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Nourmohammadi, et al.: Prevalence of osteoporosis and osteopenia in people over 60 years in Iran

Table 2: Prevalence of osteoporosis and low osteopenia in the subgroups

Subgroups Prevalence (95%CI) P I* (%)

Osteoporosis Sex Total 34 (95%CT: 27. 42) <0.001 98.7
Men 34 (95%CI: 10, 58) <0.001 99.4

Women 41 (95%CT: 23, 59) <0.001 99.5

Age group 60-64 19 (95%CT: 15, 24) 0.016 76

65-69 41 (95%CT.: 33, 48) <0.001 97

70-74 35 (95%CT: 18, 52) <0.001 99

75-79 41 (95%CT: 34, 47) - -

Bone Lumbar 23 (95%CT.: 20, 26) 0.188 37.3

Spine 25 (95%CT: 19, 31) <0.001 95

Hip 35 (95%CT: 7. 62) <0.001 99.1

Femur 23 (95%CT: 15, 31) <0.001 97.9

Low Osteopenia Total 47 (95%CT: 41, 53) <0.001 87.2

Bone Lumbar 41 (95%CT: 19, 63) <0.001 99

Spine 30 (95%CT: 15, 46) <0.001 98

Femur 35 (95%CI: 21, 48) <0.001 98.3

Nourmohammadi, et al. International Journal of Preventive Medicine 2022, 13 11
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Femoral neck region 0.19 for men and women
Spinal osteoporosis: 0.29 women 0.16 men

Total osteoporosis 0.38 women and 0.25 for men

Doosti Irani A. et al. Journal of Research in Medical Sciences. Sep. 2013, 759
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Table 2: Subgroup analysis of prevalence of osteoporosis and osteopenia by anatomical site, quality of the included studies,
year of studies conduction, geographical regions of the country and the mean age groups using Chi? test for heterogeneity

Spinal osteoporosis Spinal osteopenia
Prevalence 95% CI P value Prevalence 95% CI Pvalue

Quality of the included studies

High 0.134 0.920, 0.177 0.001 0.383 0.307, 0.460 0.001

Intermediate 0.180 0.134, 0.225 0.001 0.313 0.248, 0.379 0.001

Low 0.74 0.111, 0.238 0.001 0.341 0.202, 0.480 0.001
Year of the studies conduction

2002-2006 0.165 0.122, 0.209 0.001 0.343 0.260, 0.426 0.001

2007-2011 0.166 0.118, 0.214 0.001 0.350 0.294, 0.406 0.001
Geographical regions of the country

South 0.149 0.087, 0.211 0.001 0.348 0.270, 0.426 0.001

North 0.176 0.140, 0.213 0.001 0.347 0.285, 0.408 0.001
Mean age groups (year)

30-49 0.142 0.103, 0.181 0.001 0.329 0.280, 0.378 0.001

50-69 0.186 0.146, 0.226 0.001 0360 0.272, 0.449 0.001

Doosti Irani A. et al. Journal of Research in Medical Sciences. Sep. 2013, 759
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Table 3 Prevalence of osteoporosis in the elders of the world by different continents

Continents Number of Sample size I? Publication bias Prevalence % (95% Cl)
articles
Begg and Egger's test
Mazumdar Test
Asia 3 65,381 Q9.06 0.284 0.2G8 243 (95% C|: 20.9-28.1)
Europe 5 6835 9.3 1.000 0.831 16.7 (95% Cl: 10.1-29)
America 4 6911 Q65 0.308 0410 11.5(95% Cl: 5.4-19.1)

Salari et al. J Orthop Surg Res (2021) 16:669
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Table 2 Results of meta-analysis by continents and diagnosis tools

Subgroup Mumber of articles Sample size P Publication bias (Begg and Prevalence % (95% Cl)
Mazumdar test)

Continents

Asia B4 102,279,215 999 0.106 167 (95% Cl 15.9-17.5)

Europe 9 24481 94,1 1.000 186 (95% Cl 12.9-26)

America 9 928,492 996 0916 124 (95% | 74-195)

Africa 3 2089 982 0.296 395 (95% (| 22 3-59.7)

Australia 1 99399 100 - 135 (95% Cl1 13.3-13.7)

Diagnosis tools

BMD (DXA) 71 102,398,640 99.9 0112 19 (95% Cl 18-20)

BMD by (DEXA) 1 923,401 993 0533 19.6 (95% Cl 14.3-26.2)

