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Abstract

Objective: Osteoporosis (OP) and osteoarthritis (OA) are two musculoskeletal disorders commonly affect older
population. We aim to investigate the possible relationship may be present between OA and OP in the area of lumbar
spine.

Methods: This cross-sectional study was carried out on postmenopausal female patients complaining of chronic low back
pain (LBP) more than three months who were referred to our orthopedic clinic. At first, demographic data were collected.
Bone Mineral Density (BMD) in the lumbar region was calculated and the patients were divided into three categories:
normal, osteopenia and osteoporosis. The severity of OA was divided into five grades (from O to 4) based on Kellgren /
Lawrence (KL) system. Body mass index (BMI) was also calculated. Finally the data entered into computer and statistical
analysis was performed to achieve the desired goals. The correlation between age, BMI, and lumbar T score with grade of
0A was evaluated using spearman test.

Results: The test results showed that grade of OA is significantly correlated with age and BMI. There was a significant
positive correlation between grade of OA and lumbar T score. Lumbar T score had a significant negative correlation with
age and a significant positive correlation with BMIL.

Conclusions: This study showed that the grades of lumbar OA and lumbar T score in postmenopausal women are in
positive significant correlation. In other words, there was a significant and negative correlation between the grade of OA

and OP.
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Introduction

Osteoporosis (OP) is a systemic bone disorder
characterized by a decreased bone density and
microarchitectural weakening leading to subsequent
increase in skeletal fracture [1]. OP is wusually
asymptomatic until the fracture occurs. Fracture risk is
also increased in the patients with osteoarthritis (OA) but
the underlying pathogenesis is different [2]. Initial
hallmark of OA is degeneration of the hyaline cartilage of
the joint, although the degenerative process ultimately
leads to changes in subchondral bone, synovial
membrane, and periarticular soft tissues [3]. In
established cases with OA, muscular weakness, joint
stiffness, associated with advanced age can increase the
fracture risk.

Both OP and OA are usually seen in older population.
Although the age, inflammation, body mass index, and
unfavorable mechanical loading are shred predisposing
factors, these two diseases have their own etiology, bone
mineral density (BMD), microscopic pathology and
disability [4,5]. The relationship between them is elusive
and depending upon the specific region (knee, hip, lumbar
spine, et cetera), definition, classification, and design of
the study (longitudinal or cross sectional), various reports
exist [6-10]. In this study, we aim to find a correlation
between severity of lumbar spondylosis and OP in the
postmenopausal women presenting with chronic low
back pain (LBP).

Methods

In this cross sectional study, after Institutional Review
Board Approval (No: 930561) we studied 104
postmenopausal patients who referred to our orthopedic
clinic suffering chronic LBP from June 2014 to December
2015. After the assignment of the informed consent by the
patient, the proposal questionnaire was completed by the
junior author (MMM). This questionnaire contained
patient’s demographic characteristics, severity of lumbar
spondylosis and osteoporosis according to Kellgren-
Lawrence (KL) and Dual Energy X-ray Absorptiometry
(DXA), respectively. KL classification system is the most
popular grading system for radiologic evaluation of
lumbar spondylosis [11]. KL system use plain lateral
radiography of lumbar spine and classified the
spondylosis into five grades (0-4):

Grade 0: no radiologic characteristics of OA;

Grade 1: Isolated minimal osteophytosis;

Grade 2: definite osteophytosis associated with some
sclerosis of the ventral portion of the endplates;
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Grade 3: Marked osteophytosis and subchondral sclerosis
with mild narrowing of intervertebral space;

Grade 4: Marked osteophytosis, subchondral sclerosis,
and also marked intervertebral space narrowing.

