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ABSTRACT

Introduction: Osteoporosis is a major global health problem
and is commonly observed with lumbar stenosis in older
people. It is stated that osteoporosis may cause progressive
spinal deformities and stenosis in elderly patients.

Aim: To audit prevalence of low bone mineral density and
associated factors in patients with lumbar spinal stenosis.

Materials and Methods: Patients with symptomatic lumbar
spinal stenosis were recruited in this cross-sectional study,
who had been referred to Shahid Beheshti hospital in Babol,
Northern Iran, between 2016 and 2017. Lumbar spinal stenosis
was diagnosed based on clinical symptoms and a stenotic lesion
in the lumbar spine confirmed by magnetic resonance imaging.
Low bone mineral density was confirmed based on World Health
Organisation and International Society for Clinical Densitometry
criteria. Demographic and laboratory parameters of the patients
were collected. The data were analysed using SPSS by descriptive,
ANOVA, logistic regression and Pearson correlation tests.

INTRODUCTION

Lumbar spinal stenosis is one of the common musculoskeletal
disorders worldwide, in which the lumbar vertebral canal narrows and
compresses the spinal cord. It often results from spinal degenerative
changes which occur with aging, especially in postmenopausal
females [1,2]. This disorder can be seen on its own, or with a
herniated disc [2,3]. The treatment can be conservative (resting,
brace, analgesics and antispasmodic medication) or surgical.
Surgery is indicated in patients with limping, uncontrollable pain,
neurologic damage and/or myelopathy [4,5].

Several factors can play role in occurrence of lumbar spinal stenosis,
such as age, trauma, diabetes and obesity [6-8]. Low bone mineral
density is another leading factor [9,10]. Osteoporosis is a major
global health problem and is one of the most common bone
metabolic diseases in adults, particularly in the postmenopausal
females [1,11,12]. Osteoporosis and lumbar stenosis are commonly
observed in older people. Osteoporosis may cause progressive
spinal deformities and stenosis in elderly patients, and is usually
considered as a contraindication for spinal surgery [9]. Therefore,
identifying the factors associated with osteoporosis and controlling
them are important, and should help in the prevention of bone
degenerative diseases and their undesirable outcomes.

There are limited studies assessing the factors associated with bone
mass in the patients with lumbar spinal stenosis [13,14]. Hence,
we aimed to investigate the status of bone mineral density and the
related factors in this group of patients.

MATERIALS AND METHODS

This cross-sectional study was conducted on patients with
symptomatic lumbar spinal stenosis who were referred to Shahid
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Results: Overall, 146 patients with lumbar stenosis were
enrolled. Based on bone densitometry of spine and femur,
35 (24%) and 36 (24.7%) of the patients had osteoporosis.
According to femoral densitometry, age (OR=1.311, 95% CI:
1.167-1.473), being a female (OR=3.391, 95% CI: 1.391-8.420)
and being a homemaker (OR=3.675, 95% Cl: 1.476-9.146)
were found as risk factors for osteoporosis. Based on spinal
densitometry, age (OR=1.283, 95% CI: 1.154-1.427) and being
afemale (OR=2.786, 95% CI: 1.106-7.019) were associated with
osteoporosis. Significant correlations were observed between
bone mineral density and red blood cell counts (r=+0.168,
p=0.043) and vitamin D (r=+0.303, p<0.001).

Conclusion: The prevalence of low bone mineral density was
considerable in the patients with lumbar spinal stenosis. Control
of modifiable associated factors by physicians and healthcare
administrators should lead to a better outcome of the disease
in these patients.
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Beheshti Teaching Hospital in Babol, Northern Iran, between
2016 and 2017. The patients with history of diabetes, trauma,
infectious and/or rheumatologic diseases, tumour and/or any
space-occupying lesions of the spinal cord were excluded from
the study.

Plain radiography and Magnetic Resonance Imaging (MRI) of
lumbosacral spine were performed on all the patients. Lumbar
spinal stenosis was diagnosed by a single orthopaedic surgeon
not only based on the clinical symptoms, but also a stenotic lesion
in the lumbar spine confirmed by MRI. The stenotic lesion was
defined as the mid-sagittal diameter being smaller than 12 mm in
the MRI [15]. The clinical symptoms included intermittent limping,
backache into the lower limbs, muscle cramp in the feet with
paraesthesia in the affected foot, the symptoms of shortening the
hamstring muscles, pain and limitation in the mentioned muscles,
improvement of a patient’s pain by a squat or bending the waist,
an increase in the symptoms with walking, and improvement of the
symptoms with sitting.

