturbances through its influence on ovarian folliculogenesis, steroidogenesis, and insulin resistance. Despite its potential 
role, the correlation between serum vitamin D levels and menstrual irregularities remains underexplored, particularly in 
women from low- and middle-income countries where hypovitaminosis D is widespread. Aim: To investigate the 
association between serum vitamin D levels and menstrual irregularities among women of reproductive age and to evaluate 
the prevalence of vitamin D deficiency in this population. Materials and Methods: A cross-sectional analytical study was 
conducted over a 10-month period, involving 300 women aged 18–40 years attending outpatient departments of obstetrics 
and gynaecology. Participants were categorized into two groups: those with regular menstrual cycles and those with 

menstrual irregularities (including oligomenorrhea, polymenorrhea, and amenorrhea). After obtaining informed consent, data 
on demographic characteristics, BMI, and menstrual history were collected. Serum 25-hydroxyvitamin D [25(OH)D] levels 
were measured using chemiluminescence immunoassay. Vitamin D status was categorized as sufficient (>30 ng/mL), 
insufficient (20–30 ng/mL), or deficient (<20 ng/mL). Statistical analysis was performed to determine the association 
between vitamin D levels and menstrual patterns. Results: Among the 300 participants, 132 (44%) reported menstrual 
irregularities. Vitamin D deficiency was observed in 64.4% of those with irregular cycles compared to 35.3% in the regular 
cycle group. The mean serum vitamin D level was significantly lower in the irregular group (17.2 ± 5.6 ng/mL) compared to 
the regular group (24.5 ± 6.8 ng/mL; p<0.001). A statistically significant inverse relationship was noted between vitamin D 

levels and the presence of menstrual irregularities (p<0.001). No significant correlation was found between BMI and vitamin 
D status. Conclusion: This study demonstrates a strong association between low serum vitamin D levels and menstrual 
irregularities in women of reproductive age. Vitamin D deficiency appears to be more prevalent among women with 
disrupted menstrual patterns, suggesting that vitamin D screening and supplementation could be an important consideration 
in the clinical evaluation and management of menstrual dysfunction. 
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BACKGROUND 

Vitamin D is a fat-soluble vitamin that plays an 

essential role in calcium and phosphate homeostasis 

and bone mineralization. However, recent advances in 

endocrinology have expanded its significance beyond 

skeletal health to include critical roles in immune 

modulation, cellular proliferation, insulin sensitivity, 

and reproductive physiology[1]. Vitamin D receptors 

(VDRs) are present in the ovaries, endometrium, and 
pituitary gland, suggesting a direct influence on 

reproductive hormone synthesis and menstrual cycle 

regulation[2]. 

Menstrual irregularities ranging from oligomenorrhea 

and polymenorrhea to amenorrhea—are common 

gynecological concerns that may be reflective of 

underlying hormonal imbalances, metabolic 

derangements, or structural pathologies[3]. While 

polycystic ovary syndrome (PCOS), thyroid 

dysfunction, and hyperprolactinemia are frequently 
investigated, emerging evidence suggests that vitamin 

D deficiency may also play a contributory role in the 
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pathogenesis of menstrual disturbances. 

Hypovitaminosis D is thought to impair follicular 

development, reduce progesterone production, and 

exacerbate insulin resistancemechanisms that can 

collectively disrupt ovulation and menstrual 
regularity[4,5]. 

Globally, vitamin D deficiency affects over a billion 

people, and its prevalence is especially high in South 

Asian countries including India. Despite abundant 

sunlight, cultural practices such as clothing styles, 

limited outdoor exposure, and dietary insufficiencies 

contribute to widespread deficiency across all age 

groups. Reproductive-aged women are particularly 

vulnerable due to increased physiological demands, 

and deficiencies during this phase may affect not only 

their reproductive capacity but also long-term 

metabolic health[6,7]. 
Several studies have reported lower vitamin D levels 

in women presenting with menstrual irregularities, 

particularly those diagnosed with PCOS. However, 

there remains a lack of population-based data 

assessing this association in the general reproductive-

age female population, independent of underlying 

endocrine syndromes. Moreover, inconsistent 

definitions of menstrual irregularity and varied 

thresholds for vitamin D deficiency have limited the 

generalizability of existing literature[8,9]. 

This study was designed to bridge this gap by 
examining the association between serum 25-

hydroxyvitamin D [25(OH)D] levels and the presence 

of menstrual irregularities among women aged 18 to 

40 years. By identifying the prevalence of 

hypovitaminosis D in this group and analyzing its 

correlation with menstrual patterns, this study aims to 

inform preventive and therapeutic strategies that can 

improve menstrual health and overall reproductive 

outcomes. 

