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Introduction: Approximately 20% of women who are of reproductive age suffer
from the common endocrine illness known as polycystic ovarian syndrome, or
PCOS. Vitamin D insufficiency is common among PCOS-affected women. The

symptoms of PCOS seem to be regulated by the vitamin D pathway. According to

Article Info. studies, women with PCOS had high frequencies of vitamin D insufficiency, ranging
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from 65.0% to 70.3%. Thus, we aimed to discover how common vitamin D
deficiency was in women diagnosed with PCOS.
Methodology: This cross-sectional study was conducted at the Department of
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women with polycystic ovarian syndrome diagnosed on Rotterdam criteria, 18 to
40 years of age, were included through a non-probability consecutive sampling
technique. Pregnant female patients with chronic illnesses were excluded. After
informed consent, data was collected from patients on a self-developed
questionnaire. In all patients, a 3 ml blood sample was taken and sent to the
institutional pathology laboratory to measure vitamin D levels.

Results: The patients' average age was 28.91 + 4.85 years—ages 18 to 30 comprised
most of the 48 patients (53.33%). The average time a person had PCOS was 3.64 +
1.58 years. The average body mass index was 29.02 + 2.43 kg/m?. Forty-one
(45.56%) of the PCOS patients had vitamin D insufficiency.

Conclusion: As the frequency of vitamin D deficiency in women with PCOS is
relatively high, we recommend that early identification through screening of the
affected patients should be done.
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Introduction

Polycystic ovary syndrome (PCOS) is a prevalent
endocrine system pathology that affects up to 20% of
females in their reproductive age." The exact prevalence is
uncertain due to the lack of precise definition, but it is
estimated to be 5-10% among women of reproductive age.
The new Rotterdam criteria suggest that the prevalence in
the general female population will increase to 10%.2
Globally, PCOS affects approximately 2.2 to 26% of

https://doi.org/10.32593/jstmu/Vol6.1ss2.264

women, with roughly 1 in 15 women being affected. In
India, the prevalence is exceptionally high, with 36% of
women suffering from PCOS.3 PCOS is a leading cause of
female infertility and is characterized by symptoms such as
anovulation-oligomenorrhea, amenorrhea,  polycystic
ovaries on ultrasound, excess androgenic hormones
(leading to hirsutism, acne, alopecia, and seborrhea), and
insulin resistance.*
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Women with PCOS are also more prone to mental
disorders such as anxiety, depression, binge eating
disorder and even bipolar disorder.5 PCOS is associated
with excessive androgen secretion, which leads to
increased  estrogen  production  and  disrupts
folliculogenesis.® Hyperandrogenism and insulin resistance
contribute to chronic anovulation and infertility in PCOS
patients.” The body's resistance to insulin plays a critical
role in the pathogenesis of PCOS, even in lean women. It
is a key feature and predisposes patients to type Il diabetes
in the long run. While many PCOS patients are overweight
or obese, some may have an average or lower body mass
index (BMI). Identifying and screening PCOS patients for
pre-diabetes and diabetes is crucial for counseling and
implementing lifestyle modifications to delay or reduce the
severity of diabetes mellitus.® Deficiency of vitamin D is
prevalent in women with PCOS and is related to co-
morbidities related to the syndrome. Hormonal
abnormalities triggered by irregularities in steroidogenesis
contribute to the clinical presentation of PCOS.® The
vitamin D pathway is proposed to have a regulatory role in
the endocrine symptoms of PCOS symptoms, leading to
infertility and metabolic imbalance.®

According to studies, women with PCOS have a
significantly high occurrence of vitamin D insufficiency,
ranging from 65.0% to 70.3%.8 To effectively diagnose and
treat PCOS, one must comprehend its pathogenesis,
including insulin resistance and vitamin D deficiency.2, 9
More studies are required to create tailored therapies for
PCOS patients and investigate the processes behind these
relationships. Our study aims to assess the prevalence of
vitamin D deficiency in women diagnosed with PCOS.
Despite existing research, there is a lack of local data,
which limits the development of effective treatment
strategies and modifications. The results will establish the
local magnitude of the problem and enable clinicians to
make practical recommendations for early diagnosis and
management of PCOS, thereby improving fertility
outcomes for affected women.