In order to measure the bone mineral density, dual-energy X-ray
absorptiometry was used on lumbar spine and femoral neck with
a Lunar DPX-MD instrument. The osteoporosis in postmenopausal
females and men aged >50-years-old was based on World Health
Organisation definition which is T-score <-2.5 Standard Deviation (SD)
[16]. Osteopenia was defined as a T-score >-2.5 SD and <-1.0 SD,
and normal bone as a T-score >-1.0 SD. The definition of osteoporosis
in premenopausal females and in men under 50-years-old was based
on International Society for Clinical Densitometry criteria, which is the
presence of fragility fractures and a Z-score <-2 SD [17].

The patients’ information was recorded by a predesigned
checklist, including gender (males/females), age, body mass index,
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occupation  (self-employment/homemaker/employee), residence
(rural/urban), smoking (no/yes), alcohol (no/yes), opioids (no/yes),
use of anticonvulsants (no/yes), pregnancy (no/yes), menopause
(no/yes), and oophorectomy history (no/yes). Laboratory tests
were also collected, including fasting blood sugar, erythrocyte
sedimentation rate, complete blood count, and vitamin D. All of the
patients were informed of the design and aim of the study, and the
written consent was obtained from them. The patients’ information
was kept confidential. This study was approved by the Ethical
Research Committee of Babol University of Medical Sciences (code:
MUBABOL.HRI.REC.1396.25).

STATISTICAL ANALYSIS

The collected data were analysed by SPSS v19 statistical software.
The descriptive analysis was used to determine the frequency,
percentages, mean and SD. For the analysis of quantitative
variables between the groups of bone mineral density, ANOVA
test was used. The Odds Ratio (OR) and 95% Confidence Interval
(Cl) were computed with logistic regression (the group with normal
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Anticonvulsants

No 48 (41.7) 42(36.5) 26(21.7)
Yes 7(23.3) 14 (46.7) 9 (30)
Only females

Menopause

No 12 (46.2) 9(34.6) 5(19.2)
Yes 16 (25.8) 25 (40.3) 21(33.9)
Pregnancy

No 5 (26.3) 10 (52.6) 421.1)
Yes 23 (33.9) 24 (34.8) 22 (31.9)
Oophorectomy

No 23 (33.3) 25 (36.2) 21 (30.5)
Yes 5 (26.3) 9 (47.4) 5 (26.3)

[Table/Fig-1]: Distribution of low bone mineral density based on spine densitometry

by patients’ characteristics.

