
J Minim Invasive Surg Sci. 2015 May; 4(2): e30560.                                                                                 DOI: 10.17795/minsurgery-30560 

Published online 2015 May 23. Research Article

Comparison of Serum Levels of Vitamin D Between Women With and 
Without Endometriosis

Fariba Almassinokiani 1; Sanaz Emadi 2; Sepideh Khodaverdi 1,*; Hamid Salehiniya 3

1Minimally Invasive Surgery Research Center, Iran University of Medical Sciences (IUMS), Tehran, IR Iran2Iran University of Medical Sciences, Tehran, IR Iran3Department of Epidemiology and Biostatistics, School of Public Health, Tehran University of Medical Sciences (TUMS), Tehran, IR Iran
*Corresponding author: Sepideh Khodaverdi, Minimally Invasive Surgery Research Center, Iran University of Medical Sciences (IUMS), Tehran, IR Iran. Tel: +98-9123100639, 
E-mail: s.khodaverdi@iums.ac.ir

 Received: March 6, 2015; Revised: March 26,2015; Accepted: April 22, 2015

Background: Endometriosis is a prevalent disease in reproductive aged women causing disabling pain (dyspareunia, dysmenorrhea, 
pelvic pain) and infertility, many factors have been assessed to find its etiology, but its etiology remains unclear. The serum level of vitamin 
D is one of the factors that is suspected to be effective in diagnosis or treatment of endometriosis.
Objectives: The aim of this study was to determine if there is any significant difference between serum levels of vitamin D of women with 
and without endometriosis. The answer to this question may help the diagnosis or treatment of endometriosis.
Patients and Methods: In this cross-sectional analytic study on 145 women (aged 16 - 40 years old) who underwent laparoscopy, we took 
venous blood samples for serum levels of vitamin D before laparoscopy and then divided the samples into two groups based on findings of 
laparoscopy with endometriosis and without endometriosis. The data was analyzed to compare serum levels of vitamin D in two groups.
Results: After laparoscopy, we had 40 cases of endometriosis and 105 cases without endometriosis. Mean serum level of vitamin D was 
19.38 ± 1.65 ng/mL in endometriosis group and 19.96 ± 1.13 ng/mL in the non-endometriosis group with no significant difference (P = 0.68). 
In 83.4% of samples serum level of vitamin D was less than 30 ng/mL.
Conclusions: To find a more precise data about the role of vitamin D in pathogenesis and treatment of endometriosis, clinical trials are 
needed to find if the prescription of vitamin D is effective in treatment of endometriosis.
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1. Background
Endometriosis is a gynecologic disorder, characterized 

by the growth of endometrial gland and struma outside 
the uterine cavity and affects 10% of reproductive aged 
women. Its most prevalent symptoms include dysmenor-
rhea, dyspareunia, pelvic pain, and infertility. Endome-
triosis is diagnosed by visual inspection of pelvis during 
laparoscopy and confirmed by positive histologic results. 
Yet, negative histologic results will not rule out its di-
agnosis (1). As the etiology of endometriosis is not well-
known, more than 100 biomarkers have been investigat-
ed for diagnosis of endometriosis, like CA125, Cytokines, 
Interleukin 6, Interleukin 8, Tumor necrosis factor-alpha, 
vitamin D binding protein (DBP) (2). In some studies the 
level of DBP has been assessed in serum, urine, or perito-
neal fluid and it was found that its polymorphism was 
different in patients with endometriosis than non-endo-
metriosis patients (3-10). In the past few years,  calcium 
and phosphorus homeostasis regulation and the role of 
low vitamin D levels in occurrence of various diseases of 
female and male reproduction system, such as endome-

triosis have been assessed (11-13). In some studies calcium 
and vitamin D oral intake of normal women has been 
identified to be higher than women with endometriosis 
(14, 15) and in some other studies serum levels of vitamin 
D was higher in women with endometriosis (11). In one 
study on rat model, vitamin D was approved to regress 
endometriosis (16).

Recent epidemiologic studies have observed the rela-
tionship between vitamin D serum level and various dis-
eases like cancers, diabetes, cardiovascular, autoimmune 
diseases, pre-eclampsia, preterm birth, and gestational 
diabetes. Low levels of vitamin D is suggested to play a 
role in polycystic ovary syndrome, endometriosis, and 
infertility of men and women and might predict the suc-
cess rate of IVF (11, 12, 17, 18).

