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INSIGHTS

INDEX IN
OSTEOPOROSIS

POSTMENOPAUSAL WOMEN

Background: People with a high body mass index (BMI), are
somewhat protected against osteoporosis. Osteoporosis is a complex
condition that primarily affects postmenopausal women and causes
substantial morbidities and fatalities. Bone mineral density (BMD)
evaluates just one of the many factors that affect bone. (TBS) is the
trabecular bone score derives from DEXA scan images. It has been
noted that there is a positive connection between BMD and a high body

mass index (BMI).

Objective: This study aims to clarify for present any link between T-
score, TBS, BMD, and BMI in postmenopausal women who had suffers

from osteoporosis.

Methods: 566 postmenopausal women were chosen from the
Alzahraa center of the Ibn-Albitar Private Hospital in Basrah, Iraq, for
this study. Dual X-ray absorptiometry (DEXA) was used to measure the
BMD of the L1-L4 vertebrae, and the TBS iNsight program was used to
calculate the trabecular bone score from the same area of the

participants' spine.

Results: In patients with osteoporosis and low bone density, there
was a statistically significant negative connection between TBS and
BMI. BMI and TBS did not substantially correlate in patients with
among participating
there was a noteworthy positive

normal T-scores (P > 0.01). Additionally,
individuals with osteoporosis,
correlation between high BMI and TBS-T-score.

Conclusions: Higher BMI was linked to a lower TBS in patients
with an aberrant T-score, despite the fact that it had a preventive effect
against osteoporosis. However, among patients with normal T-scores,

BMI had no discernible impact on TBS.
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INTRODUCTION
In postmenopausal women, osteoporosis is a
common bone disease that is defined by

microarchitecture changes in bone tissue and a decrease
in bone mass relative to normal levels [1]. Indeed, bone
fractures are the most frequent consequence of
osteoporosis, and an estimated a millions occurrences of
osteoporosis related fractures are recorded annually
worldwide, although fractures can happen anywhere in
the skeletal system, they most frequently happen in the
vertebrae, proximal femur, and distal forearm, however,
a study conducted on the Swedish population found that
BMD alone is not a highly reliable indication of fracture
risk. [2]. The most plausible reason for this is that
fracture risk is impacted by both the 3-dimensional (3D)
microarchitecture of the bone tissue and the quantity of
bone mineral as determined by BMD [3]. The trabecular
bone score (TBS) was created to identify the
microarchitecture of the bone in order to get beyond the
drawbacks of BMD. A texture property called TBS
measures variations in the gray-level of pixels in DEXA
images [4]. According to a number of researches, TBS
can provide information regarding the structural state of
bone microarchitecture. A compact, robust,
fracture-resistant microarchitecture with small gaps
between spans is reflected in higher TBS values [5].
Numerous retrospective cross-sectional studies have
shown that TBS is equally useful as BMD for
identifying fractures in patients, and some have even
found that using TBS and BMD together produced
better results [6, 7]. Furthermore, it was established that
TBS was just as good as areal BMD at predicting

and

lumbar spine (LS) fractures. Prior research has
demonstrated significant connections between body
mass index (BMI) and bone mineral density (BMD),
additionally, it has been noted that the accumulation of
abdominal weight has a direct impact on TBS [8].
According to a number of researches, TBS can provide
information regarding the structural state of bone
microarchitecture. A micro-architecture with small gaps
between spans that is dense, robust, and fracture-
resistant is reflected in higher TBS wvalues [9].
Conversely, a low TBS value indicates a
microarchitecture that is weak and prone to fracture,
with wide gaps between spans. As a trabecular pattern

index of the measured bone, TBS may be associated

with bone strength [10]. BMI and TBS have been found
to be negatively correlated in certain human studies,
while BMI and LS-BMD have been found to be
positively correlated [11]. Consequently, it is yet
unknown how TBS, LS-BMD, and BMI are complexly
related, furthermore, the group of the researcher’s in
Turkey only focuses in search on age and fracture [12].
Currently they did not find such studies that emphasize
the connection between TBS/BMD and height, weight,
and BMI, although TBS and BMD have different units,
they can be reliably compared because they are
translated into T scores. The current study sought to
ascertain whether there is a relationship between LS-
BMD and TBS that varies with BMI in postmenopausal
women.