Lumbar OP was assessed by measurement of bone
mineral density (BMD) based on dual energy x-ray
absorptiometry (DXA) [12]. World Health Organization
(WHO) classified OP using BMD of young female (20-30
years old) as the reference value (T-score). Although,
International Society for Clinical Densitometry states that
for clinical purpose in premenopausal female, Z-score
(Comparison with age group rather than peak bone mass)
is better to use [13,14]. WHO uses the following criteria
for diagnosis of osteoporosis: T-score = -1.0 as normal, -
1.0 to -2.5 osteopenia, < -2.5 osteoporosis, and < -2.5
associated with fragility fracture categorized as severe
osteoporosis [12,13].

We also assessed body mass index (BMI) as the weight
(in kilogram) divide by the square of the height (in mete).
This parameter was also classified base on WHO criteria
into four groups: underweight (<18.5), normal (18.5-
24.99), overweight (25-29.99), and obese (>30) [15].

We included those postmenopausal patients who had
been referred to orthopedic clinic due to chronic (>3
months) LBP. Our exclusion criteria were disparity more
than six months between lumbar spine radiography and
densitometry, presence of a significant local or systemic
disease (like malignant tumor, leukemia, autoimmune
disorders, infection, etc), or a previous history of
immunosuppressive drugs (including corticosteroids)
consumption.

Statistical Analysis

Statistical analysis was carried out by Statistical
Package for Social Sciences (SPSS) version 11.5 for
Windows (SPSS Inc., Chicago, IL, USA) while p<0.05 was
considered significant. The distribution of variables was
evaluated using the Kolmogorov-Smirnov test. In case of
normal distribution (p>0.05), One-Way Anova test and in
case of non-normal distribution (p<0.05), Kruscal Wallis
test was used to compare the quantitative variables. If
there is a significant difference in previous tests, we also
used Tukey and Dunnett tests to compare each subgroup
with each other. In order to investigate the relationship
between the variables in case of normal distribution and
in other cases (based on Kolmogorov-Smirnov test), we
used Pearson and Spearman tests, respectively.
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Results

We studies 104 patients in whom the basic and raw
characteristics were summarized in Table 1. Lumbar T
score ranged from -4.6 to 1.5 with a mean value of -

1.9+£1.5. Although statistical tests indicated that age did
not have any significant correlation with the severity of
osteoporosis, the relationship between age and severity of
OA was significant. These relationships were depicted in
Table 2.

Lumbar T score OA grading
No | Age (year) | BMI Normal | Osteopenic OoP 0 I 11 111 1\%
104 61.6+7.0 [30.4+3.9 36 28 4 44 36 16 4
(45-79) | (21-39) | (34.6%) (26.9%) (38.5%) | (3.8%) | (42.3%) | (34.6%) | (15.4%) | (3.8%)
Table 1- Basic Raw characteristics of our evaluated patients
1111‘ de Number Mean Age (SD) Mllxg;um Maximum Age P value
BMD:
-Normal 36 60.4(6.9) 45 69
-Osteopenia 28 61.8(8.1) 48 79 0.351*
-Osteoporosis 40 62.7(6.1) 52 78
0A™:
- Grade 04 4 63.1(1.8) 61 65
- Grade I3.4 44 60.2(7.6) 45 70
- Grade II3.4 36 60.4(5.6) 48 68 0.001"
- Grade III1.2 16 65.6(4.9) 58 78
- Grade IV0.1.2 4 73.5(3.7) 71 79

* Significant difference between subgroups based on Dunnett’s T3 were shown as superscripts

x One-Way Anova Test
A Kruscal Wallis Test

Table 2: The relationship between age and OA or OP in our patients

Table 3 shows the relationship between BMI and
different types of OP and OA. According to this table, BMI
and BMD have no significant relationships with each
other while the difference between BMI and OA was

significant. Intergroup comparison shows that BMI in the
patients with OA grade Il was significantly lower relative
to the patients with OA grade I but relatively similar to
other groups.