2. Objectives
In spite of a few studies that have considered the role of 

vitamin D in endometriosis, its role is not yet clear. For this 
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study, we hypothesized a possible relationship between 
serum levels of vitamin D and presence of endometriosis.

3. Patients and Methods
In this cross-sectional analytic study conducted be-

tween March 2013 and July 2014 in a tertiary university 
hospital, we measured serum levels of 25-hydroxy vita-
min D in women of reproductive age (15 - 40 years old) 
who underwent laparoscopy due to barious indications 
including: infertility, ovarian cyst, suspicion to endome-
triosis (pelvic pain, dysmenorrhea, dysparaunia).

Following ethics committee approval and obtaining in-
form consent from patients, we took 5 mL of patients’ pe-
ripheral blood sample after at least 10 hours fasting, the 
day before laparoscopy. The samples were transported 
immediately to the hospital’s laboratory and quantita-
tive amount of 25-hydroxy vitamin D was measured by 
enzyme-linked immunosorbent assays (ELISA-EUROIM-
MUN-Germany).

After the operation, the samples were classified as endo-
metriosis (E) and non-endometriosis (NE) group accord-
ing to laparoscopic findings. The severity of endometri-
osis was recorded by gynecologic surgeon according to 
revised classification of American society for reproduc-
tive medicine (ASRM).

The exclusion criteria included the following:
1- Patients who received vitamin D in the last six months.
2- Patients suffering from a known systemic disease in-

cluding hypertension, diabetes, coronary, renal, and he-
patic diseases.

3- Patients suffering from a diagnosed malignancy.
4- Menopause women.
5- Patients who received hormonal treatment, includ-

ing oral contraceptive pills, in the last three months.
Vitamin D deficiency is defined as serum level of 25-hy-

droxy vitamin D less than 20 ng/mL. Levels between 21 - 29 
ng/mL is considered a relative insufficiency of vitamin 
D and level higher than 30 ng/mL indicates sufficient 
serum vitamin D. Vitamin D intoxication is considered 
when serum level of 25-hydroxy vitamin D is higher than 
150 ng/mL (20).

The data was analyzed by SPSS 18, using descriptive sta-
tistics: the ks test (one sample Kolmogorov-Smirnov test) 
was used for checking normality of data distribution, 
Levene’s test for equality of variances and independent 
samples t-test for equality of means for comparing quan-
titative normal data between the two groups. We used 
the Mann-Whitney U test for comparing the non-normal 
quantitative data between the two groups.

4. Results
In this study, 40 patients enrolled in endometriosis 

group (E group) and 105 in non-endometriosis group (NE 
group). The patients ranged in age from 16 - 40 years old. 
The mean age in E group was 30.32 years and 33.99 in NE 

group (P = 0.001). In E group, 70% of patients (n = 28) had 
moderate or severe endometriosis (Table 1). Mean num-
ber of parity of patients had significant difference be-
tween two groups (P = 0.001) and patients’ BMI was lower 
in E group (22.60 kg/m2) than NE group (24.88 kg/m2) (P 
= 0.002). Table 2 shows the indication of laparoscopy in 
two groups. The most frequent indication of laparoscopy 
in E group was ovarian cyst (n=16). Mean serum level of 
vitamin D was 19.38 ± 1.65 ng/mL in E group and 19.96 ± 
1.13 ng/mL in NE group with no significant difference (P 
= 0.68). The serum levels of vitamin D ranged from 1 - 63 
ng/mL. Table 3 shows serum levels of vitamin D in two 
groups.

Serum levels of vitamin D was lower than 30 ng/mL (n 
= 121) in 83.4% of samples and lower than 20 ng/mL in 
66.8% (n = 97), which was 72.5% in E group and 64.8% in 
NE group. Table 4 shows the summery of findings in this 
research.

Table 1.  Severity of Endometriosis in Women With 
Endometriosis a

Parameters Values

Minimal 3 (7.5)

Mild 9 (22.5)

Moderate 18 (45)

Severe 10 (25)

Total 40 (100)
a Data are presented as No. (%).

Table 2.  Indications of Laparoscopy in Two Groups a

Infertility Dysmenorrhea Dyspareunia Pelvic 
Pain

Ovarian 
Cyst

E group 
(n = 40)

9 (22.5) 4 (10) 1 (2.5) 10 (25) 16 (40)

NE group 
(n = 105)

16 (15.2) 5 (4.8) 2 (1.9) 42 (40) 40 (38.1)

a  Data are presented as No. (%).