*Standard deviation; **Body mass index

bone mineral density was served as the reference). The Pearson Variables Femoral bone mineral density measurement
correlation test was used to measure the linear association between Osteopenia | Osteoporosis
. K Males and females Normal (n, %) o o
bone mineral density and laboratory parameters. A value of p<0.05 (n, %) (n, %)
was accepted as significant. Age (years*-old, 55.6046.823 60.0728.813 66,496,281
mean+SD*)
RESULTS BMI** (Kg/m?, meanSD) | 27.117+3.0352 | 25.606+3.2145 | 26.923+3.2395
Gender
. , i
Patients Charac_:terlstlcs and Prevalence of Valo 28 (48.3) 20 (34.5) 10072
L?,W Bone DgnSIty , ) ) Female 25 (28.4) 37 (42) 26 (29.6)
Initially, 203 patients were diagnosed with lumbar canal stenosis, -
and finally 146 were eligible and included in this study, of whom | ©ccuPation
58 (39.7%) were males and 88 (60.3%) were females. The meanage | Seff-employment 32 (49.2) 22 (33.8) 11(6.9)
was 60.01+26.34-years-old, ranging 41-85-years-old. According Homemaker 19 (25.3) 32 (42.7) 24 (32)
to the spinal densitometry, 56 (38.4%) and 35 (24%) patients had Employee 2(33.3) 3(50) 1(16.7)
osteopenia and osteoporosis, and others (37.6%) had normal bone Residence
density. Based on the femoral densitometry, 57 (39%) and 36 (24.7 %) o
patients were osteopenic and osteoporotic, and others (36.3%) had ure 16308 19(365) 17827
normal bone density. [Table/Fig-1,2] shows the distribution of low Urban 37(39.4) 38 (40.4) 19 (20.2)
bone mineral density by patients’ characteristics. Smoking
Variables Spinal bone mineral density measurement No 27 (32.9) 32 (39) 23 (28)
- ; Yes 26 (40.6) 25 (39.1) 13 (20.3)
Males and females Normal (n, %) OsteoEenla Osteopoo rosts
n, %) (n, %) Alcohol
ﬁ‘\%‘;(]{e;;f'd’ 55.75+7.108 | 60.09+8.679 | 66.60+6.103 No 51(36.2) 56 (39.7) 34 (24.1)
BMI** (Kg/m?, mean=SD) | 27.035+3.0760 | 25.620+3.1641 | 26.935+3.2570 Yes 2 (40) 1(20 2(40)
Gender Opioids
Male 27 (46.6) 22 (37.9) 9(15.5) No 44 (35.8) 48 (39) 31 (25.2)
Female 28 (31.8) 34 (38.6) 26 (29.5) Yes 9(39.1) 9(39.1) 5(21.7)
Occupation Anticonvulsants
Self-employment 31(47.7) 24 (36.9) 10 (15.4) No 46 (40) 44 (38.9) 25 (21.7)
Homemaker 22(29.9) 29 (38.7) 24 (32) Yes 7(22.6) 13 (41.9) 11 (35.5)
Employee 2(33.9) 3(50) 1(16.7) Only females
Residence Menopause
Rural 15 (28.8) 22 (42.3) 15 (28.8) No 7 (26.9) 1423) 8(308)
Urb 40 (42.6 34 (36.2 20 (21.3
ran (428) 6.2 @13 Yes 18 (29) 26 (42) 18 (29)
Smoking
Pregnancy
No 26 (31.7) 33 (40.2) 23 (28)
No 6 (31.6) 9 (47.4) 4(21.1)
Yes 29 (45.3) 23 (36.9) 12 (18.8)
Aoohol Yes 19 (27.5) 28 (40.6) 22 (31.9)
No 53 (37.6) 54 (38.3) 34 (24.1) Oophorectomy
Yeos 2 (40) 2 (40) 10 No 20 (29) 27 (39.1) 22 (31.9)
Opioids Yes 5(26.3) 10 (52.6) 4(21.1)
No 44 (35.8) 50 (40.7) 29 (23.6) [Table/Fig-2]: Distribution of low bone mineral density based on femur densitometry
by patients’ characteristics.
Yes 11 (47.8) 6(26.1) 6(26.1) *Standard deviation; **Body mass index
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Variables Associated with Low Bone Density by

Spinal Densitometry

As indicated in [Table/Fig-3], logistic regression model revealed
that there was a positive association between osteopenia and age
(OR=1.073, 95% Cl. 1.020-1.130, p=0.007). Conversely, there
was a negative association between osteopenia and Body Mass
Index (BMI) (OR=0.863, 95% CI: 0.760-0.979, p=0.022). In relation
to osteoporosis, age (OR=1.283, 95% Cl: 1.154-1.427, p<0.001)
and being a female (OR=2.786, 95% CI: 1.106-7.019, p=0.03)
were found as risk factors. [Table/Fig-4] shows the relation between
laboratory parameters and bone mineral density. Also, based on the
Pearson test, Vitamin D was positively correlated with bone mass
(r=+0.287, p<0.001).

Variables Associated with Low Bone Density by
Femoral Densitometry

According to analyses, age (OR=1.076, 95% CI: 1.022-1.133,
p=0.006) and being a homemaker (OR=2.450, 95% Cl: 1.117-
5.373, p=0.025) were positively associated with osteopenia
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[Table/Fig-5]. In contrast, BMI had a negative relation with
osteopenia (OR=0.866, 95% Cl: 0.764-0.981, p=0.024). Regarding
osteoporosis, age (OR=1.311, 95% ClI: 1.167-1.473, p<0.001),
being a female (OR=3.391, 95% CI: 1.391-8.420, p=0.007) and
being a homemaker (OR=3.675, 95% Cl: 1.476-9.146, p=005) were
found as risk factors. Red Blood Cell (RBC), platelet and vitamin D
were the laboratory factors associated with bone mineral density
[Table/Fig-6]. The Pearson test also showed significant correlations
between bone mineral density and RBC counts (r=+0.168, p=0.043)
and vitamin D (r=+0.303, p<0.001).