BMI Minimum Maximum
Number Mean BMI (SD) P value
BMI BMI
Index
BMD:
-Normal 36 30.9(2.9) 24 37
-Osteopenia 28 31.3(3.9) 24 39 0.066*
-Osteoporosis 40 29.2(4.6) 21 38
0A™:
- Grade 0 4 27.8(4.2) 22 32
- Grade I3 44 31.7(3.6) 24 38
- Grade Il 36 30.2(3.2) 24 39 0.017*
- Grade III" 16 27.6(5.0) 21 37
- Grade IV 4 30.3(2.8) 27 33

* Significant difference between subgroups based on Tukey test were shown as superscripts.

x One-Way Anova Test
A Kruscal Wallis Test

Table 3: The relationship between BMI and OA or OP in our patients.
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The severity of OA in the patients with various BMD
was different significantly. Intergroup comparison
showed that OA severity in osteopenic patients was

osteoporotic BMD (Table 4). Statistical analysis also
shows a significant difference between lumbar T scores
and grading of OA (Table 5).

notably higher than the patients with normal or

O%A Number Mean OA (SD) M‘“(‘)'X“m Max(‘)‘:“m
1-Normal? 36 1.3(0.5) 1 2
2-Osteopenial:3 28 2.3(0.9) 1 4
3-0Osteoporosis? 40 1.7(1.0) 0 3
Total 104 1.7(0.9) 0 4
P value” <0.001

* Significant difference between subgroups based on Dunnett’'s T3 were shown as superscripts (e.g. 2: significant

difference relative to osteopenia) .
A Kruscal Wallis Test

Table 4- The relationship between OA and OP in our patients

OA™ T Number Mean T score (SD) M;I;Ln;::l M’Ia} ):cl:::em
Grade 01.2.4 4 -3.7(0.2) -3.9 -3.5
Grade I3 44 -1.5(1.6) -4.4 1.5
Grade II%3 36 -1.5(1.0) -3.2 0.4
Grade III? 2 4 16 -3.3(1.2) -4.6 -1.2
Grade IVO.3 4 -1.3(0.2) -1.5 -1.1
Total 104 -1.9(1.5) -4.6 1.5
P value® <0.001

* Significant difference between subgroups based on Dunnett’'s T3 were shown as superscripts (e.g. 2: significant

difference relative to Grade II).
A Kruscal Wallis Test

Table 5: The relationship between OA and lumbar T score in our patients.

The Spearman correlation coefficient between age and
lumbar T score showed a negative significant relationship
(p< 0.001, r: -0.341), while grading of OA had a positive
significant relationship with age (p: 0.009, r: 0.255), BMI
(p: 0.014, r: 0.240), and lumbar T score (p: 0.034, r:
0.165). The Spearman correlation coefficient between
BMI and lumbar T score has a positive significant
relationship (p: 0.046, r: 0.196).

Discussion

This study reviewed the relationship between OP and
OA in the region of lumbar spine in the postmenopausal
women who had been referring to our orthopedic clinic
with chronic LBP. Literature including both longitudinal
and cross-sectional studies usually declares a positive
relationship between BMD and OA, although the
underlying mechanism remains vague [16]. Roux and
Richette proposed that anti-resorptive drugs including
bisphosphonates and cathepsin-K inhibitors due to a
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decline in bone turnover may have a role in management
of OA in experimental animal models but it remains to be
proven in human OA [17]. Dequeker and colleagues
proposed that increased skeletal concentration of insulin-
like growth factor (IGF) types I and Il and transforming
growth factor beta (TGF beta) in the patients with
generalized OA may promote biosynthetic activity of
osteoblasts and resistance to OP [18]. It is also suggested
that in advanced OA, the thickened subchondral bone
stress shield the underlying bone from local stresses and
result in OP [19]. Other researchers considered the
possible role of colony forming units-fibroblastic (CFU-F)
in OP versus OA patients in explaining the reverse
relationship observed between the two, but the real
underlying mechanism is still vague [20].

