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ABSTRACT

Introduction: Role of Vitamin D is very well known for the functioning of many body organs. However, its role 
in the postmenopausal women in relation to various genitourinary disorders has been recognized recently. The 
main objective of this study was to evaluate role of Vitamin D in vaginal health, prolapse, bladder and bowel 
function, and bacterial vaginosis (BV).
Materials and Methods: This was a randomized controlled study in which 200 geriatric female patients of 
65–78 years of age divided into two groups comprising study and control group with 100 participants in each. 
Detailed obstetrical, gynecological, and clinical history was elicited. Detailed examination regarding the prolapse, 
urinary and bowel functions, and bacterial infections was done followed by follow‑up of 3 and 6 months each. 
Chi‑square and independent t‑test used for data analysis.
Results: Mean modified vaginal health index (MVHI) among patients with pelvic floor diseases was statistically 
significant with P = 0.0472. There was a visible increasing trend in Vitamin D deficiency with increase in time 
since menopause (P = 0.1193). Patients with pelvic floor disease had mean Vitamin D statistically significant 
with P = 0.0462. With increase in Vitamin D levels, MVHI was found to be better. The association of mean 
Vitamin D levels among patients with urinary incontinence as compared to controls was significant with P = 0.0460. 
Association of mean Vitamin D levels in patients with fecal incontinence and BV as compared to controls was 
not statistically significant with P = 0.6304 and 0.79, respectively. Low Vitamin D levels were associated with 
high mean parathyroid hormone (PTH) levels statistically significant with P = 0.034. MVHI was found to increase 
significantly with Vitamin D supplementation at 3 and 6 months’ follow‑up. There was increase in Vitamin D and 
calcium levels and fall in serum PTH levels at 3 and 6 months.
Conclusions: Vitamin D levels were associated with a decreased risk of pelvic floor disorders, improved MVHI 
in women in geriatric age group.

Key Words: Body mass index, incontinence, modified vaginal health index, parity, pelvic floor disorder, Vitamin D

Address for Correspondence: Dr. Ripan Bala, 
Department of Obstetrics and Gynecology, Sri Guru Ram 
Das Institute of Medical Sciences and Research, Vallah, 
Amritsar ‑ 143 001, Punjab, India. 
E‑mail: ripanchanana@yahoo.co.in

INTRODUCTION

In India, the average life expectancy for women has 
increased (more than double) from 23.96 years in 1901 
to 62  years in 1999. By 2020, it is projected to reach 

70 years.[1] Women’ health concerning issues emphasize 
on healthy living including dietary modifications, lifestyle 
changes, exercise, use of  supplemental nutrients as 
vitamins, minerals, and antioxidants over and above 
specific medications for disease comorbidities. This 
has lead to emergence of  new concept of  Vitamin D 
deficiency due to sedentary lifestyle remaining indoor, 
lack of  sunshine, and dietary intake leads to deficiency 
of  Vitamin D.
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The sources of  Vitamin D are adequate sunshine exposure, 
normal dietary intake, and pharmaceutical supplementation. 
The main source of  Vitamin D is its skin synthesis under 
the influence of  solar ultraviolet B radiation which accounts 
for 80%–90% of  Vitamin D in humans. In comparison to 
skin synthesis, the dietary supply of  Vitamin D is minor and 
amounts only to 10%–20% of  total Vitamin D; however, it 
can become a significant source of  Vitamin D if  enriched 
with supplementation.

The consequences of  Vitamin D deficiency start in the 
middle age and come to forefront in old age. Thus, elderly 
are prone to develop Vitamin D deficiency because of  
various risk factors: decreased dietary intake, diminished 
sunlight exposure, using sunscreen products, reduced skin 
thickness, impaired intestinal absorption, and impaired 
hydroxylation in the liver and kidneys. Furthermore, 
an increasing epidemic of  obesity, which results in 
sequestration of  Vitamin D in adipose tissue, also leads to 
an increased risk of  Vitamin D deficiency.[2,3]

Although association of  Vitamin D deficiency with 
osteoporosis,[4,5] viral infections,[6,7] tuberculosis,[8‑10] 
HIV,[11,12] cardiovascular diseases,[13,14] diabetes,[15‑17] 
multiple sclerosis,[18,19] and mortality[20‑22] has been 
established by many authors, not much research has been 
done on the association of  Vitamin D deficiency with 
gynecological (urogenital) disorders.

Vitamin D is known to be involved in the regulation 
of  growth and differentiation of  body cells, especially 
squamous epithelium, present in the vagina.[23] Therefore, 
this vitamin could be effective in proliferation and repair 
of  epithelial vaginal tissue.[24] Vitamin D deficiency is 
associated with bacterial vaginosis (BV), and this link may 
contribute to the strong racial disparity in the prevalence 
of  BV.[25,26]

Anatomical and physiological changes in the vagina are 
associated with postmenopausal decline in circulating 
estrogen levels and aging. The high concentration of  
estrogen receptors in the vagina, vestibule, and trigone of  
bladder modulates cellular proliferation and maturation.[27,28] 
Low levels of  circulating estrogen after menopause cause 
biological and physiological changes in urogenital tissues.