 

AIMS AND OBJECTIVES 

This study was conducted to explore the emerging 
relationship between vitamin D deficiency and 

menstrual dysfunction in women of reproductive age. 

With increasing global recognition of vitamin D’s role 

in endocrine and reproductive health, this study 

sought to generate clinically relevant data to support 

its evaluation as part of menstrual health assessment. 

 

Primary Aim 

 To assess the association between serum vitamin 

D levels and menstrual irregularities among 

women of reproductive age. 

 

Primary Objective 

 To compare the prevalence of vitamin D 

deficiency between women with regular and 

irregular menstrual cycles. 

 

Secondary Objectives 

 To determine the mean serum 25(OH)D levels in 

women with and without menstrual irregularities. 

 To evaluate the patterns of menstrual 

disturbances (e.g., oligomenorrhea, 

polymenorrhea, amenorrhea) and their correlation 

with vitamin D status. 

 To assess the prevalence of vitamin D deficiency 
in the overall study population. 

 To explore the association between BMI and 

vitamin D levels in the context of menstrual 

health. 

 

MATERIALS AND METHODS 

Study Design and Duration 

This was a hospital-based, cross-sectional analytical 

study conducted over a period of 10 months, from 

February 2023 to November 2023. The study was 

carried out in the Department of Obstetrics and 
Gynaecology at [Institution Name], following 

approval from the Institutional Ethics Committee. 

Written informed consent was obtained from all 

participants. 

 

Study Population 

A total of 300 women aged 18 to 40 years attending 

outpatient gynecology clinics were recruited 

consecutively. Participants were divided into two 

groups based on their menstrual history: 

 Group A: Women with regular menstrual cycles 

(cycle length 24–35 days, consistent flow and 
duration) 

 Group B: Women with menstrual irregularities 

(oligomenorrhea, polymenorrhea, amenorrhea, or 

unpredictable cycles) 

 

Inclusion Criteria 

 Women aged 18 to 40 years 

 Naturally menstruating women not on hormonal 

therapy for the past 3 months 

 Willing to provide informed consent 

 

Exclusion Criteria 

 Diagnosed cases of PCOS, thyroid disorders, 

hyperprolactinemia, or diabetes 

 Women on vitamin D supplementation or 

hormonal therapy 

 Pregnant or lactating women 

 Women with chronic renal, hepatic, or 

malabsorptive conditions 

 

Data Collection 

After consent, all participants underwent a structured 
interview using a pre-tested questionnaire to 

document: 

 Demographics (age, residence, educational status) 

 Menstrual history (cycle length, regularity, flow, 

pain) 

 Dietary and sun exposure history 

 Physical activity and lifestyle habits 
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Anthropometric Measurements 

 Height and weight were measured using 

standardized protocols. 

 BMI was calculated using the formula: weight 

(kg) / height (m²). 

 Participants were categorized into underweight, 

normal, overweight, and obese as per WHO BMI 

classification. 

 

Laboratory Evaluation 

A venous blood sample was collected from all 

participants in the follicular phase of their menstrual 

cycle. The following investigations were performed: 

 Serum 25-hydroxyvitamin D [25(OH)D]: 

Measured by chemiluminescence immunoassay 

(CLIA) 

 Vitamin D levels were categorized as: 

o Sufficient: >30 ng/mL 

o Insufficient: 20–30 ng/mL 

o Deficient: <20 ng/mL 

 

Outcome Measures 

 Primary outcome: Association between serum 

vitamin D levels and menstrual irregularity 

 Secondary outcomes: Mean vitamin D levels, 

prevalence of deficiency, and relationship with 

BMI 

 

Statistical Analysis 

All data were entered into Microsoft Excel and 

analyzed. Categorical variables were expressed as 

frequencies and percentages. Continuous variables 

were presented as mean ± standard deviation. The 
Chi-square test was used to determine the association 

between categorical variables. Independent t-test was 

applied to compare mean vitamin D levels between 

groups. A p-value <0.05 was considered statistically 

significant. 

 

RESULTS 

A total of 300 women aged between 18 and 40 years 

were enrolled in the study, with the objective of 

examining the correlation between serum vitamin D 

levels and menstrual regularity. The participants were 

divided into two groups: those with regular menstrual 
cycles (n=168) and those with menstrual irregularities 

(n=132). Detailed analysis included demographic 

distribution, menstrual patterns, anthropometric 

indices, vitamin D status, and lifestyle factors. The 

findings reveal a significant inverse association 

between serum vitamin D levels and the presence of 

menstrual irregularities. Women with irregular cycles 

had significantly lower mean 25(OH)D levels and 

higher rates of deficiency. The results are summarized 

in the following tables. 

Table 1. Age-wise Distribution of Participants 

Table 1 shows the age distribution among the study participants, with the highest number of women in the 26–

30 age group. 