There are several studies evaluated the relationship
between knee OA and hip OP. Most of the studies found a
negative correlation between the two, although some
inconsistencies exist [6-9, 21]. In a study carried on 195
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Korean female with knee OA, GI, Im et al. found that more
severe knee OA is usually associated with more severe OP
of the ipsilateral hip [6]. Sezer, et al. also investigated the
relationship between knee OA and BMD in femur and
lumbar vertebrae in 74 female patients with known OA of
the knee [21]. They found no correlation between BMD
and knee OA but a negative correlation between age and
femur BMD was recognized. This study also confirmed
that BMI has a positively correlation with OA but a
negative correlation with OP. These statements are
consistent with the findings of our study.

Although OP is a generalized disease but most of the
previous studies have evaluated the relationship between
OA in one location with OP in another location [10,22,23].
One of the special features of our study is the comparison
between OA and OP in a same specific location of the
body. Our result has finally confirmed a positive
correlation between lumbar OA and lumbar T score, but
does the subchondral sclerosis or osteophytosis falsely
increase BMD measured by DXA? We used KL
classification for assessment of OA and did not assess the
disc space narrowing, subchondral sclerosis or
osteophytosis, separately. Therefore, we are not able to
answer to this specific question by this research.

The study pertaining to Hart and colleagues is one of
the first studies evaluated the relationship between
lumbar OA and OP [24]. The authors found that all the
patients with OA have significantly less OP at the lumbar
spine. In this study, none of the factors like smoking,
alcohol consumption, exercise and spinal osteophytes had
a confounding effect on the results. Similarly, Ichchou, et
al. in a cross sectional study on 277 postmenopausal
female evaluated the possible relationship between
lumbar spine OA and OP [25]. Their results showed that
the severity of disc space narrowing had a negative
correlation with OP, but osteophytosis had no effect.

Our study had several flaws. Our patients were not a
perfect sample of the whole community and perhaps the
results of this study cannot be generalized to the general
population. On the other hand, our sample size was not
very impressive. In the future, using more comprehensive
methods for classifying osteoarthritis and considering
osteophyte, subchondral sclerosis, and disc space
narrowing separately for their possible effect on BMD
measured by DXA, may lead to more accurate results and
stronger deduction.
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Conclusion

Our results confirmed that in postmenopausal women
with chronic LBP, a positive correlation exist between
severity of OA and lumbar T score. In other words, it can
be suggested that lumbar spondylosis can partially
protect the spine against OP.

Acknowledgment

The authors thank Student Research Committee,
Faculty of Medicine, Mashhad University of Medical
Sciences for financial support. This paper is based on a
medical student’s thesis pertaining to Mir Emad Moafi
Madani.

Conflict of interest

The authors declare that they have no conflict of
interests.

References

1. Geusens PP, van den Bergh JP (2016) Osteoporosis
and osteoarthritis: shared mechanisms and
epidemiology. Curr Opin Rheumatol 28(2): 97-103.

2. Chan MY, Center JR, Eisman JA, Nguyen TV (2014)
Bone mineral density and association of
osteoarthritis with fracture risk. Osteoarthritis
Cartilage 22(9): 1251-1258.

3. Henrotin Y, Pesesse L, Sanchez C (2009)
Subchondral bone in osteoarthritis
physiopathology: state-of-the art and perspectives.
Biomed Mater Eng 19(4-5): 311-316.

4. Bultink IE, Lems WF (2013) Osteoarthritis and
osteoporosis: what is the overlap? Curr Rheumatol
Rep 15(5): 328.

5. Bertoldi I, Frediani B (2013) Osteoarthritis and
osteoporosis: correlations between two clinical
entities. Reumatismo 65(2): 51-54.

6. Im GI, Kwon O], Kim CH (2014) The relationship
between osteoarthritis of the knee and bone
mineral density of proximal femur: a cross-sectional
study from a Korean population in women. Clin
Orthop Surg 6(4): 420-425.