Vitamin D receptors are present in human muscle tissue, 
so a direct effect of  Vitamin D on muscle physiology is 
biologically feasible.[29] Hence, Vitamin D deficiency has 
been clinically associated with impaired muscle strength, 
and loss of  muscle mass contributes to the development 
of  poor muscle strength, and this can lead to various pelvic 
floor disorders (PFDs) such as urinary/fecal incontinence 
and pelvic organ prolapse (POP).

MATERIALS AND METHODS

This study comprised a total of  200 participants divided 
into two groups of  100 cases each. Test group (Group A) 
comprised 100  patients having gynecological diseases 
associated with Vitamin D deficiency and control 
group  (Group B) comprised 100 participants  (normal 
participants or having generalized nonspecific complaints). 
Females aged more than 65 years attending the outpatient 
department/Indoor of  Sri Guru Ram Das Institute of  
Medical Sciences and Research, Amritsar, were enrolled in 
this study. Data thus obtained were statistically analyzed. 
Participants of  more than 65 years of  age and those having 
chronic renal disease, already taking calcium and Vitamin D, 
were excluded from this study.

An informed written consent of  the patient was obtained 
before inclusion. Clinical history and detailed general 
physical examination and local pelvic examination were 
performed as per predetermined parameters. Appropriate 
laboratory values as per clinical requirement, ultrasound 
examination for any pelvic pathology, and other relevant 
investigations related to pelvic floor diseases and tumors 
were performed.

Classification of  urinary incontinence was based on the 
“incontinence severity index which is a questionnaire 
composed of  two items which assesses the frequency 
(four levels) and amount (three levels) of  urine leakage. The 
index value (1–12) is reached by multiplying the two items. 
Women with a score of  3 or higher were considered to be 
incontinent and those with scores lower than 3 as continent.

Classification of  fecal incontinence was based on the Fecal 
Incontinence Severity Index  (FISI) which measured the 
severity of  liquid, solid, mucus, or gas incontinence with 
severity scale varying from “two or more times per day,” 
“once per day,” “two or more times per week,” “once a 
week,” to “1–3 times per month.” Patient‑weighted scores 
were used to determine severity of  symptoms with scores 
ranging from 0 to 61, where higher scores indicate worse 
fecal incontinence severity. A FISI score of  0 indicates 
continence.

Modified vaginal health index  (MVHI) was calculated. 
Seven parameters are included in MVHI. Each parameter 
is graded from 1 to 3, and total score ranges from 7 to 21. 
The lower score has greater vaginal atrophy and vice 
versa [Table 1].

pH was noted by litmus paper kept in the vagina for 1 min 
and the color compared to standardized colors [Figure 1]. 
Moisture/consistency of  the fluid was measured by putting 
the vaginal fluid on a clean glass slide for grading [Figure 2]. 
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Rugosity and elasticity was assessed by inspection and 
palpation of  vaginal mucosa by the index finger. Length 
of  the vagina was measured by the index finger and Ayre’s 
spatula from the highest point in the vagina till the vulval 
outlet. The mean of  the two measurements was taken as 
average length. Epithelial integrity was assessed by the 
presence of  petechiae on the vaginal wall by pressure of  
index finger. Vascularity was assessed by inspection of  the 
color of  the vagina. Prolapse was examined and quantified 
according to the traditional anatomical site prolapse 
classification, followed by POP quantification.

Serum 25‑hydroxyvitamin D  [25(OH)D] 3 levels were 
measured using enzyme immunoassay (ELISA) kits.

Evaluation of results
Staging of  Vitamin D deficiency was done by criteria as 
follows:
•	 Deficiency (seriously affected) <12 ng/ml
•	 Insufficiency <12–30 ng/ml
•	 Sufficiency (adequately supplied) >30 ng/ml.

The serum Vitamin D levels in geriatric females with 
gynecological diseases associated with Vitamin D deficiency 
were compared with control group (normal participants or 

having generalized nonspecific complaints) to determine 
the correlation undertaken in this study.

The Vitamin D deficiency was replenished by oral 
administration of  weekly 60,000 IU cholecalciferol granules 
or tablets in 10 weeks and then every 3 months and followed 
up till 6 months. The lifestyle dietary modifications were 
advised. Calcium supplementation 1000–1200 mg daily was 
advised. The repeat clinical examination, Vitamin D, and 
other laboratory values were done after 3 and 6 months 
and improvement reviewed. Selectively, the patients were 
subjected to other tests related to comorbidities.

