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1.0. INTRODUCTION 

Osteoporosis happens because of an imbalance within 

bone resorption and bone development. Thus, bone 

breakdown surpasses bone arrangement. In the year 

1993, the World Health Organization (WHO) 

characterized osteoporosis as a "progressive systemic 

skeletal disease characterized by low bone mass and 

microarchitectural deterioration of bone tissue, with a 

consequent increase in bone fragility and susceptibility to 

fracture
[1-3]

". Osteoporosis is an exceptionally pervasive 

problem assessed to influence 200 million ladies and 

men around the world, dominatingly those beyond 60 

years old years.
[4]

 Then again, more than 8.9 million 

fractures are brought about by osteoporosis yearly, and 

that implies that an osteoporotic crack happens at regular 

intervals. Roughly 33% of patients experience a hip 

break and, soon after, the crack, up to 20% bite the dust, 

predominantly because of prior conditions.
[5]

 Patients 

who have one osteoporotic crack are at expanded risk for 

having another osteoporotic break create. For instance, 

the presence of at least one vertebral crack brings about a 

fivefold expanded hazard of having another vertebral 

break create.
[6]

 The lifetime chance of breaks of the hip, 

wrist, and spine is 40%. The lifetime chance of hip break 

for a lady is 14%, and risk increments with age. At 80 

years, 20% of ladies will have a hip break, and at 90 

years, roughly half of ladies will have a hip crack. Ladies 

who are more seasoned than 85 years are roughly 

multiple times more probable than ladies 65-74 years to 

be owned up to the medical clinic for a hip break. Also, 

there is expanded dismalness and mortality for patients 

with osteoporosis, which will be talked about later. 

These mind-boggling measurements warrant satisfactory 

doctor and patient acknowledgment. 

 

1.1. Normal Bone 

Bone homeostasis, a living tissue
[7]

, is kept up with by 

the osteoclast, which is liable for bone resorption, and 

the osteoblast, which is liable for bone development. 

Expanded bone resorption or diminished bone 

arrangement might bring about osteoporosis. Top bone 

mass is reached at the age of 25-30 years in ladies. In 

men, there is a sluggish decline of bone mineral density 

(BMD). In ladies, there is sped up deficiency of bone 

during the perimenopausal period, with easing back of 

the pace of misfortune quite a long while after 

menopause. By the age of 60 years, ladies and men have 

equivalent paces of bone misfortune, with sped up loss of 

complete bone mass at 80 years old years. As one ages, 

there are antagonistic consequences for bone quality, 

including sped up osteocyte demise, expanded bone 

turnover, diminished trabeculae, diminished cortical 

width, and expanded cortical porosity. The strength of 

the bone is connected with the bone mass, the 

appropriation of the mass, and the nature of the bone. 
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Foundation: Osteoporosis is the most well-known constant metabolic bone illness. It has been assessed that in 

excess of 10 million individuals in the US and 200 million people overall have osteoporosis. Considering that the 

maturing populace is quickly expanding in numerous nations, osteoporosis could turn into a worldwide test with 

an effect on the personal satisfaction of the impacted people. Osteoporosis can be characterized as a condition 

described by low bone density and expanded hazard of fractures because of the disintegration of the bone 
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kyphoplasty. Here we examine the molecular basis of bone remodeling and the aetiology of osteoporosis, show the 

pharmacological choices that are currently available, and talk about upcoming therapeutics that target novel 

mechanisms, investigational medications, and novel prospective therapeutic approaches. 
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1.2 Osteoporotic Bone 
Osteoporosis is portrayed by low bone mass, 

microarchitectural weakening of bone tissue prompting 

upgraded bone delicacy, and expanded fracture risk. The 

World Health Organization
[8]

 has characterized 

osteoporosis based on BMD estimations got on dual 

energy x-ray absorptiometry (DEXA) as a T-score of 

more noteworthy than 2.5 standard deviations beneath 

the mean for ordinary, who are youthful people at their 

pinnacle bone mass. A low BMD is related with 

expanded fracture risk.
[9]

 Low bone density might be 

optional to inability to accomplish ideal bone mass, bone 

misfortune brought about by expanded bone resorption, 

and deficient substitution of lost bone because of 

diminished bone arrangement. 

 

1.3 Nature of Osteoporosis 

Osteoporosis is characterized as a bone mineral density 

(BMD) having T score of - 2.5 or low, as per the 

demonstrative models delivered by WHO utilizing 

standard deviation scores of BMD connected with top 

bone mass in healthy ladies. BMD T scores between - 1 

and - 2.5 are considered osteopenia and low bone 

mass.
[10]

 Notwithstanding, BMD is only one of the 

gamble factors for break, and most of delicacy cracks 

happen in people with BMD T values over the - 2.5 edge, 

recommending that BMD is a restricted sign of 

osteoporosis in the center.
[11,12]

 Disintegration of bone 

engineering expands the risk of crack. Osteoporotic 

fractures are the essential driver of bone-related 

morbidities and lead to a 2-8-crease expanded hazard of 

mortality.
[13,14]

 For example, an 8-36% expanded 

mortality risk was found in no less than one year after a 

hip crack.
[15]

 Fractures in the populace impacted by 

osteoporosis decide the personal satisfaction, as they 

cause torment, hindered versatility, considerably 

decrease pneumonic capability
[16]

, influence the risk of 

disease, lead to changes in self-perception, psychosocial 

trouble, social detachment, loss of freedom, and in the 

long run, decide future.
[17,18]

 In this manner, drug 

revelation endeavors expect to increase BMD and 

decrease the fracture rate. 

