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Study Design: Retrospective case series.

Purpose: To calculate the prevalence of L5-S1 intervertebral disc degeneration (IDD) by evaluating gynecological disease findings,
obtained by pelvic magnetic resonance imaging (MRI), and reveal the risk factors for IDD by analyzing its relationship with age, sacral
structure, body mass index (BMI), number of deliveries, and intrapelvic space-occupying lesions.

Overview of Literature: Age, obesity, height, smoking history, occupation, and lumbosacral structure are reportedly the main factors
of lumbar IDD. However, in women, the relationship of IDD with obstetric and gynecological history is unclear.

Methods: The presence of L5-S1 IDD was evaluated on sagittal T2-weighted pelvic MRI during gynecological evaluations in 660
Japanese women. We measured the sacral table angle (STA), sacral kyphosis angle (SKA), and intrapelvic space-occupying lesion
size. Age, height, weight, BMI, number of deliveries, lumbosacral structure, size of space-occupying lesions, and presence of uterine
leiomyoma based on medical records were compared between the IDD-positive and IDD-negative groups.

Results: Lumbosacral IDD was observed in 405 cases (61.4%), and its prevalence increased with age. Differences in age, height,
weight, BMI, and number of deliveries between the IDD-positive and -negative groups were significant, but differences in STA, SKA,
and presence of uterine leiomyoma and space-occupying lesion size were not. Logistic regression analysis indicated that age, BMI,
and STA were risk factors for lumbosacral IDD.

Conclusions: Age is the biggest risk factor for lumbosacral IDD in Japanese women, with BMI and STA also contributing to its de-
velopment. However, SKA and obstetric and gynecological history were not significantly involved.
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Introduction

Lumbar intervertebral disc degeneration (IDD) is often
incidentally detected on pelvic magnetic resonance imag-
ing (MRI). The prevalence of IDD is reported to be high
among the population. In such cases, a greater degree
of degeneration than that expected at a particular age is

commonly observed. However, the frequency of IDD dif-
fers among the studies [1-3].

The primary cause of IDD is considered to be a lack
of nutrition to disc cells [4]. In addition, environmental
factors such as smoking, obesity, and lack of exercise can
decrease blood flow to the lumbar artery and promote the
development of IDD [5,6]. Many studies have used MRI
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to analyze the prevalence of IDD, and its main causes have
been well researched. In addition, histological findings
from surgical specimens have been used to show that in-
creased body mass index (BMI) is a risk factor for IDD [7,8].

A relationship between IDD and pregnancy has been
reported in women [9]; however, in another report, IDD
is found to be an age-related change unrelated to preg-
nancy [3]. The rapid increase in uterine volume that oc-
curs during pregnancy is believed to induce stress on the
pelvis and lumbar vertebrae. However, we were unable
to identify reports that examined the effect of intrapelvic
space-occupying lesions or gynecological history on the
lumbar vertebrae.

Previous studies have indicated a relationship between
IDD and lumbosacropelvic structure [10,11]. The degree
of intervertebral disc degeneration increased in parallel
with a decrease in the sacral kyphosis angle and with the
increase in the sacral table angle [10].

In the present study, we aimed to determine the risk
factors for IDD in Japanese women, while focusing on
lumbosacral structures, number of deliveries, and intra-
pelvic space-occupying lesions.

Materials and Methods

1. Patient population

The ethics committee of the Yokohama City University
Hospital approved the study plan. Magnetic resonance
(MR) images of patients with gynecological disease from
2011 to 2012 were retrospectively evaluated. Excluded
were the cases where the BMI could not be estimated due
to missing height or weight data and those in which the
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lumbosacral discs were outside the image range; and thus,
660 subjects (mean age, 48.2+15.6 years; range, 10-92
years) were eventually included in the present study.

Height and weight data were obtained from medical
records, and the data obtained on the day closest to the
MRI evaluation day were recorded. BMI was calculated
as weight/height’ (kg/m®). Similarly, the value for the
number of deliveries was obtained from medical records
at the time of the MRI evaluation.

2. MRI of the pelvis

The MRI examinations were performed using an 1.5-Tesla
MRI device (Symphony, Siemens, Germany; or Intera,
Philips, Netherlands). The sagittal T2-weighted images
(repetition time, 3500-4000 ms; echo time, 92-100 ms;
slice thickness, 6 mm; and interslice gap, 8 mm) obtained
were evaluated.