MATERIALS AND METHODS

Study design and setting

From January 2024 to January 2025, this study was
conducted on 566 postmenopausal women who were
sent to the Alzahraa Center Department at Ibn Albitar
private Hospital in Basrah, Iraq. Three age-based patient
groups (50-59), (60—69), and over 70 were established,
the body weight between (50-85 kg and average length
145-165 cm).

Patient selection

Eligible patients had interpretable DEXA scans and
were at least 50 years old. Age, height, weight, BMI,
menopausal status, physical activity, and smoking were
among the demographic information. It should be noted
that the permanent cessation of monthly bleeding for a
minimum of one year was the definition of menopause.
Hormonal disorders, orthopedic conditions,
malignancies, secondary of osteoporosis
including hyperparathyroidism, vitamin D intake, and
other drugs or substances that could alter bone
metabolisms, like steroid abuse, were among the
exclusion criteria. A wall-mounted stadiometer and an

causes

electronic scale were used to measure the patients'
height (in meters) and weight (in kilograms) to
determine the BMI, it is calculated by using an equation
in which the body weight is divided by the square of the
height according to the following:

BMI= Weight (kg) / Height (m?)

Body mass index is a measurement of body fat
which classified as underweight (<20), normal (20-25),
overweight (25-30), and obese (> 30) [13].
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Operational definition lumbar spine were determined for each woman by

The following categories were used by the World using a single DEXA scan (GE Lunar Prodigy, USA,
Health Organization and the United States National software version 16). Also, utilize the TBS iNsight
Osteoporosis Foundation to classify BMD: software version 16 (USA), the DEXA lumbar spine

- A BMD score that is less than one standard (L1-L4) images as in (Figure 1) were reanalyzed in
deviation below the peak bone mass of healthy adults order to calculate TBS, a DEXA-derived parameter
is considered normal. based on the gray-level analysis of DEXA pictures.

- Osteopenia: A BMD value that is 1.0 (SD) to 2.5 The data obtained from DEXA pictures was used to
(SD) below the typical peak bone mass of healthy compute lumbar spine TBS T-scores. The regions used
persons. for the BMD analysis and the trabecular bone score

- A bone mass index (BMD) greater than 2.5 (SD) estimation are comparable. Three groups includes: the
below the mean of healthy persons' peak bone mass is normal microarchitecture (NM) group, the partially
considered osteoporosis [14]. deteriorated microarchitecture (PDM) group, and the

Evaluation of bone density and assessment of degraded microarchitecture (DM) group were created
the trabecular bone score from the patients' TBS scores [15].

The bone mineral densities (BMD, g/cm?2) of the
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Region (a/em?) (%) T-Score (%) 2-Score 3 b\ Pl
L 0.913 61 -1.8 % -02
12 1.023 85 -1.5 102 0.1
13 1.061 88 -1.2 105 0s

L4 1.399 117 1.7 139 33
L2 0.968 S 1.5 101 0.1
L1-L3 1.003 86 -1.4 103 0.2
Li-L4 1.110 94 -0.6 13 1.0
L3 1.044 87 -1.3 104 0.3
L2114 1.169 97 -0.3 116 1.4
L3-L4 1.231 103 0.3 122 1.9

Figure 1 — Examples of DEXA scans of the lumbar spine of women, and graphs from the digital indicators