Methodology

We conducted this cross-sectional study at the
Obstetrics & Gynecology Department of Combined Military
Hospital- Rawalpindi. The study spanned from January 25,
2022, to July 24, 2022. Using the WHO calculator for single
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population proportion, the following assumptions were
taken to calculate the sample size, confidence level (95%),
margin of error (10%) and frequency of vitamin D
deficiency in women with PCOS (65.0%). A sample size of
88 was calculated.2 A non-probability consecutive
sampling technique was employed to recruit a sample of
90 women who were diagnosed with PCOS and were
between the age range of 18 to 40 years.

Inclusion criteria: The study included PCOS patients who
met the Rotterdam criteria for PCOS diagnosis. According
to the Rotterdam criteria, two of the following three
symptoms must be present for PCOS to be diagnosed:
Polycystic ovaries on ultrasonography, ovulation failure,
and hyperandrogenism or hyperandrogenemia.

Exclusion criteria: Pregnant women and individuals with
chronic renal or liver disease, acid peptic disease, or a
medical history of diabetes mellitus or hypertension.

Approval was obtained from the ethical committee of
CMH Rawalpindi (ERC: 465- 12/09/2021), and informed
consent was acquired from each participant. Data
collection involved recording various demographic
variables, including age, BMI, and duration of PCOS. In all
patients, a 3 ml blood sample was taken and sent to the
institutional pathology laboratory to measure vitamin D
levels. Additional information was gathered regarding
participants' place of residence (rural/urban), occupation
(fieldwork/office work/domestic), sun exposure (frequency
and duration), and the presence or absence of vitamin D
deficiency. Vitamin D deficiency was determined based on
the serum levels of vitamin D, with values below 20 ng/ml
indicating a lack. The categorization of sun exposure levels
is as follows: low exposure refers to sunlight exposure less
than 3 times a week for less than 15 minutes per day over
the past 3 months, medium exposure corresponds to
sunlight exposure 3-4 times a week for 15-30 minutes at a
time, and high exposure indicates sunlight exposure
exceeding 5 times a week for more than 30 minutes at a
time within the past 3 months. A pre-designed Performa
was utilized to ensure accurate and consistent data
collection.

SPSS V 25.0 was employed to conduct the statistical
analysis. Mean and standard deviation (SD) were
computed for age and BMI. Frequencies and percentages
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were used to represent the length of PCOS, place of
residence, occupation, and sun exposure. To investigate
the possible impact of several factors on vitamin D
deficiency, stratified controls were used to effect modifiers
such as age, BMI, length of PCOS, place of residence,
occupation, and sun exposure. The relationship between
these variables and the existence of vitamin D insufficiency
was examined using the post-stratification chi-square test.
If the p-value was less than 0.05, it was deemed
statistically significant.

Results

Table 1 and 2 shows the features of our patients, both
clinical and sociodemographic. The mean + SD of age and
BMI of the patients in our study were 28.9 + 4.85 years and
29.02 + 2.43 kg/m2, respectively. Most patients were in the
age group of 18-30 years 48 (53.3%), lived in urban areas
50 (55.6%), did not have vitamin D deficiency 49 (54.4%),
and had PCOS for more than 3 years 68 (75.6%), had low
sun exposure 41 (45.6%) and were involved in domestic
chores 45 (50.0%).

Table 3 summarizes the Mean and SD of age and BMI
in patients with PCOS, stratified by vitamin D deficiency.
No statistically significant difference was found in the mean
age (P =10.333) or mean BMI (P = 0.550) between patients
with and without vitamin D deficiency.

Table 4 shows the cross-tabulation between vitamin D
deficiency statuses with the categorical variables with Chi-
square test p values applied to see any significant
difference in the categories of the variables concerning
vitamin D status. No statistically significant difference was
found between the duration of PCOS (P = 0.616), BMI (P
=0.180), residence (P = 0.170), sun exposure (P = 0.185),
or occupation (P = 0.154) in the vitamin D deficient and
non-deficient PCOS patients.

Table 1: Age and BMI

Parameters Mean * SD Range
Age in years 28.91+£4.85 22-37
BMI in g/m2 29.02 +2.43 24-35
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Table 2: Clinical and Sociodemographic Features of
the Patients

Parameters No. ?::;;;ents Percentage
Age (years)
18-30 48 53.33
31-40 42 46.67
Residence
Rural 40 4444
Urban 50 55.66
Vitamin D
ficien
bt " 4555
Absent '
Duration of PCOS
<3 Years 22 24.55
>3 Years 68 75.55
Sun Exposure
Low 27 30.00
Medium 41 45,55
High 22 24.55
Occupation
Office work 19 21.11
Fieldwork 26 28.99
Domestic work 45 50.00