RESULTS

Women in the study group ranged from 65 to 78 years of  
age [Table 2].

Both the groups had comparable number of  patients in 
each age group. Median parity for study group was 5 and 
for control group was 4 with no significant difference.

Mean body mass index  (BMI) for study group was 
22.32  ±  2.67  kg/m2 and for control group was 
21.72 ± 2.3 kg/m2. Both groups were BMI matched [Table 3].

Table 1: Modified vaginal health index

Parameters 1 2 3

pH >6.5 5‑6.5 <5
Moisture/consistency No moisture Minimal moisture/superficial layer 

of scanty thin white mucus
Normal moisture/with flocculent fluid

Rugosity None Minimum Good
Elasticity Poor Fair Excellent
Length of the vagina (cm) <4 4‑6 >6
Epithelial integrity Petechiae present Petechiae after scraping Normal, not friable
Vascularity Minimal Fair Good

Figure 1: Comparison method of measuring pH Figure 2: Vaginal fluid being transferred to slide for assessment



Kaur, et al.: Vitamin D in urogenital health of geriatric  participants

30 Journal of Mid-life Health ¦ Volume 8 ¦ Issue 1 ¦ January-March 2017 31Journal of Mid-life Health ¦ Volume 8 ¦ Issue 1 ¦ January-March 2017

Among study group (n = 100), sixty patients fulfilled criteria 
of  pelvic floor disease. Out of  them, 30 had POP, 23 had 
stress urinary incontinence, and 7 had fecal incontinence. 
Ten patients had culture‑proven BV.

Backache was the predominant symptom in study group 
followed by urinary complaints and dyspareunia. Control 
group had generalized complaints related to weakness, 
pain, and occasional urinary symptoms. Mean MVHI 
among patients with pelvic floor diseases  (POP, urinary 
incontinence, and fecal incontinence) was 12.47 ± 2.61, 
which was statistically significant with P = 0.0472. It was 
distinctly clear that participants with PFDs have MVHI 
more affected than total study (intermediately affected, with 
MVHI 12.85 ± 2.72) and control group (mean MVHI of  
13.4 ± 2.5). Most of  the patients with POP were classified 
as stage III prolapse [Table 4].

No association was found between stage of  POP and age. 
Mean of  Vitamin D level in study group was 12.962 ± 7.169. 
In controls, the average mean of  Vitamin D level was 
14.584 ± 7.299. There was a statistically insignificant overall 
increase in Vitamin D levels among controls (P = 0.1145). 
More participants became deficient in Vitamin D with 
increasing age. The association was found to be statistically 
insignificant (P = 0.18315). There was a visible increasing 
trend in Vitamin D deficiency with increase in time since 
menopause. A  statistically insignificant association was 
found with P = 0.1193. No correlation was seen between 
Vitamin D and parity (P = 0.350). Nearly 28.6% patients 
with BMI <18.5 were deficient in Vitamin D as compared 
to 66.7% of  patients with BMI  >25. This association 
was found to be borderline significant with P  =  0.093. 

With increase in BMI, Vitamin D levels were found 
decreasing in our study. Patients with pelvic floor disease 
had mean Vitamin D level of  12.09 ng/ml as compared to 
14.584 ng/ml in controls. It was found to be statistically 
significant with P = 0.0462 [Table 5].

All patients with stage I prolapse had Vitamin D levels more 
than 12 ng/ml as compared to only 67% in stage II, 69% 
of  stage III, and 40% among stage IV prolapse patients. 
Association was statistically insignificant with P = 0.481. 
In our study, with increase in Vitamin D levels, MVHI 
was found to be better. There was positive association 
with correlation coefficient being 0.239 and P = 0.046, 
which was statistically significant. In our study, mean 
Vitamin D level among patients with urinary incontinence 
was 11.259 ± 6.315 ng/ml as compared to controls with 
mean Vitamin D level 14.584 ± 7.299. Association was 
found to be statistically significant with P = 0.0460 [Table 6].

In our study, mean Vitamin D level in patients with fecal 
incontinence was 13.217 ± 6.28 ng/ml as compared to 
14.584 ± 7.299 ng/ml in controls. The association was not 
statistically significant with P = 0.6304 [Table 7].