The presence and degree of intervertebral disc degen-
eration was assessed on sagittal T2-weighted MR images
passing through the midsagittal line. All measurements
were performed using PACS (Synapse, Fujifilm Medical
Systems, Tokyo, Japan). In addition, we used the modified
Pfirrmann classification (grades 1-5) to assess the degree
of IDD on T2-weighted images [12-14]. Discs with grades
1-2 were considered to be normal, whereas discs with
grades 3-5 were considered to be degenerated (Fig. 1).
IDD was evaluated by two experienced radiologists who
were blinded to all clinical data. The inter-rater reliability
between the radiologists was nearly perfect (k, 0.98). Any
discrepancies noted were resolved by agreement between
the two radiologists after reviewing the findings.

The lumbosacral parameters were also analyzed by us-

Fig. 1. Magnetic resonance imaging (T2-weighted sagittal images) of the L5—S1 intervertebral disc. (A) Grade 2, classified as a
normal disc. (B) Grade 3, classified as degenerated disc.
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ing the same image. To minimize random errors, each
measurement was repeated twice, and the average value
was recorded. The sacral table angle (STA), described by
Osterman and Osterman [15], is the angle formed by the
upper and posterior surfaces of the sacral endplate. The
sacral kyphosis angle (SKA), described by Ergun et al.
[10], is the angle formed by the line connecting the mid-
points of the upper and lower endplates of S1 and the line
connecting the midpoints of the upper endplate of S2 and
the lower endplate of S4 (Fig. 2) [10].

Similarly, space-occupying lesions in the pelvis, in-
cluding uterine leiomyoma and ovarian masses, were
measured using sagittal T2-weighted images. The long
axis was the longest diameter of the uterus, including the
uterine leiomyoma; and the short axis was the diameter
located orthogonally to the long diameter. Multiplica-
tion of the long axis with the short axis yielded the value
for the volume of the space-occupying lesion, and was
defined as the pelvic mass index (PMI) (Fig 3). In cases
where the long axis of ovarian lesions was longer than the
long axis of the uterus, the ovarian lesion value was used
for estimating the PMI. Cases that could not be measured
due to hysterectomy were treated as missing values.

3. Statistical analysis
All statistical analyses were performed using SPSS ver.

21.0 for Windows (SPSS Inc., Chicago, IL, USA). The
cases were divided into the following five groups by age:

Fig. 2. Measurement of the sacral structure. (A) Sacral table angle
(STA) is the angle formed by the upper and posterior surfaces of the
sacral endplate. (B) Sacral kyphosis angle (SKA) is the angle formed
by the line connecting the midpoints of the upper and lower endplates
of S1 and the line connecting the midpoints of the upper endplate of
S2 and the lower endplate of S4.

<30 years, 30-39 years, 40-49 years, 50-59 years, and
260 years. Comparisons between the age groups for IDD
prevalence and other variables were performed using the
Pearson chi-square test or analysis of variance (ANOVA;
the Kruskal-Wallis test). For all cases, correlations be-
tween variables were analyzed using Pearson’s correlation
coefficient.

The variables were compared between the IDD-positive
group and the IDD-negative groups for all cases, as well
as after dividing the subjects into age groups, and were
conducted using Student’s t-test, Welch’s t-test, Pearson’s
chi-square test, and the Mann-Whitney U-test, as ap-
propriate. A p-value of <0.05 was considered statistically
significant.

Subsequently, logistic regression models were used to
compare descriptive data according to the presence or
absence of IDD. Variables with a p-value of <0.25 in the
univariate analysis were used as input variables for multi-
ple logistic regression analysis. To avoid multicollinearity
of descriptive data, the weight, height, and delivery data
were not used in the models.

Results

IDD was observed in 405 of the 660 cases (61.4%). The

Fig. 3. Measurement of the intrapelvic space-occupying lesion. The
longest diameter including the uterine leiomyoma was measured as
the long axis and the diameter located orthogonally to that was mea-
sured as the short axis. The value obtained on multiplication of the
long axis with the short axis was used as the volume of the space-
occupying lesion, and was defined as the pelvic mass index.
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prevalence of IDD increased with age; and the difference
was found to be statistically significant (p<0.001) (Table 1,
Fig. 4). Subjects aged >60 years exhibited an IDD preva-
lence of 92.2%.