505 3 4116 922 1.000 148 (95% C1 10.9-19.7)

Salari et al. J Orthop Surg Res (2021) 16:609

WY



J9Ryiiml s Jelge

( )\
\_ J
4 N [ N ( J ‘ B b
et e Oloziwl )5 S b joygiiwl (531l ddslw (Jw Fo (VUL (puw
treatment (L- Long-term glucocorticoid (oS ddslw >
Thyroxine) Therapy \ J
Aromatase inhibitors Certain steroid hormones | 4 (o55) w I
OY)) ywiz
(used to treat breast ?r?éjrgr?;mone deprivation 18] <]+ SalS
_— 0L o Uil oyl (i
cancer) Proton pump inhibitors (PO owo I Ji8) 09)29) joaghe o MS gl Caylled
: 9 LS giinml
Certain chemotherapy Certain medications to culled Gaols
agents treat diabetes N o5 eae Lototbasi
Certain antipsychotics Certain antidepressants, p N J> 'ox ‘W < l@
Certai anxiolytics, sedatives and olgiwl ©izjh )
ertain _ neuroleptics e Adobe Acrobat
anticonvulsants, anti- I o B2yb jl patiiunossc job a; Document
epileptics Suppressants (OIS s> oSetalin (cjlusaliT sl
Anti-coagulants 13 ¢« el gloygisLé g
\_ AR 2 V sl LY

https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors

g


https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors

j9r9iwl yhs Jolge

Rheumatoid arthritis, Immobility, Chronic kidney disease
HIV/AIDS
— ™
Nutritional/gastrointestinal problems (lactose intolerance, Crohn’s,
inflammatory bowel, coeliac disease, etc.)
N— _
r ™

—

Chronic obstructive pulmonary disease (COPD) and asthma
Endocrine disorders including hypogonadal states (diabetes, Cushing’s

syndrome, hyperparathyroidism, Turner/Klinefelter syndrome, amenorrhea, etc.)

J

Cancers (including prostate and breast cancer)
Haematological disorders

N

Psychophysiological disorders and mental illness (dementia, anorexia nervosa) |

https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors

lg)lan (o5

[
.o oo -

00
I“

2 Jole)

\F


https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors

j9r9iwl yhs Jolge

B « JSI Bjao
09313 OVWIS] (allwl 43325 g 19 51 yiaS (S 6395 dyled
-
S 8Ly oS (@S (55050 Called oy D paoling dgueS
—

Vel gy JB Jolge

https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors

™

Adobe Acrobat
Document

(A


https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors
https://www.osteoporosis.foundation/patients/about-osteoporosis/risk-factors

95 wgiinl (559192529950 9 Y2 Jalge

Ormsbee MJ. et al. J Cachexia Sarcopenia Muscle (2014) 5:183-192
Yi Y-T, etal (2025) Front. Endocrinol. 16:1577758.
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Osteosarcopenic obesity
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Fig. 2 Hypothesized
interrelationships between bone,
muscle, and adipose tissue in the
osteosarcopenic syndrome. IMAT,
intramuscular adipose tissue; GH,
growth hormone; /GF; insulin-
like growth factor I[; ROS, reactive
oxygen species. Adapted from
Zamboni et al. [35], Ezzat-Zadeh
et al. [44], and Roubenoff [33]
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Figure 1. The progress of osteosarcopenic obesity (OSO) from cellular changes to clinical manifestations.

Adapted from References [1,13-18]. No need for copyright.
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Osteosarcopenic obesity

Obesity paradox ~ BMI paradox
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Figure 1 Risk factors, muscle-bone crosstalk (myokines, osteokines, adipokines), and the pathophysiology of osteosarcopenia.
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FIGURE 1

Interaction between osteosarcopenia and chronic diseases. Sarcopenia is a significant risk factor for increased prevalence, hospitalization rates,
mortality, fractures, and falls, particularly in elderly populations. Chronic diseases serve as key modulators in the intricate interplay between
osteoporosis and sarcopenia. These conditions accelerate the progression of Osteosarcopenia by promoting systemic inflammation, hormonal
imbalances, and metabolic dysfunction, which in turn exacerbate the detrimental effects of Osteosarcopenia on overall health. The mutual
interaction between Osteosarcopenia and chronic diseases worsens both skeletal and muscular integrity, creating a cycle of deterioration that
significantly impacts patient prognosis.