Statistical Analysis the ages division and the association of patients with
Clinical characteristics, TBS, and BMD data were BMD T- score, BMI and TBS values. They show
compared between the three groups using the one-way differences for the age groups with normal, low bone
analysis of variance (ANOVA). SPSS (version 24.0), a mass and osteoporosis in different categories.
statistical program, is used to analyze every variable.
Means = SD (P < 0.05) were used to express descriptive Table 1 — Anthropometric traits and BMI categories
statistics. of the ladies under investigation (Sample size 566)
RESULTS .
The demographic and clinical characteristics of the Variables Mean +SD
study participants' groups are displayed in the Table 1, Age (yrs.) 62.3+1.06
where we can observe the distribution of ages, heights, Height (cm) 15824+ 2.11
and weights for the groups an.()IVG.d, the correlation Weight (k) 7352 1.41
between BMI and study categories includes the mean
average of normal, underweight, over weight and obese. BMI (kg/m?) 29.3£0.39
The BMD T-score, TBS T-score, and osteoporosis Normal 21.96+ 1.09
me'fln of the female research parti.cipants throughout t.he Under weight 1772= 1.12
various age groups can be seen in Table 2, along with
their relationship to the TBS split in the tables by Over weight 2891+ 1.33
degraded, partially degraded and normal. Obese 34.58+2.17
The Table 3 explains the statistical significance
decrease between the groups that participated based on Abbrs: Body mass index (BMI)
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Table 2 — The trabecular bone score and bone
mineral density of the women under examination

(Sample size 566)
Variables Mean + SD
BMD T-score -027+14
Osteoporosis -34+1.22
Low bone mass -1.69+1.63
Normal 0.6 +1.03
T- score LS -2.8+£1.29
TBS T- score 023+1.16
TBS Degraded 1.17+£2.01
TBS Partially degraded 1.33+2.11
Normal TBS 1.49+2.24

Abbrs: Bone mineral density (BMD); trabecular

bone score (TBS), and standard deviation (SD)

While Table 4 shows the distribution of BMI
according to the number of women participating in the
study and its relationship with the statistical average and
the degrees of T-score values in the spine and TBS, as
well as the values related to them within the target group.

DISCUSSION

TBS is a bone texture metric that was mostly used to
study for women whose suffers from low bone density,
in this study; we examined TBS in individuals who
were classified according to BMD into three groups:
normal, osteoporosis, and osteopenia. We also assessed
the associations between TBS and clinical factors
(weight, height, and BMI) in each group. According to
earlier research, there is considerable debate regarding
the relationship between TBS and BMI. There was no
association between TBS and BMI in a study including
250 Italian men and women [16]. In contrast, another
study found that among 1,474 postmenopausal Korean
women, TBS and BMI were positively correlated [17].

Table 3 — Patients with osteoporosis and low bone mass in various age groups were measured for BMI and TBS

BMD T- score BMI" TBS® P value
50-59 years (n=202)

Normal (n=64) 31.2+2.29" 1.38+1.14 <0.05

Low bone mass (n=81) 30.06+ 2.39 1.35+ 1.117 <0.05

Osteoporosis (n=57) 28.58+2.36" 1.28+ 1.3 <0.05
60-69 years (n=248)

Normal (n=53) 30.46+ 2.06 1.36+1.09 <0.05

Low bone mass (n=110) 29.28+ 2.19 1.30+ 1.05" <0.05

Osteoporosis (n=85) 28.19+£2.33 1.26+1.16 <0.05

>70 years (n=116)

Normal (n=20) 27.81+2.38" 1.34£1.01 <0.05

Low bone mass (n=49) 30.72+2.44 1.25+1.22° <0.05

Osteoporosis (n=47) 24.29+2.02" 1.22+1.14" <0.05

Note: *Mean + SD significant decrease between categories

Table 4 — Correlation and descriptive data between TBS and LS-BMD in various BMI groups

BMI Numbers TBS- Scores™ LS- T- score” TBS vs. LS- T-score” P value
<17.7 14 1.09+0.16 2.7+£1.2 -1.321 <0.05
17.7-21.9 158 1.19+0.11 24+ 1.21 -1.153 <0.05
22-28.9 233 1.29+1.13 -1.7+1.17 -0.226 <0.05
29-34.5 161 1.21+£1.19 -1.2+1.16 0.043 <0.05
Total 566 1.22+1.01 2.2+1.1 -1.074 <0.05