Although no significant differences were noted in SKA
and STA between the age groups, significant differences
were observed in certain other variables. In particular,
age and the number of deliveries exhibited a weak posi-
tive correlation (r=0.487), whereas age and height dis-
played a weak negative correlation (r=-0.412) (Table 2).

After dividing all cases into IDD-positive and IDD-
negative groups, significant differences were observed
for age, height, weight, BMI, and number of deliveries,
but not for STA, SKA, presence of uterine leiomyoma, or
PMI (p<0.001) (Table 3). In order to exclude the factor of
age, similar comparisons were performed within each age
group. We noted significant differences in the age and the
number of deliveries in subjects aged <30 years; in height
and weight in subjects aged 30-39 years; in weight and
BMI in subjects aged 40-49 years; and in age in subjects
aged 260 years.

Logistic regression was used to calculate the odds ratio
and 95% confidence interval, after simultaneously con-
trolling for potential confounders in all the included
cases. The results indicated that age (odds ratio, 1.095;
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Fig. 4. Prevalence of L5-S1 intervertebral disc degeneration according
to the age groups.
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p<0.001), BMI (odds ratio, 1.056; p=0.023), and STA
(odds ratio, 1.034; p=0.034) were significant risk factors
for IDD, but the odds ratios were all low (Table 4).

Discussion

IDD is reportedly caused by a variety of factors [16].
Powell et al. [3] reported that the prevalence of IDD
among women increased linearly with age, reaching a
value of 50% among women in their 30s and 90% among
women in their 70s [3]. In the present study, we noted
similar rates of IDD prevalence: 41.3% in subjects aged
30-39 years; and 92.2% in subjects aged 260 years. Only
a few studies that quantitatively evaluated the effect of ag-
ing on IDD have been published, although certain studies
have indicated the annual progression of degeneration
[17,18]. Using radiography, Hassett et al. [19] demon-
strated the occurrence of degeneration as narrowing of
the disc space; and they reported an odds ratio of 1.2-1.7
for a comparison between subjects aged <50 years and
>50 years. In the present study, regression analysis indi-
cated an odds ratio of 1.095 (p<0.001) for age. Although
the odds ratio is fairly low, it is the highest among the fac-
tors assessed, and can thus be considered as a valid result
in comparison with those of the previous studies.

The association between lumbar IDD and BMI has
been indicated by assessing images [7,20,21] and the re-
sults of the histological evaluation of surgical specimens
[8] in subjects with a variety of characteristics, including
age, race, and body weight. In the present study, we also
noted a significant difference in BMI between IDD-posi-
tive and IDD-negative cases. Moreover, regression analy-
sis indicated an odds ratio of 1.056 (p=0.023) for BMI,
thus confirming the BMI as a significant risk factor for
IDD. Furthermore, analyses of the different age groups
showed significant differences for BMI and weight in
subjects aged 40-49 years, thereby suggesting that BMI
was a considerable risk factor for middle-aged women.

The lumbosacral structure is also a major factor in IDD
[10,11]. The present study did not identify a correlation
between STA and SKA or between these factors and age,
number of deliveries, or any other variable. This indicates
that STA and SKA are congenital characteristics that are
not influenced by the environment. However, Ergun et
al. has reported a large STA value and small SKA value
to be anatomical factors that may cause IDD [10]. These
findings contrast with those of the present study, wherein
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Table 1. Descriptive statics for all included cases according to the age group

4049
(n=212)

Age group (yr)

Disc degeneration

Positive (%) 14 (18.2) 43 (41.3) 120 (56.6)

Negative (%) 63(81.8) 61(58.7) 92 (43.4)
Height (cm)

Mean 159.0 159.8 158.4

SD 5.5 5.5 5.7
Weight (kg)

Mean 52.4 54.8 57.1

SD 9.0 8.2 12.4
BMI (kg/m?)