Yi YT,etal. Front. Endocrinol. 16:1577758.
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Figure 2: Overview on pathophysiological mechanisms discussed in this review

Foger-Samwald U, et al. EXCLI Journal 2020;19:1017-1037
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World Health Organization (WHO) has defined osteoporosis and osteopenia on the basis

1

of T-score." Based on the T-scores derived from bone mineral density (BMD)

measurements at the lumbar spine or proximal femur, the diagnosis i1s classified as

normal, osteopenia, or osteoporosis. (Table 1)

Table 1. WHO definitions of Osteoporosis and Osteopenia in Postmenopausal
Women and Men Older Than 50 years

Normal T-score = -1.0 BMD not more than 1.0 SD below young adult
mean
Osteopenia T-score -1.0 to - BMD between 1.0 and 2.5 SDs below young
2.5 adult mean
Osteoporosis | T-score <-2.5 BMD 2.5 or more SDs below young adult mean
Severe T score <-2.5 + BMD = 2.5 SDs below the young adult mean and
Osteoporosis | fractures the presence of one or more fragility fractures¥

*Fragility fractures are defined as fractures that occur following a fall from standing

height or less or with no trauma. The most common sites of fragility fracture are the

spine (vertebral compression fractures), hip, and wrist. Fragility fractures also occur at

the humerus, rib, and pelvis. Fractures at certain skeletal locations, including the skull,

cervical spine, hands, feet, and ankles, are not considered to be fragility fractures.

https://www.osteoporosis.foundation/health professionals/diagnosis

wE
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Table 1. Dhagnosis of sarcopenia according to international working groups.

* Qo oo

Ua..pwu.)

Consensus Group Year Criteria for Diagnosis Notes
Sarcopenia is classified according to the criteria
as follows:
. Pre-sarcopenia, when only low muscle
Low muscle mass mass exists
EWGSOP [30] 2010 Low muscle strength . . o
Low phvsical perf Sarcopenia, when low muscle mass with low
w physical performance - o ) .
muscle strength or physical performance exists
Severe sarcopenia, when all three
criteria co-exist.
Low muscle mass Older adults with both low muscle mass and
IWGS [31] 2011 o function should be considered patients
Low physical performance . . .
with sarcopenia.
Low muscle mass
Based on a thorough examination of clinically
32 :
FINTH [32] 2014 Low mw_uscle strength relevant thresholds for weakness and low LBM.
Low physical performance
Low muscle mass Same as the EWGS50P definition
AWGS [10] 2014 Low muscle strength Cu_t—of-f points are used that are specific to elderly
- Asian people or those who are descended
Low physical performance -
from Asians.
Updated definition of sarcopenia
Sarcopenia is classified according to the
Low muscle mass following criteria:
EWGS0P2 . . Probable sarcopenia, when low muscle
2019 Low muscle quantity or quality .
[9] . strength exists
Low physical performance X o )
Sarcopenia, when low muscle strength and low
muscle quantity and/or quality exist
Severe sarcopenia, when all criteria co-exist.
Sarcopenia is classified according to the
following criteria:
Low muscle strength Possible sarcopenia, when low muscle strength
AWGS 2[14] 2020 Low muscle mass with or without low physical performance exist
Low physical performance Sarcopenia, when low muscle mass, low muscle
strength and/ or low physical performance exist
Severe sarcopenia, when all criteria co-exist.
The definition of sarcopenia is the existence of
both slowness and muscle weakness, regardless
SDOC [13] 2020 Low muscle strength of lean mass measured by DXA.

Low physical performance

Low DXA-derived LBM has no consistent
connection with negative health consequences
(falls, mobility, and mortality).

EWGSOFP = European Working Group on Sarcopenia in Older People; IWGS = International Working Group
on Sarcopenia; FNIH = American Foundation for the National Institutes of Health; LBM = Lean Body Mass;
AWGS = Asian Working Group for Sarcopenia; SDOC = Sarcopenia Definition and Outcomes Consortium;
DXA = Dual-energy X-ray absorptiometry.

Voulgaridou G. et al. Nutrients 2024, 16, 436.
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Table 2. Methods and cut-off points for diagnostic criteria by different working groups.