Table 3.  Serum Levels of Vitamin D in E and NE Groups a

Serum Vitamin D, ng/mL E Group NE Group

< 10 2 (5) 11 (10.5)

11 - 20 27 (67.5) 57 (54.3)

21 - 29 4 (10) 20 (19)

≥ 30 7 (17.5) 17 (16.2)

Total 40 (100) 105 (100)

Range 8 - 63 1 - 56
a  Data are presented as No. (%).
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Table 4.  Summary of Findings

Variable Group Number Mean±SE P Value

Parity, No. 0.002 a

E Group 40 0.55 ± 0.13

NE Group 105 1.66 ± 0.19

Total 145 1.36 ± 0.15

Age, y 0.001 b

E Group 40 30.32 ± 0.81

NE Group 105 33.39 ± 0.72

Total 145 32.98 ± 0.59

BMI, kg/m2 0.002 b

E Group 40 22.60 ± 0.50

NE Group 105 24.88 ± 0.41

Total 145 24.25 ± 0.33

Serum vitamin D, ng/mL 0.68 a

E Group 40 19.38 ± 1.65

NE Group 105 19.96 ± 1.13

Total 145 19.80 ± 0.93
a  Based on Mann-Whitney U test.
b  Based on independent t-test.

5. Discussion
The major finding in this study was that the mean level 

of vitamin D was 19.38 in E group and 19.96 in NE group 
(P = 0.68). More than 66% of patients had vitamin D de-
ficiency (< 20 ng/mL) and lower than 30 ng/mL in 83.4%.

Vitamin D, a fat-soluble vitamin is essential for human’s 
health and its main source is food, supplements, and cuta-
neous sun exposure. Vitamin D deficiency is a public health 
concern, even in sunny areas. At least 20 ng/mL serum level 
of 25-hydroxy vitamin D is essential for bone’s health (19).

Prevalence of vitamin D deficiency is high worldwide. In 
a systematic review on 195 studies conducted in 44 coun-
tries and more than 168,000 participants, mean serum 
levels of vitamin D was less than 20 ng/mL in 37.3% of the 
studies (20). Prevalence of vitamin D deficiency was esti-
mated at 42.4% in African-American women (21), 81.4% in 
Turkish pregnant women  (22),79.7% in some areas of Chi-
na in women (23), and 87.3% in Saudi Arabian men (24).

In a study on 1047 high school students in Iran, the mean 
serum level of vitamin D was reported 14.7 ± 9.4 ng/mL (25). 
In another study in Isfahan (Iran) on 1111 adults, the preva-
lence of vitamin D deficiency was estimated at 50.8% (26). In 
another study on university students in Shiraz (Iran), 51.2% 
of female students had low serum level of vitamin D (27). In 
other study on 993 adults in Zahedan (Iran), 85.2% of adults 
had serum vitamin D level less than 20 ng/mL (28).

In our study more than 83.4% of patients had serum lev-
el of vitamin D lower than 30 ng/mL and less than 20 ng/
mL in 72.5% of women with endometriosis and 64.8% of 
women without endometriosis.

Different results have been reported in comparison 
of serum level of vitamin D between women with and 
without endometriosis. But the role of vitamin D in en-
dometriosis is not clear yet. In a prospective study on 
dairy food, calcium, magnesium and vitamin D intake 
in women with and without endometriosis, women 
without endometriosis had higher intake (15). In a study 
on experimentally induced endometriosis in mice, 
treatment with a selective vitamin D receptor agonist 
(Elocalcitol) for three weeks reduced total lesion weight 
up to 70% (29) and also in another rat model, treatment 
with vitamin D induced fibrosis and apoptosis in the 
struma (16). On the contrary, some studies found higher 
serum levels of vitamin D in patients with endometrio-
sis. In one study on 87 women with endometriosis and 
53 controls, mean level of vitamin D was 24.9 ± 14.8 ng/
mL in women with endometriosis and 20.4±11.8 in wom-
en without endometriosis (P = 0.05) (6). In a study com-
paring DBP in the serum and peritoneal fluid of women 
with endometriosis (n = 26) and women without endo-
metriosis (n = 17), no difference was found (7). In 1385 
cases of endometriosis diagnosed by laparoscopy, total 
dairy food consuming were 18% lower than people with-
out endometriosis (13).

There may be an association between vitamin D and 
pathogenesis of endometriosis, but our study did not 
support this. To determine the role of vitamin D in patho-
genesis of endometriosis, it is necessary to compare the 
transcription of vitamin D with placebo in clinical trials.
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