Mean Vitamin D level in patients with BV was 
13.685 ± 6.75 ng/ml as compared to 14.584 ± 7.299 ng/ml 
in controls. The association was not statistically significant 
with P = 0.709. Mean parathyroid hormone (PTH) level 
among cases was 38.264  ±  12.233 and controls was 
36.584 ± 11.267. Standard error of  mean was 1.223 and 
1.1267 in cases and controls, respectively. Low Vitamin D 

Table 2: Age distribution

Age group (years) Study group (n) Controls (n) P

65‑69 47 38 0.316
70‑74 33 34
≥75 20 28

Table 3: Distribution of participants according to body mass 
index

BMI Study group Controls P

Mean (kg/m2) 22.32 21.72 0.0902
BMI: Body mass index

Table 4: Number of patients in each stage of prolapse

Stage of prolapse Number of patients Percentages

Stage 1 3 10
Stage 2 3 10
Stage 3 19 63.33
Stage 4 5 16.66

Table 5: Vitamin D levels in patients with pelvic floor 
disorders (including pelvic organ prolapse, urinary, and fecal 
incontinence)

Group Mean (ng/ml) SD SEM P

Study group (n=60) 12.09 6.217 0.8026 0.0462
Controls (n=100) 14.584 7.299 0.9423
SD: Standard deviation, SEM: Standard error of mean

Table 6: Correlation of Vitamin D levels with urinary 
incontinence

Group Mean (ng/ml) SD SEM P

Study group (n=23) 11.259 6.315 1.316 0.0460
Controls (n=100) 14.584 7.299 0.729
SD: Standard deviation, SEM: Standard error of mean

Table 7: Correlation of Vitamin D levels with fecal 
incontinence

Group Mean (ng/ml) SD SEM P

Study group (n=7) 13.217 6.28 2.373 0.6304
Controls (n=100) 14.584 7.299 0.729
SD: Standard deviation, SEM: Standard error of mean
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levels were associated with high mean PTH levels. The 
association was statistically significant with P = 0.034. Seven 
cases and 13 controls were lost to follow‑up at 3 months’ 
interval. At 6 months, further 11 cases and 17 controls were 
lost to follow‑up. Twelve out of  sixty cases with pelvic floor 
disease  (including POP, urinary, and fecal incontinence) 
underwent surgical intervention, and rests of  participants 
were treated conservatively.

Patients with culture proven BV were treated with antibiotics 
in addition to Vitamin D and calcium supplementation.

MVHI was found to increase significantly with Vitamin D 
supplementation at 3 and 6  months’ follow‑up. In the 
present study, there was increase in Vitamin D and calcium 
levels and fall in serum PTH levels at 3 and 6 months. 
Positive clinical response was seen in participants with 
pelvic organ disease [Tables 8 and 9].

Other participants did not show much improvement.

DISCUSSION

In the study of  Badalian and Rosenbaum, the mean 
menopausal age of  women associated with Vitamin D and 
PFDs was 47.9 (46.4–49.6) years, whereas  Parker‑Autry et al. 
in a similar study found that women in the PFD group were 
slightly older than the obstetrics group (64.3 ± 12.6 years 
vs. 60.2 ± 12.5 years, respectively, P = 0.005).[30,31] Sharma 
et  al. in their study on the role of  serum elastin and 
25(OH)D levels in women with POP in postmenopausal 
women  (PMW) in study group had average age since 
menopause was 14.5  ±  7.60  years in study cases and 
9.5 ± 6.20 years in control group.[32] Both the groups were 
comparable without any statistical difference. In contrast 
to above‑cited studies, the present study had more women 
with time since menopause was >15 years probably because 
our study had more women in older age group.

In the present study, median parity for cases was 5 and for 
control group was 4. No significant difference was found 
in parity for two groups. Similar results were shown by 
previous studies.[30,32]

In the present study, mean BMI for study group 
was 22.32  ±  2.67  kg/m2 and for control group was 

21.72 ± 2.3 kg/m2. Although BMI was more in study group, 
both groups were BMI matched and statistically insignificant. 
Similar trend was seen in a study by  Parker‑Autry  et al.[31] 
Mean BMI was less in the present study as compared 
to western data probably due to better care for geriatric 
patients in west and malnutrition in our country.

In this study, localized symptoms were present in all the 
patients even in those with prolapse of  stage I or II. 
Previous studies have suggested that the prolapse of  
stage II or higher is more associated with local symptoms. 
However, a regular gynecological examination revealed 
that in patients complaining of  local symptoms, only 2% 
had prolapse that reached the introitus.[33] Furthermore, 
the study has indicated that pelvic floor‑related symptoms 
do not predict the anatomical location in women with 
mild to moderate prolapse, and symptoms such as vaginal 
heaviness and pressure appear to have a weak relationship 
with POP which is alike the findings and observations 
of  Badalian et al. and Navaneethan et al.[30,34]

Fecal incontinence is a common PFD with an estimated 
prevalence of  9% in US women aged 20–59  years, 
increasing to 14.4% in women between 60 and 79 years.[35] 
Study by   Parker‑Autry showed 44  patients out of  374 
had fecal incontinence.[31] Our study differed from some 
of  the previous studies in having slightly less number of  
patients with fecal incontinence probably because most of  
women with fecal incontinence in our country do not seek 
treatment and take self‑medications, thus underreporting 
the true prevalence.