DISCUSSION

In the present study, we investigated prevalence of low bone
mineral density and the potential associated factors in the patients
with lumbar spinal stenosis. It was found that 24% and 25% of
the patients had osteoporosis based on spinal and femoral
densitometry, respectively. A survey by Lee BH et al.,, on 106
patients with lumbar spinal stenosis indicated a rate of 22.6% for
osteoporosis in the patients, close to our results [14]. A study by

Variables

Spinal bone mineral density measurement

Osteopenia Osteoporosis
Males and females OR*a (95% CI**) p-value ORa (95% ClI) p-value
Age (years-old, mean+SD***) 1.073 (1.020-1.130) 0.007 1.283 (1.154-1.427) <0.001
BMI*** (Kg/m2, mean+SD) 0.863 (0.760-0.979) 0.022 0.990 (0.863-1.134) 0.882
Gender
Male 1 1
Female 1.490 (0.702-3.164) 0.299 2.786 (1.106-7.019) 0.03
Occupation
Self-employment 1 1
Homemaker 1.703 (0.789-3.673) 0.175 1.004 (0.424-2.380) 0.992
Employee 1.938 (0.300-12.532) 0.487 0.781 (0.065-9.340) 0.845
Residence
Rural 1 1
Urban 0.580 (0.260-1.290) 0.181 0.500 (0.204-1.223) 0.129
Smoking
No 1 1
Yes 0.981 (0.133-7.225) 0.985 0.468 (0.195-1.123) 0.089
Alcohol
No 1 1
Yes 0.642 (0.103-3.999) 0.635 0.779 (0.068-8.931) 0.841
Opioids
No 1 1
Yes 0.480 (0.164-1.405) 0.180 0.828 (0.276-2.485) 0.736
Anticonvulsants
No 1 1
Yes 2.286 (0.843-6.197) 0.104 2.374 (0.792-7.109) 0.116
Only females
Menopause
No 1 1
Yes 2.083 (0.716-6.062) 0.175 3.150 (0.921-10.770) 0.062
Pregnancy
No 1 1
Yes 0.522 (0.1565-1.761) 0.290 1.196 (0.284-5.040) 0.808
Oophorectomy
No 1 1
Yes 1.656 (0.483-5.672) 0.420 1.095 (0.277-4.325) 0.897

[Table/Fig-3]: Association between low spinal bone mineral density and patients’ characteristics.

a Reference group is patients with normal bone mineral density.

*Odds ratio; **Confidence interval; ***Standard deviation; ***Body mass index

+Logistic regression test was used to calculate p-value
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[Table/Fig-4]: Association between low spinal bone mineral density and laboratory parameters.

* Standard Deviation

a) White blood cell; b) Red blood cell; c) Haematocrit; d) Mean corpuscular volume; e) Mean corpuscular haemoglobin; f) Platelet; g) Fasting blood sugar; h) Erythrocyte sedimentation rate

Variables (mean=SD") Spinal bone mineral density measurement p-value
Normal Osteopenia Osteoporosis
WBC? (1/uL) 7897.64+2150.84 8328.93+4052.51 7730.86+2805.29 0.63
RBC® (106/1) 4.80+0.59 4.72+0.67 4.47+0.53 0.06
HCT® (%) 39.88+63.95 38.82+4.07 38.64+4.33 0.27
MCVe (fL) 81.81+5.81 80.55+6.63 77.86+11.42 0.06
MCHe (pg) 29.16+3.04 28.37+3.42 28.81+3.25 0.44
PLT" (1/uL) 226090.91+£77405.44 225642.86+78194.26 202771.43+85125.19 0.32
FBSe (g/dL) 111.85+29.63 101.57+20.60 104.71+£16.77 0.07
ESR" (mm/hr) 10.84+11.49 10.54+8.50 10.60£4.71 0.98
Vitamin D 24.45+14.55 22.13+14.11 14.51£12.79 0.004

+ANOVA test was used to calculate p-value.

Variables

Femoral bone mineral density measurement

Osteopenia

Osteoporosis

Males and females

OR*a (95% CI*)

p-value

ORa (95% CI)

p-value

Age (years-old, mean+SD***)

1.076 (1.022-1.133)

0.006

1.311 (1.167-1.473)

<0.001

BMI**** (Kg/m?2, mean+SD)

0.866 (0.764-0.981)

0.024

0.959 (0.834-1.102)

0.551

Gender

Male

1

1

Female

2.072 (0.936-4.457)

0.061

3.391 (1.366-8.420)

0.007

Occupation

Self-employment

1

1

Homemaker

2.450 (1.117-5.373)

0.025

3.675 (1.476-9.146)

0.005

Employee

2.182 (0.336-14.152)

0.413

1.455 (0.120-17.654)

0.769

Residence

Rural

1

1

Urban

0.865 (0.387-1.933)

0.724

0.483 (0.201-1.164)