Copyright© Omidi-Kashani F, et al.


https://www.ncbi.nlm.nih.gov/pubmed/26780427
https://www.ncbi.nlm.nih.gov/pubmed/26780427
https://www.ncbi.nlm.nih.gov/pubmed/26780427
https://www.ncbi.nlm.nih.gov/pubmed/25042553
https://www.ncbi.nlm.nih.gov/pubmed/25042553
https://www.ncbi.nlm.nih.gov/pubmed/25042553
https://www.ncbi.nlm.nih.gov/pubmed/25042553
https://www.ncbi.nlm.nih.gov/pubmed/20042798
https://www.ncbi.nlm.nih.gov/pubmed/20042798
https://www.ncbi.nlm.nih.gov/pubmed/20042798
https://www.ncbi.nlm.nih.gov/pubmed/20042798
https://www.ncbi.nlm.nih.gov/pubmed/23508809
https://www.ncbi.nlm.nih.gov/pubmed/23508809
https://www.ncbi.nlm.nih.gov/pubmed/23508809
https://www.ncbi.nlm.nih.gov/pubmed/23877408
https://www.ncbi.nlm.nih.gov/pubmed/23877408
https://www.ncbi.nlm.nih.gov/pubmed/23877408
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4233221/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4233221/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4233221/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4233221/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4233221/

10.

11.

12.

13.

14.

15.

16.

Omidi-Kashani F, et al. Does Lumbar Spondylosis Save the Spine From
Osteoporosis? A Cross Sectional Study on 104 Postmenopausal Women.

Journal of Orthopedics & Bone Disorders

Lingard EA, Mitchell SY, Francis RM, Rawlings D,
Peaston R, et al. (2010) The prevalence of
osteoporosis in patients with severe hip and knee

osteoarthritis awaiting joint arthroplasty. Age
Ageing 39(2): 234-239.

Chang CB, Kim TK, Kang YG, Seong SC, Kang SB
(2014) Prevalence of osteoporosis in female
patients with advanced knee osteoarthritis
undergoing total knee arthroplasty. ] Korean Med
Sci 29(10): 1425-1431.

Horikawa A, Miyakoshi N, Shimada Y, Kodama H
(2014) the Relationship between Osteoporosis and
Osteoarthritis of the Knee: A Report of 2 Cases with
Suspected Osteonecrosis. Case Rep Orthop 2014:
514058.

Wen L, Shin MH, Kang JH, Yim YR, Kim JE, et al.
(2016) The relationships between bone mineral
density and radiographic features of hand or knee
osteoarthritis in older adults: data from the Dong-
gu Study. Rheumatology (Oxford) 55(3): 495-503.

Kellgren ] H, Lawrence | S, editors. 1963. Oxford:
Blackwell Scientific. The epidemiology of chronic
rheumatism: atlas of standard radiographs of
arthritis.

WHO (1994) Assessment of fracture risk and its
application to screening for postmenopausal
osteoporosis. Report of a WHO Study Group. World
Health Organ Tech Rep Ser 843: 1-129.

WHO (2003) Prevention and management of
osteoporosis. World Health Organ Tech Rep Ser
921: 1-164.

Leib ES, Lewiecki EM, Binkley N, Hamdy RC,
International Society for Clinical Densitometry
(2004) Official positions of the International Society
for Clinical Densitometry. ] Clin Densitom 7(1): 1-6.

WHO (1995) Physical status: the wuse and
interpretation of anthropometry. Report of a WHO
Expert Committee. World Health Organ Tech Rep
Ser 854: 1-452.

Hardcastle SA, Dieppe P, Gregson CL, Davey Smith G,
Tobias JH (2015) Osteoarthritis and bone mineral
density: are strong bones bad for joints? Bonekey
Rep 4: 624.