The prevalence of  sexual dysfunction in the present study 
was 30%. The prevalence of  sexual symptoms in women 
with POP  (>stage II) ranged between 9% and 57%.[36] 
The variation in the prevalence is due to inconsistent 
definitions. Dyspareunia is multifactorial and is a common 
in older women; it is due to vaginal dryness as a result of  
low estrogen.

In this study, mean MVHI was 12.85 ± 2.72 in study group 
and 13.4 ± 2.5 in controls. Average MVHI among patients 
with PFD was 12.47 ± 2.61. Participants with PFDs have 
MVHI more affected than total study  (intermediately 
affected) and control group which is more or less alike that 
reported by Sharma et al. and Sharma et al.[32,37]

Table 8: Client response at 3 months

POP Urinary incontinence Fecal incontinence Bacterial vaginosis Controls

Beneficial 16 13 3 3 23
Some improvement 8 7 2 4 31
No improvement 5 3 1 2 33
Lost to follow‑up 1 0 1 1 13
POP: Pelvic organ prolapse
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In the present study, most participants in POP group were 
classified as stage III prolapse. In the present study, there 
was no correlation between age and stage of  POP, which is 
different from the study reported by Zong et al.[38] It could 
be because larger number of  patients in our study belonged 
to stage III as compared to other stages. In the analysis of  
results of  the National Health and Nutrition Examination 
Survey, increasing age was predicted as a risk factor for 
PFDs, but they did not examine the patients, hence stage 
of  prolapse was not given.[30]

In the present study, MVHI was seen to deteriorate 
significantly with increase in stage of  POP. Correlation 
coefficient was 0.448 and P = 0.013. It shows vaginal tissues 
wear out with increasing prolapse. This correlation was 
interesting and explainable as MVHI was affected greatly in 
3° prolapse. Study by Sharma et al. also showed statistically 
significant deterioration of  MVHI with increasing stage 
of  prolapse.[32]

CV Harinarayan et al. studied 25(OH)D and bone mineral 
density in women of  reproductive  (WR) age group and 
PMW in South India and reported Vitamin D deficiency in 
76% in WR, 70% in PMW, insufficiency in 16.5% in WR, 
and 23% in PMW.[39] In the present study, more participants 
became deficient in Vitamin D with increasing age and 
increase in time since menopause though the association 
was found to be statistically insignificant. Similar trends 
were seen in studies by   Badalian  et  al., Parker‑Autry 
et al., and Sharma et al., all of  which showed statistically 
insignificant increase in the prevalence of  Vitamin D 
deficiency with increasing age.[30-32] However, in the study 
by Navaneethan et al., relationships between Vitamin D 
levels and menopause of  more than 5  years remained 
statistically significant.[34] In the present study, all the women 
in study group and 93 participants in control group had 
Vitamin D <30 ng/m1. The result was in accordance with 
above‑stated studies.

In the present study, no correlation was seen between 
Vitamin D and parity  (P  =  0.350). Similar results were 
shown in studies by  Badalian et al.,[30] Sharma et al.,[32] and 
Navaneethan et al.,[34] in which no statistically significant 
difference was found between parity and Vitamin D levels.

In the present study, Vitamin D levels showed an inverse 
relationship with BMI, and this association was found to be 
borderline significant with P = 0.093 Badalian et al. in their 

study also revealed an inverse association with 25(OH)D; 
those with higher BMI had lower 25(OH)D levels.[30]

In the present study, mean Vitamin D level in overall study 
group was 12.962 ± 7.169. In controls, the average mean of  
Vitamin D level was 14.584 ± 7.299. There was a statistically 
insignificant overall increase in Vitamin D levels among 
controls  (P = 0.1145). Patients with pelvic floor disease 
had mean Vitamin D level of  12.09  ng/ml, which was 
statistically significant with P = 0.0462. Navaneethan et al. 
in their study found Vitamin D levels to be significantly 
lower (t = −2.16; df  = 98.22; P = 0.034) among cases with 
PFD (mean 13.15 ng/ml; standard deviation [SD] 1.01) than 
among controls without PFD (17.98 ng/ml; SD 16.61).[34] 
In study by  Badalian et al., women with 25(OH)D levels in 
the normal range (at least 30 ng/mL) had a nonsignificant 
decreased risk of  PFDs compared with women with levels 
below 30 ng/mL; the adjusted odds ratio (95 confidence 
interval) was 0.75 (0.54–1.04) (P = 0.084).[30]

Vitamin D levels were seen to decrease with increasing 
stage of  POP. Association was statistically insignificant with 
P = 0.481. In the present study, most of  the women had 
stage III prolapse, and women in other stages were quite 
less; this could be the cause for statistically insignificant 
results. Similar results were shown in the study by Sharma 
et al.[32] while most of  other studies did not quantified the 
stage of  prolapse.[33,34]