Note: *Mean + SD significant decrease;
**Mean + SD significant increase
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Other researchers, however, found a weak negative
association; therefore, additional research is needed to
remove the current uncertainty. The connection between
body fat and BMI, indicate that those with high BMI
also tend to have high body fat percentages [18]. In line
with the findings of previous research, we showed a
favorable association between BMI and BMD in this
study, different mechanisms of BMI's impacts on the
microarchitecture of trabecular bone and BMD may
help to explain the varied relationships between TBS, T-
scores, and BMI [19]. Furthermore, there aren't many
studies looking into these correlations at the same time,
even if there have been several on the relationship
between BMI and T-scores or between BMI and TBS
individually [20]. In a related study, the individuals with
osteoporosis and poor bone mass, TBS and BMI
significantly correlated negatively. Additionally, they
discovered a negative relationship between TBS and
weight, which contradicts our results [21]. In another
study the revealed that TBS and BMI had a strong
negative association while BMD and BMI had a
substantial positive correlation, while low bone density
is associated with low BMI, high bone density is
associated with high BMI that given the strong
correlation between BMI and fat mass, it follows that fat
mass and BMD are favorably connected in both males
and females, the positive relationship between high BMI
and BMD suggests that when fat builds up, bone density
rises [22, 23]. Insulin resistance associated with bone
strength increase with body weight; also it has a
negative correlation with bone strength (compression,
bending, and impact strength) but no significant
correlation with bone mineral density (BMD) [24, 25].
Consequently, this correlation may help to explain why
TBS, which seems to provide a more comprehensive
view of bone strength, declines as BMI, rises. Prior
research also demonstrated a negative relationship
between TBS and BMI, which is consistent with our
findings [26]. The discrepancies in the appearance of
the results and the significant differences between the
values of the T-score and the TBS indicate a

AUTHOR CONTRIBUTIONS

relationship with the increase in body mass known as
BMI for most of the women participating in the study,
while the appearance of a decrease in the TBS and the
absence of a difference in the BMD values gives a clear
explanation that the increase in the BMI leads to
stimulating the concentration of calcium in the
vertebrae, which leads to the appearance of normal
values in the BMD compared to low values for the TBS
[27, 28]. The internal fine structures of the bones begin
to lose the reinforcements that document the internal
cohesion of these structures, which in the future leads to
the emergence of osteoporosis, giving negative results
regarding the BMD values that are in line with the TBS
values in the future if the appropriate treatment and
precautions are taken to prevent the development of the
disease and its entry into the dangerous stage, causing
future fractures that prevent rapid healing and lead to
death in relation to the elderly in individuals within the
community [29, 30].

CONCLUSIONS

In general, a noteworthy positive connection
between T-scores and BMI was discovered. In addition,
a noteworthy inverse relationship between BMI and
TBS was found in postmenopausal women with poor
bone mass and osteoporosis. This shows that in these
females groups, a higher BMI is linked to a lower TBS
but has preventive benefits against osteoporosis. More
extensive population-based research is necessary to give
more compelling evidence on the precise relationships
between TBS, T-score, and body size factors in
postmenopausal women.

Study limitations

This  study osteoporosis
postmenopausal women in the Basrah Governorate,

only measured in
concentrating on a single diagnostic facility. We might
not be able to extrapolate these findings to all Iraqis due
to the disparities in their surroundings, traditions, and
way of life. Consequently, in-depth study is required to
incorporate other categories across more expansive
regions of Iraq.

All authors substantively contributed to the drafting of the initial and revised versions of this paper. They take full

responsibility for the integrity of all aspects of the work.

FUNDING

None.

CONFLICT OF INTEREST

There were no potential conflicts of interest pertaining to this article.