Age Group (Years) Frequency Percentage 

18–20 54 18.0% 

21–25 76 25.3% 

26–30 88 29.3% 

31–35 49 16.3% 

36–40 33 11.0% 

 

Table 2. Distribution Based on Menstrual Cycle Regularity 

Table 2 outlines that 44% of the participants had menstrual irregularities, while 56% reported regular cycles. 

Menstrual Pattern Frequency Percentage 

Regular 168 56.0% 

Irregular 132 44.0% 

 

Table 3. Patterns of Menstrual Irregularities Observed 

Table 3 breaks down the irregular menstrual patterns, with oligomenorrhea being the most common, followed 

by polymenorrhea. 

Type of Irregularity Frequency (n=132) Percentage 

Oligomenorrhea 72 54.5% 

Polymenorrhea 39 29.5% 

Amenorrhea 21 15.9% 

 

Table 4. BMI Category Distribution Among Participants 

Table 4 demonstrates that the majority of participants were within the normal BMI range, with no significant 
variation between groups. 

BMI Category Frequency Percentage 

Underweight (<18.5) 27 9.0% 

Normal (18.5–24.9) 183 61.0% 

Overweight (25–29.9) 63 21.0% 
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Obese (≥30) 27 9.0% 

 

Table 5. Comparison of Mean Vitamin D Levels Between Groups 

Table 5 shows a significantly lower mean vitamin D level in women with irregular cycles compared to those 

with regular cycles (p<0.001). 

Group Mean ± SD (ng/mL) 

Regular cycles 24.5 ± 6.8 

Irregular cycles 17.2 ± 5.6 

 

Table 6. Categorization of Vitamin D Status in Both Groups 

Table 6 demonstrates a higher rate of vitamin D deficiency among women with irregular menstrual cycles. 

Vitamin D Status Regular (n=168) Irregular (n=132) 

Sufficient (>30 ng/mL) 48 (28.6%) 11 (8.3%) 

Insufficient (20–30) 61 (36.3%) 36 (27.3%) 

Deficient (<20) 59 (35.1%) 85 (64.4%) 

 

Table 7. Association Between Vitamin D Deficiency and Menstrual Irregularity 

Table 7 confirms a statistically significant association between vitamin D deficiency and irregular menstrual 

cycles (p<0.001). 

Status Vitamin D Deficient Not Deficient Total 

Irregular Cycle 85 47 132 

Regular Cycle 59 109 168 

 

Table 8. Vitamin D Levels by Type of Menstrual Irregularity 

Table 8 illustrates that amenorrheic women had the lowest mean vitamin D levels among the irregularity 

subtypes. 

Type of Irregularity Mean 25(OH)D (ng/mL) 

Oligomenorrhea 18.9 ± 5.4 

Polymenorrhea 16.3 ± 5.7 

Amenorrhea 14.1 ± 4.8 

 

Table 9. Association of Sunlight Exposure with Vitamin D Levels 

Table 9 indicates that limited sunlight exposure (<30 mins/day) was more common among participants with 

deficiency. 

Sunlight Exposure Vitamin D Deficient (n=144) Not Deficient (n=156) 

<30 mins/day 112 (77.8%) 59 (37.8%) 

≥30 mins/day 32 (22.2%) 97 (62.2%) 

 

Table 10. Lifestyle and Dietary Habits Across Groups 

Table 10 shows that sedentary lifestyle and low dietary intake of vitamin D-rich foods were more prevalent in 
women with irregular cycles. 

Lifestyle Factor Irregular Cycles (n=132) Regular Cycles (n=168) 

Sedentary lifestyle 91 (68.9%) 78 (46.4%) 

Low dietary vitamin D 102 (77.3%) 89 (53.0%) 

 

Table 1 showed the majority of participants were 

between 21–30 years, representing the peak 

reproductive age group. Table 2 revealed that 44% of 

women reported menstrual irregularities. Table 3 

identified oligomenorrhea as the most common 

irregularity, followed by polymenorrhea and 

amenorrhea. Table 4 indicated most participants had 

normal BMI, showing no major weight-based bias in 

the sample. Table 5 established a significantly lower 

mean serum vitamin D level in women with irregular 
cycles. Table 6 demonstrated that vitamin D 

deficiency was more prevalent among women with 

irregular menstruation, especially with 64.4% falling 

below 20 ng/mL.Table 7 confirmed a statistically 

significant inverse relationship between vitamin D 

status and menstrual irregularity. Table 8 showed that 

women with amenorrhea had the lowest mean vitamin 

D levels among subtypes. Table 9 linked low sun 

exposure to higher rates of vitamin D deficiency. 

Table 10 emphasized lifestyle factors—particularly 

sedentary behaviour and low dietary intake—as 

contributing to both vitamin D deficiency and 

menstrual disturbances. 