 

1.4 Prevention of Osteoporosis 

The improvement of bone density during youth and 

puberty can assist with lessening the risk of having 

osteoporosis create. Moreover, an eating regimen 

plentiful in calcium and vitamin D, a solid way of life 

without smoking or over the top alcohol consumption, 

and weightbearing exercise all might lessen the risk of 

osteoporosis. Suitable BMD testing can help the early 

conclusion of osteopenia and osteoporosis. Standard 

monthly cycles are fundamental in premenopausal ladies 

to keep up with bone thickness. Delayed times of 

amenorrhea can bring about bone misfortune. 

 

2.0 Causes of Osteoporosis 
Osteoporosis might be arranged into essential and 

optional causes. Essential osteoporosis might be 

partitioned into Type I, postmenopausal osteoporosis, 

which is related with menopause or estrogen lack, and 

Type II osteoporosis, age-related or decrepit 

osteoporosis, which influences people more established 

than 70 years. Optional causes connective tissue issues, 

gastrointestinal (GI) problems, nourishment, 

inflammatory arthropathy, immobilization, 

hematopoietic issues, constant renal sickness, endocrine 

problems and incorporate meds. 

 

2.1 Post-menopause and Age 

Hormones, like estrogen, parathyroid hormone (PTH) 

and testosterone assume a huge part in bone renovating 

by repressing bone breakdown and advancing bone 

development. The pinnacle bone mass is reached at the 

age of 25-30 years in ladies. The diminished creation of 

estrogen in postmenopausal ladies prompts significant 

bone misfortune. While bone misfortune is advanced 

during the perimenopausal period, the pace of bone 

misfortune diminishes quite a while after menopause. 

Then again, a continuous diminishing in BMD is seen in 

men. With maturing, sex-hormone restricting globulin is 

considered to inactivate testosterone and estrogen and 

might be engaged with the dynamic decay of BMD.
[19]

 

Subsequently, because old enough related hormonal 

changes, people have equivalent paces of bone 

misfortune by the age of 60 years and are in danger of 

creating osteoporosis.
[20,21]

 Negative bone revamping in 

old women is connected with both cortical and 

cancellous bone, the aggravation of bone 

microarchitecture besides, bone mishap. Trabecular 

reducing is seen in cancellous bone, while diminished 

cortical thickness and extended cortical porosity are seen 

in cortical bone.
[22,23]

 On the other hand, bone mishap is 

predominantly associated with reduced bone game plan 

and low bone turnover in men. 

 

2.2. Secondary Osteoporosis 

Glucocorticoids, used to suppress, autoimmune and 

inflammatory diseases, various allergies and to avoid 

graft-versus-host disease following transplantation, are 

the most widely recognized reason for drug-initiated 

osteoporosis. The drawn-out utilization of 

glucocorticoids can bring about complexities, for 

example, glucocorticoid-induced osteoporosis 

(GIO).
[24,25]

 Glucocorticoids improve the development 

and differentiation of osteoclasts
[26]

, while restraining 

osteoblastogenesis by advancing osteoblast and osteocyte 

apoptosis
[27]

, bringing about expanded bone resorption 

and diminished bone arrangement.
[28,29]

 Glucocorticoids 

additionally suppress insulin-like development factor 1 

(IGF1), which advances bone arrangement by animating 

type I collagen blend, prompting collagen debasement 

and osteoblast apoptosis. In GIO, a quick decay of BMD 

has been seen inside three to a half year of start of 

glucocorticoid treatment.
[30]

 Ongoing low-portion 

glucocorticoid therapy in men getting androgen-hardship 

treatment for prostate malignant growth has been related 

with an expanded gamble of osteoporosis and the event 

of additional breaks, contrasted with control people.
[31]

 

Moreover, patients with Cushing's syndrome may 
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likewise experience the ill effects of sped up bone 

misfortune because of abundance glucocorticoid 

creation.
[32]

 

 

2.3. Heritable Factor on Osteoporotic Fractures 

Endeavors have been made to recognize the systems 

underlying osteoporosis utilizing omics innovations.
[33,34]

 

Albeit the ongoing utilitarian genomics and other omics 

investigations of osteoporosis have constraints, related 

particularly with the absence of solid human control 

tests, it is critical to proceed with examinations in this 

field as the right now utilized demonstrative technique, 

BMD, can't foresee who will encounter an osteoporotic 

crack. It is normal that a multi-omics examination will 

uncover the exact component fundamental osteoporotic 

breaks and distinguish high-risk patients all the more 

effectively in the future.
[35,36]

 

 

For example, it has been exhibited that a missense 

variation (Gln63Arg) of CNR2, which was 

unequivocally connected with BMD in a populace of 

postmenopausal osteoporosis patients, influences 

cannabinoid receptor type 2 (CB2) expression and 

movement.
[37]

 In this manner, a diminishing in the 

articulation or viability of CB2 flagging was 

recommended to influence lower bone density and even 

osteoporosis. 