] Ortho Bone Disord 2017, 1(4): 000124.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Roux C, Richette P (2012) Impact of treatments for
osteoporosis on  osteoarthritis  progression.
Osteoporos Int 23(8): S881-883.

Dequeker ], Mohan S, Finkelman RD, Aerssens ],
Baylink D] (1993) Generalized osteoarthritis
associated with increased insulin-like growth factor
types I and II and transforming growth factor beta
in cortical bone from the iliac crest. Possible
mechanism of increased bone density and
protection against osteoporosis. Arthritis Rheum
36(12): 1702-1708.

Buckland-Wright C (2004) Subchondral bone
changes in hand and knee osteoarthritis detected by
radiography. Osteoarthritis Cartilage 12 Suppl A:
S10-9.

Oreffo RO, Bord S, Triffitt JT (1998) Skeletal
progenitor cells and ageing human populations. Clin
Sci (Lond) 94(5): 549-555.

Sezer I, Illeez OG, Tuna SD, Balci N (2010) The
relationship between knee osteoarthritis and
osteoporosis. Eurasian ] Med 42(3): 124-127.

Akamatsu Y, Mitsugi N, Taki N, Takeuchi R, Saito T
(2009) Relationship between low bone mineral
density and varus deformity in postmenopausal

women with Kknee osteoarthritis. ] Rheumatol.
36(3): 592-597.

Zoli A, Lizzio MM, Capuano A, Massafra U, Barini A,
Ferraccioli G (2006) Osteoporosis and bone
metabolism in postmenopausal women with
osteoarthritis of the hand. Menopause 13(3): 462-
466.

Hart D], Mootoosamy I, Doyle DV, Spector TD
(1994) The relationship between osteoarthritis and
osteoporosis in the general population: the
Chingford Study. Ann Rheum Dis 53(3): 158-162.

Ichchou L, Allali F, Rostom S, Bennani L, Hmamouchi
I, et al. (2010) Relationship between spine
osteoarthritis, bone mineral density and bone turn
over markers in post menopausal women. BMC
Womens Health 10: 25.

Copyright© Omidi-Kashani F, et al.