Table 3: Segregation of Vitamin D status of patients
with age and BMI of patients

Vitamin D deficiency
Parameters Present Absent ( Tj:ls:e)
Mean £ SD. | Mean % SD. P
(n=41) (n=49)
Age (Years) | 28.37 +4.78 | 29.37 £4.92 P=0.333
BMI (kg/m2) | 28.85+2.24 | 29.16 £2.59s | P=0.550

Table 4: Segregation of Vitamin D status of patients
with categorical variables

Vitamin D deficiency Chi-
Square

Parameters Present Absent Test
(n=41) (n=49) p-value

Duration (years)
<3

>3 9 (21.95%)

32 (78.05%)

13 (26.53%)

36 (73.67%) | 61
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BMI (kg/m2)
<25 06 (14.63%) | 03 (06.12%) 0.180
> 25 35 (85.37%) | 46 (93.88%) '
Residence
Rural 15 (37.59%) | 25 (51.02%) 0.170
Urban 26 (63.41%) | 24 (48.98%) '
Sun Exposure
Low 16 (39.02%) | 11 (22.45%)
Medium 15(36.58%) | 26 (53.41%) | 0.185
High 10 (24.40%) | 12 (24.49%)
Occupation
Office work 10 (24.40%) | 09 (18.37%)
Fieldwork 15(36.58%) | 11(22.45%) | 0.154
Domestic work 16 (39.02%) | 29 (59.18%)

Discussion

Among women who are undergoing anovulation, PCOS
is a common cause of ovarian dysfunction. Numerous
genetic and environmental factors interact to impact a
spectrum of gonadotropic and metabolic abnormalities,
which are closely linked to the phenotypic expression of
this condition." Between 67 and 85% of women with PCOS
had blood concentrations of 25 (OH) D less than 20 ng/ml,
which indicates vitamin D insufficiency.? Insufficient levels
of 25-hydroxyvitamin D [25(OH)D] have been found to
potentially amplify the manifestations of PCOS,
encompassing insulin resistance, disturbances in ovulation
and menstruation, infertility, excessive androgen
production, obesity, and increased susceptibility to
cardiovascular ailments.3-9

The age range of the studied patients was 22 to 37
years, with a mean age of 28.91 + 4.85 years. Patients
between 18 to 30 years of age were in the majority 48
(53.33%). A higher proportion of patients had vitamin D
deficiency 41 (45.56%), a known risk factor for PCOS. Most
patients had low sun exposure, which is another known risk
factor for vitamin D deficiency and indirectly as well as
directly for the development of PCOS. Most patients
worked in office jobs, which may be a contributing factor to
their low sun exposure. Our results align with the literature
indicating the association of PCOS with lower vitamin D
levels and altered hormonal profiles.

In Peshawar, a study assessing the vitamin D status of
patients with PCOS found that only 19 (17.76%) patients
with PCOS had vitamin D levels above 30 ng/ml, whereas
70 (65.42%) patients had vitamin D deficiency and 18
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(16.82%) patients had vitamin D insufficiency."" According
to an Indian study, women with PCOS had significantly
lower serum 25 (OH) D concentrations than the control
group (11.91 £ 10.57 vs 21.09 + 18.07 ng/mL, P = 0.001).
Additionally, compared to the control group, PCOS patients
had a considerably greater frequency of vitamin D
deficiency (61.84 vs. 38.16%, P < 0.0001)."2 A study from
Iraq concluded that patients with PCOS exhibited a
significantly lower vitamin D level than the healthy subjects’
group (14.16 vs. 17.83 ng/ml; P = 0.010)."3

After controlling for confounding variables, a
relationship between increased vitamin D levels and
PCOS was established in an investigation. The study did
not, however, find any clear advantages of these increased
vitamin D levels on metabolic disruption. This implies that
while a correlation between elevated vitamin D levels and
PCOS was noted, there was insufficient evidence in the
study to substantiate a direct amelioration of metabolic
dysfunction." To determine if vitamin D deficiency and
PCOS development are related, Kim et al. found that
vitamin D deficiency was as common in patients as in
controls.'s Consequently, there is inconsistent research in
the literature about the similarity of vitamin D levels
between women with PCOS and those without the
condition. The mean BMI of our patients was 29.02 + 2.43
kg/m2, which is within the range of overweight and obese.
The range of BMIs in the study population was 24 to 35
kg/m2, which suggests that the disease can affect women
of all body sizes, but the majority of them are obese or
overweight. There was no significant difference in mean
age and BMI between our patients with and without vitamin
D deficiency. This suggests that vitamin D deficiency is not
affected by either age or BMI of the patients with PCOS.