With increase in Vitamin D levels, MVHI was found to be 
better in the present study. There was positive association 
with P = 0.046, which was statistically significant. Similar 
results were shown in studies by Rad et al. and Sharma et al., 
in which increase in Vitamin D levels showed improvement 
in MVHI and vaginal pH.[24,32]

In our study, mean Vitamin D level among patients 
with urinary incontinence was 11.259  ±  6.315  ng/ml 
as compared to controls with mean Vitamin D level 
14.584  ±  7.299  ng/ml with statistically significant 
P = 0.0460. The Leicestershire MRC Incontinence Study 
Group (a longitudinal cohort study) reported that higher 
Vitamin D intake was significantly associated with reduced 
risk of  overactive bladder onset  (P  =  0.008).[40] In our 
study, no statistically significant association was found 
between mean Vitamin D levels and fecal incontinence 
with P = 0.6304. Parker‑Autry et al. in their study found 
that women with fecal incontinence had lower Vitamin D 
levels (mean 29.2 ± 12.3 cases vs. 35 ± 14.1 ng/ml controls, 
respectively, P = 0.04). The odds of  Vitamin D deficiency 
were higher in women with fecal incontinence compared 
to controls (OR 2.77, 95% CI  [1.08–7.09]). Among 
cases, women with deficient Vitamin D  (35%) had 
higher Modified Manchester Health Questionnaire 

Table 9: Client response at 6 months

POP Urinary 
incontinence

Fecal 
incontinence

Bacterial 
vaginosis

Controls

Beneficial 15 11 2 2 20
POP: Pelvic organ prolapse
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scores, indicating greater fecal incontinence symptom 
burden  (51.3  ±  29.3  [Vitamin D deficient] vs. 
30 ± 19.5 [Vitamin D sufficient], P = 0.02).[31]   Badalian et al. 
also showed insignificant decrease in the prevalence of  
fecal incontinence in participants with higher Vitamin D 
levels.[30] This may be secondary to the small number of  
cases in this subset of  PFDs (n = 7). Some women with 
fecal incontinence may deny symptoms, resulting in 
underreporting of  this disorder.

In the present study, no statistically significant association 
was found between Vitamin D levels and BV. Bodnar et al. 
in a study found the prevalence of  BV to be approximately 
57% in women with a serum 25(OH)D concentration 
of  <20 nmol/L and 23% in women with serum 25(OH)D 
concentration of  more than 80 nmol/L. They noted a 
dose‑response association between 25(OH)D level and BV 
prevalence.[41] The difference in our study may be due to the 
fact that we only took cultures of  symptomatic patients, and 
routine screening of  asymptomatic women was not done. 
In the present study, a statistically significant association 
was found between low Vitamin D and high mean PTH 
levels with P = 0.034. Our study showed similar results as 
reported by Need et al.[42]

In our study, Vitamin D and calcium supplementation 
was given to all participants with Vitamin D insufficiency 
and deficiency, and all biochemical parameters along with 
clinical response were noted on subsequent follow‑ups 
after 3 and 6 months. Positive clinical response was seen in 
participants with POP, urinary incontinence, and BV. Other 
participants did not show much improvement.

Rad et al. in their study found Vitamin D to be effective in 
improving the maturation index and decreased the pH and 
dryness of  the vaginal atrophy due to menopause.[24] Taheri 
et al. found that with Vitamin D supplementation, the cure 
rate of  asymptomatic BV was 63.5% in the intervention 
and 19.2% in the control group (P < 0.001).[43] In addition, 
patients with culture‑proven BV in our group were also 
treated with antibiotics which may be a confounding factor 
in the assessment of  outcome.

CONCLUSIONS

The present study showed very high prevalence of  
Vitamin D insufficiency and deficiency in geriatric women 
population. Treatment of  Vitamin D insufficiency and 
deficiency in geriatric women could improve pelvic muscle 
strength, with a possible reduction in the prevalence of  
PFDs including POP and urinary incontinence and positive 
impact on vaginal tissues as it improved MVHI. Given 
the increase in the number of  patients with gynecological 
disorders in geriatric age, further evaluation of  the role of  

Vitamin D as a modifiable causative factor in these diseases 
is warranted.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

REFERENCES

1.	 Husain Z, Ghosh S. Is health status of elderly worsening in 
India? A comparison of successive rounds of national sample 
survey data. J Biosoc Sci 2011;43:211‑31.

2.	 Adams JS, Hewison M. Update in vitamin D. J Clin Endocrinol 
Metab 2010;95:471‑8.

3.	 Kouda  K, Nakamura  H, Fujita  Y, Ohara  K, Iki  M. 
Vitamin D status and body fat measured by dual‑energy X‑ray 
absorptiometry in a general population of Japanese children. 
Nutrition 2013;29:1204‑8.