112



Eastern Ukrainian Medical Journal. 2026;14(1):108-114

ETHICAL CONSIDERATIONS

The study was authorized by the Ethics and Professional Conduct Committee of the College of Medicine, Basrah
University, and permission was granted by the Presidency of Basrah University, Iraq (030405-006-2024).

REFERENCES

1.

Lorentzon M, Cummings SR. Osteoporosis: the
evolution of a diagnosis. J Intern Med. 2015;
277(6):650—661. https://doi.org/10.1111/joim.12369
Kanis JA, Oden A, Johnell O. The burden of
osteoporotic fractures: a method for setting
intervention thresholds. Osteoporosis Int. 2001;
12(5):417-427.
https://doi.org/10.1007/s001980170112

Pothuaud L, Carceller P, Hans D. Correlations
between grey-level variations in 2D projection images
(TBS) and 3D microarchitecture: applications in the
study of human trabecular bone microarchitecture.
Bone 2008; 42:775e87.
https://doi.org/10.1016/.bone.2007.11.018

Pisani P, Renna MD, Conversano F, et al. Major
osteoporotic fragility fractures: risk factor updates and
societal impact. World J Orthop. 2016;7(3):171-181.
https://doi.org/10.5312/wjo.v7.i3.171

Lorentzon M, Nilsson AG, Johansson H. Extensive
under treatment of osteoporosis in older Swedish
women. Osteoporosis Int. 2019; 30(6):1297-1305.
https://doi.org/10.1007/s00198-019-04872-4

Miller PD, Hattersley G, Riis BJ. Effect of
abaloparatide vs placebo on new vertebral fractures in
postmenopausal women with osteoporosis: a
randomized clinical trial. JAMA. 2016; 316(7):722—
733. https://doi.org/10.1001/jama.2016.11136

Kanis JA, McCloskey EV, Johansson H. European
guidance for the diagnosis and management of
osteoporosis in postmenopausal women. Osteoporos
Int. 2013; 24(1):23-57.
https://doi.org/10.1007/s00198-012-2074-y

Merlijn T, Swart KMA, van der Horst HE. Fracture
prevention by screening for high fracture risk: a

systematic review and meta-analysis. Osteoporos Int.
2020; 31(2):251-257. https://doi.org/10.1007/s00198-
019-05226-w

Vladyslav P, Del Rio L, Di Gregorio S, Michelet F,
Dzerovych N, Musiienko A, et al. Is TBS different in
healthy European Causcasion men and women?
Creation of normative spine TBS data for men. J Clin
Densitom 2015; 18:425.
https://doi.org/10.22141/2224-1507.3.15.2014.79939
Kim JH, Choi HJ, Ku EJ, Hong AR, Kim KM, Kim
SW, et al. Regional body fat depots differently affect
bone microarchitecture in postmenopausal Korean
women. Osteoporosis Int 2016;27: 1161e8.
https://doi.org/10.1007/s00198-015-3329-1

Boutroy S, Hans D, Sornay-Rendu E, Vilayphiou N,

Winzenrieth R, Chapurlat R. Trabecular bone score
improves fracture risk prediction in non-osteoporotic
women: the OFELY study. Osteoporosis Int 2013;
24:77e85. https://doi.org/10.1007/s00198-012-2188-2

12.

13.

14.

15.

16.

17.

18.

19.

20.

Yanik B, Ayrim A, Ozol D, Koktener A, Gokmen D.
Influence of obesity on bone mineral density in
postmenopausal asthma patients undergoing treatment
with inhaled corticosteroids. Clinics (Sao Paulo).
2009; 64(4): 313-8. https://doi.org/10.1590/s1807-
59322009000400008

Kim YS, Han JJ, Lee J, Choi HS, Kim JH, Lee T. The
correlation between bone mineral density/trabecular
bone score and body mass index, height, and weight.
Osteoporos Sarcopenia. 2017; 3:98-103.
https://doi.org/10.1016/j.af0s.2017.02.001