Mean 20.7 215 228

SD 35 3.0 5.3
STA(°)

Mean 1011 101.4 100.7

SD 6.2 75 55
SKA (°)

Mean 164.1 163.1 163.7

SD 10.9 10.9 155
uL

Present (%) 8(10.4) 47 (45.2) 133 (62.7)

Absent (%) 69 (89.6) 57 (54.8) 79(37.3)
PMI

Mean 4319.7 6186.2 7632.1

SD 3982.1 4093.7 4849.6
Delivery

Mean 0.13 0.53 0.89

Range 0-2 0-4 0-4

All cases
(n=660)
<0.001°
87 (76.3) 141(92.2) 405 (61.4)
27(23.7) 12(7.8) 255 (38.6)
<0.001"
157.3 152.7 157.2
5.4 5.7 6.2
0.001”
55.5 53.2 55.0
13.9 12.7 11.9
0.001”
223 228 22.3
5.1 5.4 49
0.751"
101.3 100.4 100.9
6.0 55 6.0
0.286"
161.0 163.3 163.1
12.0 11.2 12.8
<0.001°
56 (49.1) 43(28.1) 287
58 (50.9) 110(71.9) 373
<0.001”
6268.2 5205.5 62845
4716.2 70305 5300.4
<0.001"
1.36 1.83 1.04
0-4 0-6 0-6

SD, standard deviation; BMI, body mass index; STA, sacral table angle; SKA, sacral kyphosis angle; UL, uterine leiomyoma; PMI, pelvic mass index.
“Calculated using the Pearson chi-square test; "Analysis of variance results were confirmed by using the Kruskal-Wallis test.

even a small SKA value does not show any association
with IDD at L5-S1. Moreover, no significant difference
in the average STA was observed between the group with
degeneration and the group without, although regression
analysis yielded an odds ratio of 1.034 (p=0.034). This in-
dicates that STA can be a significant predictive variable of
IDD (with a mean+SD of 100.9+6.0), but its influence in
causing IDD is believed to be small.

Low back pain (LBP) during pregnancy is a very com-
mon symptom, and considerable research has been
performed on its prevalence and main causes [22-24].

According to Kovacs et al. [23], a history of LBP (related
or unrelated to previous pregnancy or postpartum), LBP
surgery, and anxiety were the factors strongly associ-
ated with pregnancy-related LBP. Moreover, Gruber et
al. [25] verified the presence of pregnancy-associated
plasma protein-A in intervertebral discs, proposing it to
be involved in IDD. In addition, as childbirth is involved
in IDD, a history of delivery is believed to be associated
with a higher prevalence of LBP in middle-aged women
[26]. Imaging examinations during pregnancy occasion-
ally indicate the presence of disc bulging and herniation.
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Table 2. Pearson’s correlation coefficient
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Height

Age

Correlation coefficient 1 -0.412** -0.028
p-value 0.000 0.466
Height

Correlation coefficient -0.412** 1 0.222**
p-value 0.000 0.000
Weight

Correlation coefficient -0.028 0.222** 1
p-value 0.466 0.000
BMI

Correlation coefficient 0.117** -0.141** 0.931**
p-value 0.003 0.000 0.000
STA

Correlation coefficient -0.035 0.104** -0.064
p-value 0.376 0.008 0.099
SKA

Correlation coefficient -0.009 -0.087* -0.008
p-value 0.818 0.026 0.828
PMI

Correlation coefficient -0.025 0.088* 0.164**
p-value 0.536 0.030 0.000
Delivery

Correlation coefficient 0.487** -0.205** -0.005
p-value 0.000 0.000 0.905

PMI Delivery
0.117** -0.035 -0.009 -0.025 0.487**
0.003 0.376 00.818 0.536 0.000
-0.141** 0.104** -0.087* 0.088* -0.205**
0.000 0.008 0.026 0.030 0.000
0.931%** -0.064 -0.008 0.164** -0.005
0.000 0.099 0.828 00.000 0.905
1 -0.104** 0.025 0.130** 0.066
0.007 0.524 0.001 0.100
-0.104** 1 -0.051 0.068 -0.024
0.007 0.190 0.091 0.547
0.025 -0.051 1 -0.075 0.012
0.524 0.190 0.061 0.769
0.130** 0.068 -0.075 1 -0.110**
0.001 0.091 0.061 0.007
0.066 -0.024 0.012 -0.110** 1
0.100 0.547 0.769 0.007

BMI, body mass index; STA, sacral table angle; SKA, sacral kyphosis angle; PMI, pelvic mass index.
*Correlation is significant at a p-value of 0.05; **Correlation is significant at a p-value of 0.01.

Although a relationship between LBP and IDD has been
suggested [27], it is difficult to establish that pregnancy
and delivery can ultimately result in IDD.