https://www.ncbi.nlm.nih.gov/pubmed/20032523
https://www.ncbi.nlm.nih.gov/pubmed/20032523
https://www.ncbi.nlm.nih.gov/pubmed/20032523
https://www.ncbi.nlm.nih.gov/pubmed/20032523
https://www.ncbi.nlm.nih.gov/pubmed/20032523
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4214945/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4214945/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4214945/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4214945/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4214945/
https://www.hindawi.com/journals/crior/2014/514058/
https://www.hindawi.com/journals/crior/2014/514058/
https://www.hindawi.com/journals/crior/2014/514058/
https://www.hindawi.com/journals/crior/2014/514058/
https://www.hindawi.com/journals/crior/2014/514058/
https://www.ncbi.nlm.nih.gov/pubmed/26467750
https://www.ncbi.nlm.nih.gov/pubmed/26467750
https://www.ncbi.nlm.nih.gov/pubmed/26467750
https://www.ncbi.nlm.nih.gov/pubmed/26467750
https://www.ncbi.nlm.nih.gov/pubmed/26467750
http://www.worldcat.org/title/epidemiology-of-chronic-rheumatism-volume-2-atlas-of-standard-radiographs-of-arthritis/oclc/221179773
http://www.worldcat.org/title/epidemiology-of-chronic-rheumatism-volume-2-atlas-of-standard-radiographs-of-arthritis/oclc/221179773
http://www.worldcat.org/title/epidemiology-of-chronic-rheumatism-volume-2-atlas-of-standard-radiographs-of-arthritis/oclc/221179773
http://www.worldcat.org/title/epidemiology-of-chronic-rheumatism-volume-2-atlas-of-standard-radiographs-of-arthritis/oclc/221179773
https://www.ncbi.nlm.nih.gov/pubmed/7941614
https://www.ncbi.nlm.nih.gov/pubmed/7941614
https://www.ncbi.nlm.nih.gov/pubmed/7941614
https://www.ncbi.nlm.nih.gov/pubmed/7941614
https://www.ncbi.nlm.nih.gov/pubmed/15293701
https://www.ncbi.nlm.nih.gov/pubmed/15293701
https://www.ncbi.nlm.nih.gov/pubmed/15293701
https://www.ncbi.nlm.nih.gov/pubmed/15293701
https://www.ncbi.nlm.nih.gov/pubmed/14742881
https://www.ncbi.nlm.nih.gov/pubmed/14742881
https://www.ncbi.nlm.nih.gov/pubmed/14742881
https://www.ncbi.nlm.nih.gov/pubmed/14742881
https://www.ncbi.nlm.nih.gov/pubmed/8594834
https://www.ncbi.nlm.nih.gov/pubmed/8594834
https://www.ncbi.nlm.nih.gov/pubmed/8594834
https://www.ncbi.nlm.nih.gov/pubmed/8594834
https://www.ncbi.nlm.nih.gov/pubmed/25628884
https://www.ncbi.nlm.nih.gov/pubmed/25628884
https://www.ncbi.nlm.nih.gov/pubmed/25628884
https://www.ncbi.nlm.nih.gov/pubmed/25628884
https://www.ncbi.nlm.nih.gov/pubmed/23179573
https://www.ncbi.nlm.nih.gov/pubmed/23179573
https://www.ncbi.nlm.nih.gov/pubmed/23179573
https://www.ncbi.nlm.nih.gov/pubmed/8250990
https://www.ncbi.nlm.nih.gov/pubmed/8250990
https://www.ncbi.nlm.nih.gov/pubmed/8250990
https://www.ncbi.nlm.nih.gov/pubmed/8250990
https://www.ncbi.nlm.nih.gov/pubmed/8250990
https://www.ncbi.nlm.nih.gov/pubmed/8250990
https://www.ncbi.nlm.nih.gov/pubmed/8250990
https://www.ncbi.nlm.nih.gov/pubmed/8250990
https://www.ncbi.nlm.nih.gov/pubmed/14698636
https://www.ncbi.nlm.nih.gov/pubmed/14698636
https://www.ncbi.nlm.nih.gov/pubmed/14698636
https://www.ncbi.nlm.nih.gov/pubmed/14698636
https://www.ncbi.nlm.nih.gov/pubmed/9682680
https://www.ncbi.nlm.nih.gov/pubmed/9682680
https://www.ncbi.nlm.nih.gov/pubmed/9682680
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4261263/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4261263/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4261263/
https://www.ncbi.nlm.nih.gov/pubmed/19208602
https://www.ncbi.nlm.nih.gov/pubmed/19208602
https://www.ncbi.nlm.nih.gov/pubmed/19208602
https://www.ncbi.nlm.nih.gov/pubmed/19208602
https://www.ncbi.nlm.nih.gov/pubmed/19208602
https://www.ncbi.nlm.nih.gov/pubmed/16735943
https://www.ncbi.nlm.nih.gov/pubmed/16735943
https://www.ncbi.nlm.nih.gov/pubmed/16735943
https://www.ncbi.nlm.nih.gov/pubmed/16735943
https://www.ncbi.nlm.nih.gov/pubmed/16735943
https://www.ncbi.nlm.nih.gov/pubmed/8154931
https://www.ncbi.nlm.nih.gov/pubmed/8154931
https://www.ncbi.nlm.nih.gov/pubmed/8154931
https://www.ncbi.nlm.nih.gov/pubmed/8154931
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2924252/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2924252/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2924252/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2924252/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2924252/

	Abstract
	Keywords
	Introduction
	Methods
	Statistical_Analysis
	Results
	Discussion
	Conclusion
	Acknowledgment
	Conflict_of_interest
	References