EWGSOF [30] IWGS [31] FNIH [32] AWGS [10] EWGSOF2 [9] AWGS 2114] SDOC [13]
DxA {ALM;’hmghtz} <7.26kg/m? g DXA
<55 l-:g,-’m 2 or DXA [ASM]
BIA: (ALM/ he’gi“z} DXA (ALM/ helghti}- <7.0 kg/m? g
=887 ke/m? & DXA [AL““J“EIEM ) DXA (ALM/BMI). <7.0kg/m =700 k ,n’m . =54k ,-’m 2 or
Muscle Mass 27 KB/ 7.3 kg/m? g <0.789 kg/BMI & <54kg/m? ¢ or & Not specified
<642 kg/m*" ¢ or 5.67 ke /m? 0.512 ke /BMI 9 BIA.- <h. Dﬂkg,.-"m % or EIA [ ASM):
CT or MRI or = g/m" 2 =ole KBRS <70 ketm-2 & BIA or CT or MRI <7.0kg'm % g
Total or partial body potassium per fat-free =L & 3 <57 kg'm 2 ¢
soft tissue <57 kgTm™"¢ '
Grip strength: . )
Muscle =3 kg Grip strength: Grip strength: an,::m?th' Grip strength: Grip strength:
— <20 kg 2 or Not specified <26 kg o <26 kg & el or <28kg o <355kg @
B Knee flexion/ ex tension or <le kg ¥ <18kg ¥ Chai E : 15 <18 kg ¢ <Wkg?
Peak expiratory flow hair stand test =15 s -
Gait speed:
Physical SPPB: < or AMGS: <1.0m/s or AMGS, 6MGS: <08 m/s or 6MGS: <10 m/s or Gait speed:
Perfo AMGS: <0.8 m/s or TUG or SCTP Standing up from <0.8m/s eMGS: <08 m/s SPPB: <8 or 5TS5T: =12 s or <0.8m/s
eriormance e a chair ' TUG: >20s or SPPB: <9 '

400 m walk: =6 min

EWGS0F = European Working Group on Sarcopenia in Older People; IWGS = International Working Group on Sarcopenia; FNIH = American Foundation for the Mational Institutes of
Health; AWGS = Asian Working Group for Sarcopenia; SDOC = Sarcopenia Definition and Outcomes Consortium; DXA = Dual-energy X-ray absorptiometry; ALM = Appendicular lean
mass; kg = Kilogram; m = Meter; BIA = Bicimpedance analysis; CT = Computed tomography; MEI= Magnetic resonance imaging; BMI = Bu:H:h. mass index; ASM = Appendicular skeletal
mass; s = Second; SPPB = Short Physical Performance Eatten., AMGS = 4 m gait speed; TUG = Time Up and Go; SCTP = Stair climb power test; 6MGS = 6 m gait speed; 5TS5T = 5 times

stnnd to-sit test. @ = male: ¢ = female.

Y'Y

Voulgaridou G. et al. Nutrients 2024, 16, 436.
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Table 2: Normative Data of Grip Strength (in kg force) for all subjects by age‘and sex (n=1008)

Age® Men (n=526) Women (n=482)
n Hand® Mean SD SEM  Min- Max n Hand Mean SD SEM  Min-Max
20-24 55 D 544 94 1.27 337777 44 D 285 62 093 15.3-425
ND 51.9 8.0 1.08 32.3-70.0 ND 26.1 59 0.89 13.3-375
25-29 43 D 509 102 1.56 333717 42 D 296 4.6 071 19.0-38.7
ND 499 96 1.46 31.3-70.0 ND 26.6 84 074 17.3-373
30-34 37 D 52.6 81 1.33 37.7-69.7 42 D 294 52 0.80 17.0-41.2
ND 494 7.5 123 37.3-711.0 ND 264 5.0 0.77 14.3-36.0
3539 40 D 489 77 1.22 31.7-723 42 D 297 45 0.70 21.0-397
ND 46.5 71 1.13 32.7-66.7 ND 277 41 0.63 18.0-38.0
40-44 39 D 48.2 7.3 1.17 32.7-66.3 42 D 294 4.6 0.72 21.0-40.3
ND 459 6.1 0.98 31.1-56.7 ND 269 47 073 18.7-37.7
45-49 43 D 472 75 1.14 317-713 43 D 291 59 0.89 19.2-300
ND 448 7.0 1.07 29.3-69.7 ND 273 55 0.83 16.7-43.7
50-54 51 D 43.7 7.0 0.97 30.2-58.7 44 D 26.5 5.1 0.77 16.3-38.3
ND 414 69 097 275613 ND 249 53 0.80 13.8-38.7
55-539 41 D 422 6.7 1.04 28.0-58.7 39 D 249 48 077 13.3-353
ND 40.2 58 0.90 28.7-53.0 ND 235 5.0 0.80 12.0-31.7
60-64 46 D 41.4 69 1.01 29.7-57.7 40 D 246 42 0.66 17.0-33.7
ND 394 59 0.87 273507 ND 234 38 0.61 17.3-328
65-69 39 D 359 79 1.27 16.0-56.0 37 D 220 49 0.81 10.7-327
ND 359 6.6 1.06 18.3-543 ND 208 44 0.72 109-283
70-74 46 D 340 63 093 17.7-45.0 34 D 224 45 0.77 16.5-34.3
ND 323 6.0 0.89 16.7-44.0 ND 208 47 0.80 11.7-303
75< 46 D 302 78 1.15 148493 33 D 179 46 079 8.7-253
ND 287 72 1.06 14.1-443 ND 172 41 0.71 7.3-263
Total 526 D 441 108 047 14.8-77.7 482 D 26.5 6.1 028 8.7-50.0
ND 422 99 043 14.1-71.0 ND 246 56 026 73437