The results of the present study, similar to past re-
search, indicated a strong correlation between IDD and
age, but also between age and the number of deliveries.
Therefore, we excluded the factor of age in order to assess
only the relationship between the number of deliveries
and IDD. We noted a significant difference in the average
number of deliveries in subjects aged <30 years. However,
a significant age difference was noted among this group,
indicating that this effect may be caused by the age differ-
ence in the present population. However, in other groups
without significant differences in age, we did not observe
significant difference in the number of deliveries. There-

fore, pregnancy is not believed to be a risk factor for IDD.

During pregnancy, an increase in the uterus size is
accompanied by increased mobility of the pelvic joint,
which is considered to be a factor in pelvic pain [28].
Moreover, stretching of the abdominal wall and changes
in posture are believed to cause LBP [29]. In pregnant
women, if the uterus can apply a mechanical stress on
the pelvis, it appears reasonable that a similar amount of
stress could be exerted by a uterine leiomyoma, which
is a representative intrapelvic space-occupying lesion.
However, the current results did not show any significant
differences between subjects with IDD and those without
IDD in terms of the size of intrapelvic space-occupying
lesions or the presence of uterine leiomyoma, indicating
that these factors did not influence IDD. Although uter-
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Table 3. Comparison of the disc degeneration-positive and -negative groups

Variable Positive (n=405) Negative (n=255) p-value
All cases
Age (yr) 54.21+14.66 38.73+12.08 <0.001”
Height (cm) 156.6+6.5 158.345.5 <0.001?
Weight (kg) 55.8+12.2 53.7+9.5 <0.001?
BMI (kg/m?) 228453 21.5£3.9 <0.001?
STA(°) 101.1+6.4 100.5+5.4 0211
SKA () 163.0+11.2 163.3+15.0 07217
uL 0.203"
Present (%) 184 (27.9) 103 (15.6)
Absent (%) 221 (33.5) 152 (23.0)
PMI (mm?) 6482.9+5543.6 5960.5+4871.5 0.235”
Delivery (range) 1.27 (0-6) 0.68 (0-4) <0.001"
Age <30 group (yr)
Number 14 63
Age (yr) 25.86+3.33 22.84+4 81 0.029”
Height (cm) 159.1+4.6 159.045.7 0915
Weight (kg) 54.147.0 52.0:9.4 0.43"
BMI (kg/m?) 214429 20.6+3.7 0.4347
STA(°) 102.6+9.1 100.745.5 0.475"
SKA () 159.3+10.7 165.2+10.7 0.0677
uL 0.597"
Present (%) 2(2.6) 6(7.8)
Absent (%) 12(15.6) 57 (74.0)
PMI (mm’) 6489.1+6557.4 3860.8+3101.0 0.221”
Delivery (range) 0.46 (0-2) 0.05(0-1) 0.003¢
Age 30-39 group (yr)
Number 43 61
Age (y) 36.14+2 68 35.23+2.91 0.107%
Height (cm) 161.3+5.4 158.745.4 0.018”
Weight (kg) 56.8+8.4 53377 0.029°
BMI (kg/m’) 21.9+3.1 21.2+3.0 0.2617
STA(°) 101.3+8.6 101.5+6.7 0.929”
SKA (°) 163.5+11.6 162.8+10.4 0.7417
uL 0.863"
Present (%) 19(18.3) 28(26.9)
Absent (%) 24(23.1) 33(31.7)
PMI (mm?) 6722.0+4620.3 5813.9+3679.6 0.277°
Delivery (range) 0.54 (0-2) 0.52 (0-4) 0.370"

(Continued to the next page)
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Table 3. Continued