Siris, R. Adler, J. Bilezikian, M. Bolognese, B.
Dawson-Hughes, B. Favus, M.J. et, al. The clinical
diagnosis of osteoporosis: a position statement from
the National Bone Health Alliance Working Group.
Osteoporosis Int. (2014) (9): 1137-41.
https://doi.org/10.1007/s00198-014-2655-z

Sridharan K, Cherian KE, Kurian ME, Asha HS, Paul
TV, Kapoor N. Utility of anthropometric indicators in
predicting osteoporosis in ambulant community
dwelling rural postmenopausal women from southern
India. Trop Dr. 2020;50:228-232.
https://doi.org/10.1177/0049475520922769
Ripamonti C, Lisi L, Buffa A, Gnudi S, Caudarella R.
The Trabecular Bone Score Predicts Spine Fragility
Fractures in Postmenopausal Caucasian Women
Without Osteoporosis Independently of Bone Mineral
Density. Med Arch. 2018;72:46-50.
https://doi.org/10.5455/medarh.2018.72.46-50

Park SY, Kim JH, Choi HJ, Ku EJ, Hong AR, Lee JH,
et al. Longitudinal changes in bone mineral density
and trabecular bone score in Korean adults: a
community based prospective study. Arch Osteoporos
2020; 15:100. https://doi.org/10.1007/s11657-020-
00731-6.

Torgutalp SS, Babayeva N, Kara OS, Ozkan O,
Donmez G, Korkusuz F. Trabecular bone score of
postmenopausal women is positively correlated with
bone mineral density and negatively correlated with

age and body mass index. Menopause.
2019;26(10):1166-70.
https://doi.org/10.1097/GME.0000000000001375.
Mazzetti G, Berger C, Leslie WD, Hans D,
Langsetmo L, Hanley DA, et al. Densitometer-

specific differences in the correlation between body
mass index and lumbar spine trabecular bone score. J
Clin Densitom. 2017;20(2):233-8.
https://doi.org/10.1016/j.jocd.2016.11.003

Padlina I, Gonzalez-Rodriguez E, Hans D, Metzger
M, Stoll D, Aubry-Rozier B,et al. The lumbar spine
age-related degenerative disease influences the BMD
not the TBS: the Osteolaus cohort. Osteoporos Int.
2017;28(3):909 —15. https://doi.org/10.1007/s00198-
016-3829-7

113


https://doi.org/10.1111/joim.12369
https://doi.org/10.1007/s001980170112
https://doi.org/10.1016/j.bone.2007.11.018
https://doi.org/10.5312/wjo.v7.i3.171
https://doi.org/10.1007/s00198-019-04872-4
https://doi.org/10.1001/jama.2016.11136
https://doi.org/10.1007/s00198-012-2074-y
https://doi.org/10.1007/s00198-019-05226-w
https://doi.org/10.1007/s00198-019-05226-w
https://doi.org/10.22141/2224-1507.3.15.2014.79939
https://doi.org/10.1007/s00198-015-3329-1
https://doi.org/10.1007/s00198-012-2188-2
https://doi.org/10.1590/s1807-59322009000400008
https://doi.org/10.1590/s1807-59322009000400008
https://doi.org/10.1016/j.afos.2017.02.001
https://doi.org/10.1007/s00198-014-2655-z
https://doi.org/10.1177/0049475520922769
https://doi.org/10.5455/medarh.2018.72.46-50
https://doi.org/10.1007/s11657-020-00731-6
https://doi.org/10.1007/s11657-020-00731-6
https://doi.org/10.1097/GME.0000000000001375
https://doi.org/10.1016/j.jocd.2016.11.003
https://doi.org/10.1007/s00198-016-3829-7
https://doi.org/10.1007/s00198-016-3829-7

Eastern Ukrainian Medical Journal. 2026;14(1):108-114

21.

22.

23.

24.

25.