0.105

Smoking

No

1

1

Yes

0.811 (0.383-1.719)

0.585

0.587 (0.247-1.398)

0.229

Alcohol

No

1

1

Yes

0.455 (0.040-5.174)

0.516

1.500 (0.202-11.166)

0.691

Opioids

No

1

1

Yes

0.917 (0.334-2.518)

0.866

0.789 (0.241-2.581)

0.695

Anticonvulsants

No

1

1

Yes

1.942 (0.709-5.318)

0.197

2.891 (0.996-8.391)

0.051

Only females

Menopause

No

1

1

Yes

0.912 (0.299-2.823)

0.883

0.875 (0.262-2.924)

0.828

Pregnancy

No

1

1

Yes

0.982 (0.300-3.216)

0.977

1.737 (0.426-7.087)

0.438

Oophorectomy

No

1

1

Yes

1.481 (0.438-5.015)

0.526

[Table/Fig-5]: Association between low femoral bone mineral density and patients’ characteristics.
a Reference group is patients with normal bone mineral density.

*Odds ratio; **Confidence interval; **Standard deviation; ***Body mass index

0.727 (0.171-3.093)

0.666

+Logistic regression test was used to calculate p-value

Hosseini SR et al., which was conducted on the elderly general
population (>60-years-old) in our region Babol, showed that 34.5%
of the subjects had osteoporosis which was somewhat higher than

the prevalence of osteoporosis in this study. However, comparison
of these results needs to be conducted with caution because of
the differences in characteristics of the two populations [18]. This
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Variables (meanzSD") Femoral bone mineral density measurement p-value
Normal Osteopenia Osteoporosis

WBC? (1/uL) 7903.58+2493.22 8228.07+3883.56 7874.44+2714.75 0.82
RBC® (106/1) 4.72+0.68 4.80+0.56 4.46+0.56 0.02
HCT® (%) 39.41+4.17 39.57+3.85 38.20+4.33 0.25
MCVe (fL) 81.11+6.21 80.81+6.35 78.61+11.46 0.29
MCHe (pg) 28.83+3.21 28.77+3.36 28.69+3.14 0.98
PLT" (1/uL) 242075.47+81813.30 206894.74+73785.32 209583.33+80704.17 0.04
FBSe (g/dL) 109.53+29.62 108.07+20.03 106.25+20.07 0.37
ESR" (mm/hr) 10.36+11.70 10.72+8.47 11.03+4.51 0.94
Vitamin D 26.40+14.87 21.05+13.37 13.69+12.14 <0.001

[Table/Fig-6]: Association between low femoral bone mineral density and laboratory parameters.

* Standard deviation

a) White blood cell; b) Red blood cell; c) Haematocrit; d) Mean corpuscular volume; e) Mean corpuscular haemoglobin; f) Platelet; g) Fasting blood sugar; h) Erythrocyte sedimentation rate
+ANOVA test was used to calculate p-value.

higher prevalence could result from physical inactivity in the aging
people, which is associated with decreased bone mineral density.
The previous reports stated that physical activity is positively
involved in maintenance of bone mass through mechanical loading
mechanisms [19].

Patients with symptomatic lumbar spinal stenosis experience
back pain and neurogenic intermittent claudication that prevents
them from doing daily activities, increase the risk of falling
and result in progressive disability. Therefore, it is important to
recognise the leading factors in the patients. Controlling and
modifying these factors are helpful in better outcome of the
disease [20,21]. Given the considerable prevalence of osteopenia
and osteoporosis in the patients with lumbar spinal stenosis in
our survey, it is suggested to screen such patients for low bone
mineral density before surgical treatment, because surgery would
be more difficult in them. For example, in laminectomy, screws
would not efficiently hold the bone grafts inserted into the spine in
the osteoporotic patients, and it is necessary to use more screws
to provide spinal stability.

According to the results, age was correlated with increased risk
of both osteopenia and osteoporosis, which was consistent with
previously published data [22]. It was also stated that the prevalence
rate of osteoporotic fracture increases with age, affecting the quality
of life and increasing mortality rate [23].

Body mass index was associated with reduced risk of low
bone mass in this study. There are conflicting results on this
relationship; however, most of the results seem to be in favor
of protective effect of higher BMI on bone mineral density and
fragility fractures. Weight-related mechanical loading on bones
is one of the accepted explanations of this association-that is,
higher BMI induces a greater load [24,25].