“Years/*D, Dominant hand; ND, Non-Dominant hand

Mohammadian M. et al. Iranian J Publ Health, \Vol. 43, No.8, Aug 2014, pp. 1113-1122
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(Short physical performance battery) (;95)lw (b Hoaduns

1. Chair Stand Test 1. Balance tests

The participant is asked to stand wnsupported for 10 seconds with their feet in a certan position (feet together, semi tandem, full tandem).

Scoring:

Feet Semi Ful
Together Tandem Tandem

Single chair stand: The participant is asked to perform single sit-to-stand movement as quickly as possible. The time is recorded.
Scoring:

« Participant stood without using amms: Go to Repeated Chair Stand Test

+ Participant used amms to stand: End test; score as 0 points
+ Test not completed: End test; score as 0 points

https:{hwww physio-pedia.com/Short_Physical_Performance Battery

3, Gait speed test

The test measures gait speed. The parficipant walks to the lme on the floor (3 or 4 meters) at a normal pace. The time 15 recorded.
Scoring:

For 4-Meter Walk:

» If time i5 more than 8.70 sec: 1 pomt
+ Iftime is 6.21 to 8.70 sec: 2 points
» Iftime is4.82 o 6.20 sec: 3 points
o Iftime is less than 4.82 sec: 4 points

For 3-Mater Walk:

If time 15 more than 6.32 sec: 1 point
If time 15 4.66 to 6.32 sec: 2 points
If time 15 3.62 to 4.65 sec: 3 points
If time 15 less than 3.62 sec: 4 ponts

¥q



Radiological Technologist for determining body composition

Dual Energy X-ray Absorptiometry

Inability to assess the quality of
muscle mass

Non-portability

Significant variability in
analytical methods

Composition:
Lean mass, fat free mass and

-

-

Clinical and research predominant imaging technique
Established cutoff points and low radiation exposure

g

BMD

o /

Voulgaridou G. et al. Nutrients 2024, 16, 436.

Affordability
Accuracy
Acceptance for elderly
Cost effectiveness
Quick measurement




Radiological Technologist for determining body composition

-

BIA: Body impedance analysis

/ Muscle quality and quantity and\
physical function (total lean
mass=sum of muscle, total body
water and organs)

Cannot directly measure ASM

Total quantity of bone in the body:
cannot distinguish among different
skeletal sites like DXA.

Age, ethnicity, hydration status,
medical condition and
comorbidities, recent food intake

/

Simple to use
Repeatable

-

and exercise
\ /

Voulgaridou G. et al. Nutrients 2024, 16, 436.

o

Cost-effectiveness
Suitable for mobile and bed-ridden individuals
Portable
The phase angle for measuring
Valid method for European and Asian guidelines

)

F



Radiological Technologist for determining body composition

MRI and CT
a N [ N
Gold Standard
High radiation
High cost > S
Non-portabable
Space requirement - | |
Need for hiahlv trained Quantifying muscle quality and quantity
technica? e>¥perts Distinguishing fat from soft tissue
N RN y,

Voulgaridou G. et al. Nutrients 2024, 16, 436.

FY



Radiological Technologist for determining body composition

-

o

Non-ionizing radiation exposure

~

Muscle quality and quantity

Voulgaridou G. et al. Nutrients 2024, 16, 436.

Ultrasound
4 2\
Clinical Research
4 I
Availability
Easy measurement
Cost-effectiveness
Good validity
- /
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