Numerous scholars have comprehensively examined
the correlation between adiposity, as measured by BMI,
and vitamin D levels in women afflicted with PCOS. The
BMI, while possessing certain limitations in terms of
accuracy, remains widely employed as a means of
assessing adiposity status across various populations.
Numerous scholars have documented a negative
correlation between BMI and levels of vitamin D. A study
from Egypt reported that although Vitamin D level was
significantly reduced in women with PCOS compared to
healthy women, no remarkable changes in Vitamin D levels
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were related to age group and BMI."8Kensara's study, after
accounting for age and BMI as confounding variables,
revealed a notable decrease in vitamin D levels among
slender women afflicted with untreated PCOS compared to
the control group.'” Henceforth, in light of our investigations
and the comprehensive examination of evidence, it can be
posited that the diminishment of vitamin D in PCOS is not
subject to direct influence by BMI. Nevertheless, it is
plausible that BMI may influence the array of metabolic
disruptions intricately linked to this malady.

Because 1 alpha-hydroxylase and vitamin D receptors
(VDRs) are found in various tissues, previous research has
linked vitamin D deficiency to infertility. The ovaries, uterus,
and placenta are among the female reproductive organs
where VDRs have been specifically found. Moreover,
studies have shown that females with null vitamin D
receptors may have poor folliculogenesis and infertility.'8
This data adds credence to the notion that vitamin D is
essential for reproductive health and raises the possibility
of a connection between problems with conception and
vitamin D insufficiency.

Numerous scholarly investigations have delved into the
correlation existing between the status of vitamin D and the
hormonal or metabolic characteristics observed in patients
afflicted with PCOS. In the context of individuals diagnosed
with PCOS, it is postulated that a diminished concentration
of vitamin D may be intricately linked to a plethora of
metabolic risk factors. These include insulin resistance,
elevated total cholesterol levels, hypertension, glucose
deregulation, heightened C-reactive protein levels,
augmented triglyceride levels, and diminished high-density
lipoprotein (HDL) cholesterol concentration.2 3 1 Meta-
analyses of the randomized controlled trials have
demonstrated that vitamin D administration can enhance
specific metabolic parameters in PCOS patients.3 20 First,
it was discovered that using vitamin D supplements
significantly raised total testosterone levels in PCOS
patients, indicating a favorable effect on hormonal balance
(weighted mean difference [WMD] = -0.10, 95% CI [-0.18,
-0.02]).2 The homeostasis model assessment (HOMA-IR)
score, which measures insulin resistance, also showed
benefits with vitamin D administration, suggesting
improved insulin sensitivity (WMD = -0.44, 95% CI [-0.86, -
0.03]).3 Additionally, vitamin D supplementation improved
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B-cell activity as determined by the HOMA-B index,
indicating a beneficial effect on pancreatic B-cell function
(WMD = -16.65, 95% CI [-19.49, -13.80]).3

A placebo-controlled, double-blind research that gave
50,000 IU of vitamin D every two weeks to the intervention
group for eight weeks documented the positive effects of
vitamin D supplementation on the lipid profile and insulin
metabolism of PCOS-affected infertle women.2 The
findings above prove that vitamin D administration may be
beneficial in treating metabolic deregulation in PCOS
patients. Regarding the relationship between vitamin D
intake and the reduction of PCOS symptoms, a 2021
review on the topic came to the unclear and non-
determinative conclusion that there is insufficient data.

The studies they examined did not produce substantial
evidence or definitive results supporting a connection
between vitamin D intake and the reduction of PCOS
symptoms.'®. 20 The different results in this study about the
relationship between vitamin D deficiency and PCOS
compared to other populations could be explained by the
different degrees of gonadotrophic and metabolic
abnormalities that are impacted by multiple genetic and
environmental factors interacting.

Conclusion

As the frequency of vitamin D deficiency in women with
PCOS is relatively high, we recommend that early
identification through screening of the affected patients
should be made for proper lifestyle changes or
Pharmacological treatment to reduce associated morbidity.

Limitations

The data was collected from a single healthcare facility.
This may limit the generalizability of the results.

Recommendations

Vitamin D's role in the pathogenesis and management
of PCOS on a larger scale through clinical trials should be
explored.
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