4.	 Lips  P, Hosking  D, Lippuner  K, Norquist  JM, Wehren  L, 
Maalouf G, et al. The prevalence of Vitamin D inadequacy 
amongst women with osteoporosis: An international 
epidemiological investigation. J Intern Med 2006;260:245‑54.

5.	 Bischoff‑Ferrari HA, Dietrich T, Orav EJ, Dawson‑Hughes B. 
Positive association between 25‑hydroxy Vitamin D levels 
and bone mineral density: A population‑based study of 
younger and older adults. Am J Med 2004;116:634‑9.

6.	 Beard JA, Bearden A, Striker R. Vitamin D and the anti‑viral 
state. J Clin Virol 2011;50:194‑200.

7.	 Li‑Ng M, Aloia JF, Pollack S, Cunha BA, Mikhail M, Yeh J, et al. 
A randomized controlled trial of Vitamin D3 supplementation 
for the prevention of symptomatic upper respiratory tract 
infections. Epidemiol Infect 2009;137:1396‑404.

8.	 Nnoaham  KE, Clarke  A. Low serum Vitamin D levels and 
tuberculosis: A systematic review and meta‑analysis. Int J 
Epidemiol 2008;37:113‑9.

9.	 Wejse C, Gomes VF, Rabna P, Gustafson P, Aaby P, Lisse IM, 
et al. Vitamin D as supplementary treatment for tuberculosis: 
A double‑blind, randomized, placebo‑controlled trial. Am J 
Respir Crit Care Med 2009;179:843‑50.

10.	 Nursyam  EW, Amin  Z, Rumende  CM. The effect of 
Vitamin D as supplementary treatment in patients with 
moderately advanced pulmonary tuberculous lesion. Acta 
Med Indones 2006;38:3‑5.

11.	 Spector SA, Nguyen LT. Vitamin D and HIV: Letting the sun 
shine in. Top Antivir Med 2011;19:6‑10.

12.	 Rodríguez M, Daniels B, Gunawardene S, Robbins GK. High 
frequency of Vitamin D deficiency in ambulatory HIV‑Positive 
patients. AIDS Res Hum Retroviruses 2009;25:9‑14.

13.	 Wang TJ, Pencina MJ, Booth SL, Jacques PF, Ingelsson E, 
Lanier K, et al. Vitamin D deficiency and risk of cardiovascular 
disease. Circulation 2008;117:503‑11.

14.	 Grandi  NC, Breitling  LP, Brenner  H. Vitamin D and 
cardiovascular disease: Systematic review and meta‑analysis 
of prospective studies. Prev Med 2010;51:228‑33.

15.	 Pittas  AG, Lau  J, Hu  FB, Dawson‑Hughes  B. The role of 
Vitamin D and calcium in type  2 diabetes. A  systematic 
review and meta‑analysis. J  Clin Endocrinol Metab 
2007;92:2017‑29.

16.	 Takiishi T, Gysemans C, Bouillon R, Mathieu C. Vitamin D and 
diabetes. Endocrinol Metab Clin North Am 2010;39:419‑46.

17.	 Teegarden D, Donkin SS. Vitamin D: Emerging new roles in 
insulin sensitivity. Nutr Res Rev 2009;22:82‑92.

18.	 Ascherio A, Munger KL, Simon KC. Vitamin D and multiple 
sclerosis. Lancet Neurol 2010;9:599‑612.

19.	 Munger  KL, Levin  LI, Hollis  BW, Howard  NS, Ascherio  A. 



Kaur, et al.: Vitamin D in urogenital health of geriatric  participants

34 Journal of Mid-life Health ¦ Volume 8 ¦ Issue 1 ¦ January-March 2017 35Journal of Mid-life Health ¦ Volume 8 ¦ Issue 1 ¦ January-March 2017

Serum 25‑hydroxyvitamin D levels and risk of multiple 
sclerosis. JAMA 2006;296:2832‑8.

20.	 Zittermann  A, Gummert  JF, Börgermann J. Vitamin D 
deficiency and mortality. Curr Opin Clin Nutr Metab Care 
2009;12:634‑9.

21.	 Drechsler  C, Pilz  S, Obermayer‑Pietsch  B, Verduijn  M, 
Tomaschitz  A, Krane  V, et  al. Vitamin D deficiency 
is associated with sudden cardiac death, combined 
cardiovascular events, and mortality in haemodialysis 
patients. Eur Heart J 2010;31:2253‑61.

22.	 Bjelakovic G, Gluud LL, Nikolova D, Whitfield K, Wetterslev J, 
Simonetti RG, et al. Vitamin D supplementation for prevention 
of mortality in adults. Cochrane Database Syst Rev 
2014;10:CD007470.

23.	 Yildirim  B, Kaleli  B, Düzcan E, Topuz  O. The effects of 
postmenopausal Vitamin D treatment on vaginal atrophy. 
Maturitas 2004;49:334‑7.