This analysis showed no significant correlation between smoking
and bone mineral density. Previous studies stated that smoking
can probably cause significant bone loss and increase in risk
of fracture, particularly in older people [26,27]. Also, smoking
may prolong the healing process of fractures [28]. However, it
is a modifiable risk factor. Nicotine is stated to possibly reduce
the bone formation by osteoblasts and increase the osteoclastic
resorption, through increased in secretion of tumour necrosis
factor-a.. Additionally, it has been noted that smoking may
change the adrenal cortical hormone, leading to increase in bone
resorption [29].

History of alcohol intake was not significantly associated
with bone mineral density in the present study. The previous
studies are mostly in agreement with negative effects of alcohol
consumption on bone mass, especially in those with heavy
intake of alcohol [30,31]. It can be explained by decrease in free
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testosterone and estradiol levels [29]. Testosterone was shown
to stimulate production of osteoblasts and to decrease bone
resorption, influencing positively the bone health [32]. On the
other hand, some results showed that light or moderate level of
alcohol intake can be modestly positive through prolonging the
premenopausal period and elevating the serum-free testosterone
after menopause [33,34].

As mentioned, no significant association was found between
anticonvulsants and bone mass in our survey. A literature review by
Lee RH et al., declared that there is a clinical converse association
between use of anticonvulsant agents and bone mineral density
[35]. It was also mentioned that anticonvulsant medications can
increase the risk of fracture up to 2.4 times [35].

No associations existed between opioid use and bone mineral
density in this research. Literature showed that use of opioid may lead
to Opioid-Induced Androgen Deficiency (OPIAD). In this syndrome,
gonadotropin releasing hormone is inhibited and consequently
production of gender hormones, specifically testosterone, will
decrease [36]. Therefore, it can be said that long-term use of opioid
may result in osteoporosis.

As demonstrated above, females were at more risk of low bone
mineral density compared with men. But, menopause was not
found to be associated with osteoporosis among females. The
evidence previously revealed the important role of estrogen in bone
health in females. Thus, postmenopausal females who naturally
experience estrogen deficiency tend to have low bone mass and
fracture more than the premenopausal females [37,38]. Besides,
as mentioned above, testosterone has a positive effect on bone
health, therefore, being at higher risk of low bone mineral density is
expected in females than in men.

Vitamin D had a significant positive correlation with bone
mass in our survey, which was in harmony with previous
reports [39,40]. Vitamin D has receptors in the small intestine
contributing in absorption of intestinal calcium and phosphate
[41]. Also, low level of 25-hydroxy vitamin D can cause secondary
hyperparathyroidism and increase in bone turnover [42]. Hence,
hypovitaminosis D can be an important risk factor for low bone
mineral density.

We assessed the association between CBC parameters and bone
mass in this study and witnessed significant relations between
RBC and platelet counts and low bone mineral density. A study
reported that white blood cells, RBC and platelet counts were
positively correlated with T-scores [43]. Another research showed
a relation between low bone mineral density and anaemia [44].
On the other hand, a recent survey found conflict correlations
between mean platelet volume and bone mineral density [45]. It
was expressed that osteoblastic cells are probably responsible
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for regulating haematopoietic stem cells [43]. More studies need
to be done to explain the linkage between bone metabolism and
haematopoiesis.

Oophorectomy was not significantly associated with bone mass
in our survey. A study showed that rate of bone loss was slower
in females retained ovaries compared with those who underwent
oophorectomy [46]. This can be explained by the fact that females
with oophorectomy are deprived of estrogen.

In the present study, no significant association was found between
pregnancy and low bone mineral density. During pregnancy and
lactation, calcium demand and bone resorption increases which
can develop osteoporosis in females. However, pregnancy-related
osteoporosis is stated to be a very rare condition [47,48]. Limited
data is available on the relation between pregnancy and low bone
mineral density and more studies are needed to clarify it.

LIMITATION

A limitation of our study was that no control group of subjects
without lumbar canal stenosis was used to assess the
association between lumbar stenosis and bone mineral density.
So, it is suggested to perform a case-control study on this topic
in the future.

CONCLUSION

According to the results of this audit, the prevalence of low
bone mineral density was considerable in patients with lumbar
spinal stenosis. Also, being a female, higher age, lower body
mass index and being a homemaker were found as risk factors
for low bone mineral density. There were also associations
between bone mass and red blood cell and platelet counts
and vitamin D. Early screening of the patients with lumbar
stenosis for osteoporosis and control of the modifiable factors
(e.g., hypovitaminosis D) can help in the prevention of spinal
complications, improvement of patients’ physical activity, and
surgical treatment outcome.
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