Variable Positive (n=405) Negative (n=255) p-value
Age 40-49 group (yr)
Number 120 92
Age (yr) 44.70£2.99 44.05+2.74 0.108”
Height (cm) 158.545.7 158.3345.8 0.795"
Weight (kg) 59.4+13.9 54.1+9.3 0.001”
BMI (kg/m’) 23.745.9 21.6+4.2 0.005”
STA(°) 101.246.1 99.9+4.6 0.079"
SKA (°) 163.5+10.7 164.0+20.2 0.822°
uL 0.176"
Present (%) 80(37.7) 53(25.0)
Absent (%) 40(18.9) 39(18.4)
PMI (mm?) 8123.4+55131.7 6954.4+4369.6 0.087”
Delivery (range) 0.90 (0-4) 0.88 (0-3) 0.910"
Age 50-59 group (yr)
Number 87 27
Age (yr) 53.59+3.01 53.81+2.76 0.726”
Height (cm) 157.345.7 157.2+4.2 0.916”
Weight (kg) 55.7+14.7 54.7+11.4 0.749”
BMI (kg/m?) 224454 22.1£4.0 0.734°
STA(°) 101.66.2 100.2+5.3 0.285”
SKA (°) 161.3:11.6 160.1£13.5 0.649”
UL 0.908"
Present (%) 43(37.7) 13(11.4)
Absent (%) 44 (38.6) 14(12.3)
PMI (mm?) 6318.9+4718.7 6098.7+4797.4 0.838”
Delivery (range) 1.36 (0-4) 1.36 (0-4) 0.997¢
Age >60 group (yr)
Number 141 12
Age (yr) 71.01£7.80 65.25+5.93 0.014?
Height (cm) 152.6+5.9 153.9+3.0 0.428"
Weight (kg) 52.8+12.6 58.4+13.3 0.140”
BMI (kg/m?) 22.745.4 24.645.1 0.241°
STA(°) 100.4+5.6 100.14.2 0.832°
SKA (°) 163.7+11.3 158.6+8.5 0.128”
uL
Present (%) 40(26.1) 3(2.0) 0.803"
Absent (%) 101 (66.0) 9(5.9)
PMI (mm?) 4918.3+6238.1 8738.5+13508.0 0.099”
Delivery (range) 1.85 (0-6) 1.64 (0-3) 0.563

BMI, body mass index; STA, sacral table angle; SKA, sacral kyphosis angle; UL, uterine leiomyoma; PMI, pelvic mass index.
“Calculated using the Student's ¢-test; "Calculated using the Welch test;  Calculated using the Pearson chi-square test; “Calculated using the
Mann-Whitney test.
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Table 4. Results of logistic regression analysis of the risk factors for
IDD (all included cases)

Variable Odds ratio (95% ClI) p-value
Age 1.095 (1.076-1.114) <0.001
BMI 1.056 (1.007—1.106) 0.023
STA 1.034 (1.003-1.067) 0.034
uL 1.034 (0.708-1.573) 0.793
PMI 1.000 (1.000-1.000) 0.592
Constant —-8.371 <0.001

IDD, intervertebral disc degeneration; Cl, confidence interval; BMI,
body mass index; STA, sacral table angle; UL, uterine leiomyoma; PMI,
pelvic mass index.

ine leiomyomas may be present for a long period or may
be of considerable size, they are believed to have only
minimal influence on the intervertebral discs. In women,
a decrease in the estrogen levels due to aging is believed
to be involved in degeneration of the musculoskeletal
system, and estrogen supplementation is believed to pre-
vent IDD [30]. The maintenance of estrogen secretion as
a means to prevent IDD has been suggested based on the
fact that a mass with similar size to that of a uterine leio-
myoma may persist.

The present study has certain limitations. One limita-
tion is the retrospective design, where the height and
weight data obtained did not always match the timing of
the imaging exam. Most of the data was acquired at the
time of first consultation. However, the effect of weight
and height to IDD is a long-term one, and therefore the
time-lag between the data acquisition and MRI exam may
not influence the results. Current study lacked informa-
tion on the symptoms related to LBP, which would have
facilitated the analysis of the relationship between IDD
and these symptoms. It should also be mentioned that the
evaluated MRI images included only T2-weighted sagittal
images, which limited the discs available for evaluation
to the L5-S1 portion. Examination of other discs and
measurement of spinopelvic sagittal parameters including
sacral slope and pelvic tilt on lateral standing X-ray could
have produced additional findings.

Conclusions

As noted in prior studies, the current findings indicate
that aging is the primary cause of IDD in Japanese wom-

en. We also noted that BMI is involved in the develop-
ment of IDD. With regard to the sacral structural indices,
no effect of SKA was noted, and the influence of STA was
found to be minimal. The present study is the first to in-
dicate that the gynecological background, in terms of the
number of deliveries, size of intrapelvic lesions, and pres-
ence of uterine leiomyoma, does not influence the occur-
rence of IDD.
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