24.	 Rad P, Tadayon M, Abbaspour M, Latifi SM, Rashidi I, Delaviz H. 
The effect of Vitamin D on vaginal atrophy in postmenopausal 
women. Iran J Nurs Midwifery Res 2015;20:211‑5.

25.	 Klebanoff MA, Turner AN. Bacterial vaginosis and season, a 
proxy for Vitamin D status. Sex Transm Dis 2014;41:295‑9.

26.	 Davis LM, Chang SC, Mancini J, Nathanson MS, Witter FR, 
O’Brien  KO. Vitamin D insufficiency is prevalent among 
pregnant African American adolescents. J  Pediatr Adolesc 
Gynecol 2010;23:45‑52.

27.	 Tan O, Bradshaw K, Carr BR. Management of vulvovaginal 
atrophy‑related sexual dysfunction in postmenopausal 
women: An up‑to‑date review. Menopause 2012;19:109‑17.

28.	 Nappi  RE, Palacios  S. Impact of vulvovaginal atrophy 
on sexual health and quality of life at postmenopause. 
Climacteric 2014;17:3‑9.

29.	 Endo I, Inoue D, Mitsui T, Umaki Y, Akaike M, Yoshizawa T, 
et  al. Deletion of Vitamin D receptor gene in mice results 
in abnormal skeletal muscle development with deregulated 
expression of myoregulatory transcription factors. 
Endocrinology 2003;144:5138‑44.

30.	 Badalian SS, Rosenbaum PF. Vitamin D and pelvic 
floor disorders in women: Results from the national 
health and nutrition examination survey.Obstet Gynecol 
2010;115:795-803.

31.	 Parker Autry CY, Burgio KL, Richter HE. Vitamin D status: A 
review with implications for the pelvic floor. Int Urogynecol J 

2012;23:1517-26.
32.	 Sharma S, Goel N, Madhu SV, Rajaram S. Serum elastin 

and 25 hydroxyvitamin D levels in women with pelvic organ 
prolapse. J Indian Acad Clin Med 2013;14:204‑8.

33.	 Risk factors for genital prolapse in non‑hysterectomized women 
around menopause. Results from a large cross‑sectional study 
in menopausal clinics in Italy. Progetto Menopausa Italia Study 
Group. Eur J Obstet Gynecol Reprod Biol 2000;93:135‑40.

34.	 Navaneethan  PR, Kekre  A, Jacob  KS, Varghese  L. 
Vitamin D deficiency in postmenopausal women with pelvic 
floor disorders. J Midlife Health 2015;6:66‑9.

35.	 Nygaard  I, Barber  MD, Burgio  KL, Kenton  K, Meikle  S, 
Schaffer  J, et  al. Prevalence of symptomatic pelvic floor 
disorders in US women. JAMA 2008;300:1311‑6.

36.	 Jackson SL, Weber AM, Hull TL, Mitchinson AR, Walters MD. 
Fecal incontinence in women with urinary incontinence and 
pelvic organ prolapse. Obstet Gynecol 1997;89:423‑7.

37.	 Sharma  P, Goel  N, Rajaram  S. Assessment of modified 
vaginal health index in postmenopausal women on micronized 
estradiol therapy. J Obstet Gynecol 2006;56:431‑4.

38.	 Zong W, Stein SE, Starcher B, Meyn LA, Moalli PA. Alteration 
of vaginal elastin metabolism in women with pelvic organ 
prolapse. Obstet Gynecol 2010;115:953‑61.

39.	 Harinarayan  CV. Prevalence of Vitamin D insufficiency 
in postmenopausal South Indian women. Osteoporos Int 
2005;16:397‑402.

40.	 Dallosso HM, McGrother CW, Matthews RJ, Donaldson MM; 
Leicestershire MRC Incontinence Study Group. Nutrient 
composition of the diet and the development of overactive 
bladder: A longitudinal study in women. Neurourol Urodyn 
2004;23:204‑10.

41.	 Bodnar  LM, Krohn  MA, Simhan  HN. Maternal Vitamin D 
deficiency is associated with bacterial vaginosis in the first 
trimester of pregnancy. J Nutr 2009;139:1157‑61.

42.	 Need  AG, Horowitz  M, Morris  HA, Nordin  BC. 
Vitamin D status: Effects on parathyroid hormone and 1, 
25‑dihydroxyvitamin D in postmenopausal women. Am J Clin 
Nutr 2000;71:1577‑81.

43.	 Taheri  M, Baheiraei  A, Foroushani  AR, Nikmanesh  B, 
Modarres  M. Treatment of Vitamin D deficiency is an 
effective method in the elimination of asymptomatic bacterial 
vaginosis: A  placebo‑controlled randomized clinical trial. 
Indian J Med Res 2015;141:799‑806.