 

DISCUSSION 

This study aimed to explore the relationship between 

serum vitamin D levels and menstrual irregularities in 

women of reproductive age[10]. The findings revealed 
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a significant inverse association between vitamin D 

levels and menstrual cycle regularity, with a notably 

higher prevalence of vitamin D deficiency among 

women experiencing menstrual disturbances. These 

results contribute to a growing body of evidence 
suggesting that vitamin D may play a regulatory role 

in female reproductive physiology[11,12]. 

In the present study, 44% of women reported 

menstrual irregularities, and among them, 64.4% were 

found to be vitamin D deficient. This supports the 

hypothesis that hypovitaminosis D may be an 

underlying, often overlooked, factor contributing to 

menstrual dysfunction. Several mechanisms may 

explain this association[13]. Vitamin D receptors are 

widely distributed in the hypothalamic-pituitary-

ovarian axis, and deficiency has been linked to 

impaired folliculogenesis, altered sex steroid 
secretion, and insulin resistanceall of which can 

disrupt menstrual cyclicity[14]. 

Our finding of significantly lower mean serum 

vitamin D levels in women with menstrual 

irregularities (17.2 ± 5.6 ng/mL) compared to those 

with regular cycles (24.5 ± 6.8 ng/mL) is consistent 

with studies conducted by Irani and Merhi (2014) and 

Jukic et al. (2018), which reported similar 

associations. Notably, the lowest mean levels were 

observed in women with amenorrhea, further 

reinforcing the relationship between the degree of 
deficiency and severity of menstrual dysfunction[15]. 

Sunlight exposure, an important natural source of 

vitamin D, was significantly lower among vitamin D-

deficient women, with over three-fourths of those 

deficient receiving less than 30 minutes of sunlight 

daily. This is particularly relevant in the Indian 

context, where urbanization, indoor lifestyles, air 

pollution, and cultural practices limit effective UVB 

exposure despite geographic abundance of sunlight. In 

addition, inadequate dietary intake of vitamin D-rich 

foods was common, especially among women with 

irregular cycles, highlighting nutritional deficiencies 
as an exacerbating factor[16,17]. 

Interestingly, while vitamin D deficiency was clearly 

associated with menstrual irregularities, there was no 

significant correlation between BMI and vitamin D 

status in our study. This differs from findings in some 

Western populations, where adiposity was a 

significant determinant of hypovitaminosis D. The 

discrepancy could be due to the overall leaner body 

composition of Indian women or differing lifestyle 

and dietary practices[18]. 

The study also demonstrated the influence of 
modifiable lifestyle factors. Women with irregular 

cycles were more likely to have a sedentary lifestyle 

and poor dietary habits, suggesting a synergistic effect 

of behavioural and biochemical factors on menstrual 

health. These findings support the growing advocacy 

for lifestyle interventions as a first-line approach in 

managing menstrual and reproductive disorders[19]. 

One of the strengths of this study was its focused 

exclusion of known confounding endocrine disorders 

like PCOS, thyroid dysfunction, and diabetes, 

ensuring a more isolated assessment of the vitamin D–

menstrual health link. Additionally, robust sample 

size and standardised laboratory techniques enhanced 

the reliability of the results[20]. 
However, the study is not without limitations. Being 

cross-sectional, it can establish association but not 

causality. Longitudinal or interventional studies are 

needed to confirm whether vitamin D 

supplementation can improve menstrual regularity. 

Furthermore, dietary intake and sun exposure were 

self-reported and may be subject to recall bias. Also, 

seasonal variations in vitamin D levels were not 

accounted for, which could influence the outcomes. 

In conclusion, the study provides compelling evidence 

supporting the role of vitamin D deficiency as a 

contributing factor to menstrual irregularities among 
reproductive-age women. It underlines the need for 

routine assessment of vitamin D levels in women 

presenting with unexplained menstrual disturbances 

and reinforces the importance of public health 

strategies to address widespread hypovitaminosis D. 

 

CONCLUSION 

This study establishes a significant inverse association 

between serum vitamin D levels and menstrual 

irregularities among women of reproductive age. 

Women with irregular menstrual cycles were found to 
have markedly lower vitamin D levels and a higher 

prevalence of deficiency compared to those with 

regular cycles. These findings highlight vitamin D 

deficiency as a potential modifiable factor 

contributing to menstrual dysfunction, independent of 

common endocrine disorders. Routine screening for 

vitamin D status, along with lifestyle and nutritional 

interventions, may serve as a valuable adjunct in the 

clinical management of women presenting with 

menstrual irregularities. Larger longitudinal and 

interventional studies are warranted to further clarify 

causality and therapeutic implications. 
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