Amnuaywattakorn S, Sritara C, Utamakul C,
Chamroonrat W, Kositwattanarerk A, Thamnirat K, et
al. Simulated increased soft tissuethickness
artefactually decreases trabecular bone score: a
phantom study. ] BMC Musculoskelet Disord. 2016;
17(1):17. https://doi.org/10.1186/s12891-016-0886-1
Hans D, Barthe N, Boutroy S, Pothuaud L,
Winzenrieth R, Krieg MA. Correlations between
trabecular bone score, measured using anteroposterior
dual-energy X-ray absorptiometry acquisition, and 3-
dimensional parameters of bone microarchitecture: an
experimental study on human cadaver vertebrae. J
Clin Densitom 2011; 14: 302-12.
https://doi.org/10.1016/j.jocd.2011.05.005
Looker AC, Sarafrazi Isfahani N, Fan B, Shepherd
JA. Trabecular bone scores and lumbar spine bone
mineral density of US adults: Comparison of
relationships with demographic and body size
variables. Osteoporos Int 2016; 27:2467¢75
https://doi.org/10.1007/s00198-016-3550-6
Shayganfar A, Ebrahimian S, Masjedi M, Daryaei S.
A study on bone mass density using dual energy X-
ray absorptiometry: does high body mass index have

protective effect on bone density in obese patients? J
Res Med Sci2020; 25:4.
https://doi.org/10.4103/jrms.jrms_1066_18
Bonaccorsi G, Cafarelli FP, Cervellati C, De Guio F,
Greco P, Giganti M, et al. A new corrective model to

evaluate TBS in obese post-menopausal women: A
cross-sectional study. Aging Clin Exp Res 2020;

Received 22.05.2025

Accepted for publication 14.08.2025

Published 30.03.2026

26.

27.

28.

29.

30.

32:1303¢8. https://doi.org/10.1007/s40520-019-
01317-0

Leslie WD, Krieg MA, Hans D. Clinical factors
associated with trabecular bone score. J Clin
Densitom 2013; 16:374¢9.
https://doi.org/10.1016/j.jocd.2013.01.006
Romagnoli E, Lubrano C, Carnevale V, Costantini D,
Nieddu L, Morano S, et al. Assessment of trabecular
bone score (TBS) in overweight/obese men: effect of
metabolic and anthropometric factors. Endocrine
2016; 54:342¢7. https://doi.org/10.1007/s12020-016-
0857-1

Muschitz C, Kocijan R, Haschka J, Pahr D, Kaider A,
Pietschmann P, Hans D, Muschitz GK, Fahrleitner-
Pammer A, Resch H. TBS reflects trabecular
microarchitecture in premenopausal women and men
with idiopathic osteoporosis and low-traumatic
fractures. Bone. 2015; 79:259-266.
https://doi.org/10.1016/j.bone.2015.06.007

Ulivieri FM, Silva BC, Sardanelli F, Hans D,
Bilezikian JP, Caudarella R. Utility of the trabecular
bone score (TBS) in secondary osteoporosis.
Endocrine 2014; 47: 435-48.
https://doi.org/10.1007/s12020-014-0280-4.

Shin YH, Gong HS, Lee KJ, Baek GH. Older age and
higher body mass index are associated with a more
degraded trabecular bone score compared to bone
mineral density. J Clin Densitom. 2019; 22(2):266—
71. https://doi.org/10.1016/j.jocd.2017.06.006.

114


https://doi.org/10.1186/s12891-016-0886-1
https://doi.org/10.1016/j.jocd.2011.05.005
https://doi.org/10.1007/s00198-016-3550-6
https://doi.org/10.4103/jrms.jrms_1066_18
https://doi.org/10.1007/s40520-019-01317-0
https://doi.org/10.1007/s40520-019-01317-0
https://doi.org/10.1016/j.jocd.2013.01.006
https://doi.org/10.1007/s12020-016-0857-1
https://doi.org/10.1007/s12020-016-0857-1
https://doi.org/10.1016/j.bone.2015.06.007
https://doi.org/10.1007/s12020-014-0280-4
https://doi.org/10.1016/j.jocd.2017.06.006