 

3.0. Molecular Mechanism of Bone Remodeling and 

Osteoporosis 

3.1. Role of Bone Cells in Bone Loss 

Osteoclasts, osteocytes and osteoblasts are bone cells 

that are straightforwardly associated with bone 

redesigning.
[38]

 Bone arrangement, by mesenchymal stem 

cell (MSC)- determined osteoblasts and bone resorption 

by tissue-explicit macrophage polykaryons-derived 

osteoclasts are facilitated to keep up with bone mineral 

homeostasis and strength. Bone loss can happen because 

of the breakdown of every cell type. 

 

3.1.1. Osteoclasts 

Osteoclasts are enormous multinucleated cells that 

adhere deep down and resorb it, bringing about the 

development of openings and the arrival of calcium into 

the blood. Osteoclasts instigate bone resorption, a course 

of mineral disintegration and bone debasement, through 

discharging proteolytic compounds and hydrochloric 

corrosive.
[39,40,41,42]

 The significant proteolytic catalysts 

let out of osteoclasts are lysosomal enzymes (e.g., 

cathepsin K) and matrix metallopeptidase 9 (MMP-9).
[43-

45]
 This can happen in light of parathyroid chemical 

(PTH) and calcitonin excitement. PTH-initiated 

osteoclasts can deliver minerals back into the circulatory 

system, as a piece of the instrument of calcium 

homeostasis.
[38]

 PTH can likewise in a roundabout way 

increment osteoblast multiplication. 

 

3.1.2. Osteoblast 

Osteoblast-induced advancement of new bone starts in 

the embryo roughly six weeks following fertilization. 

Bone development can be partitioned into two kinds of 

solidification: intramembranous and endochondral.
[46]

 

The previous includes in a significant cycle happening 

during the regular healing of fractures and the 

development of the level bones of the clavicles and skull. 

Endochondral solidification is an interaction connected 

with the development of long bones, ligament 

substitution, and recuperating of bone cracks.
[47,48]

 

During intramembranous bone development, MSCs 

multiply and separate into osteoblasts, which produce 

bone by orchestrating extracellular framework proteins, 

like sort I collagen, the most bountiful one. When stored, 

the extracellular framework is in this manner mineralized 

through the aggregation of calcium phosphate as 

hydroxyapatite (Ca10(PO4)6(OH)2).
[49]

 

 

3.1.3. Osteocyte 

Osteocytes definitely stand out enough to be noticed for 

their focal job in bone redesigning. As one of the major 

cell parts of bone tissue, osteocytes are totally implanted 

in the bone framework and contain over 90% of all bone 

cells.
[50]

 

 

3.1.4. Adipocyte 

Bone marrow adipogenesis assumes a basic part in bone 

loss related with maturing as well as sicknesses, for 

example, diabetes mellitus. The separation of adipocytes 

got from MSC in bone marrow contends with 

osteoblastogenesis by its temperament of genealogy 

distribution while the experienced adipocytes express 

RANKL and advance osteoclastogenesis.
[51,52]

 

 

Notwithstanding the guideline by record factors in bone 

cells and adipocytes, paracrine impacts by adipokines, 

for example, omentin-1, adiponectin, leptin, visfatin, 

resistin and chemerin secreted from adipocytes have 

been displayed to include in bone redesigning. 

 

3.2. Other Factors for Osteoporosis 

GIO is the most widely recognized type of secondary 

osteoporosis.
[53]

 A few investigations have exhibited that 

a persistent glucocorticoid treatment is unequivocally 

connected with a low BMD and high defenselessness to 

fractures. Prednisolone treatment instigates apoptosis of 

osteoblasts and osteocytes, prompting decrease of bone 

formation.
[54]

 Iron is additionally a significant risk factor 

for osteoporosis.
[55]

 Iron over-burden is for the most part 

an outcome of persistent blood bonding's that are 

fundamental in problems, for example, sickle cell 

sickliness, genetic hemochromatosis and beta 

thalassemia major. Iron over-burden in mice brings about 

expanded oxidative pressure and bone resorption, 

prompting changes in bone microarchitecture and bone 

loss. Iron can straightforwardly restrain osteogenic 

responsibility and bone. 

 

Diagnostic Imaging 

Osteoporosis is a clinically quiet sickness until it appears 

as crack. The most widely recognized destinations of 

osteoporotic break are the vertebrae, trailed by the distal 
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lower arm and hip. Demonstrative imaging, for example, 

X-ray filtering, CT examining, bone outputs and plain 

radiographs can help the determination of osteoporotic 

cracks. Two-thirds of all vertebral breaks are clinically 

quiet, and just might be analyzed utilizing demonstrative 

imaging. Patients might give grievances of deficiency of 

level, kyphotic stance without torment, or intense hard 

agony. 

 

Therapeutic Approach and Novel Strategies 

Numerous prescriptions and therapeutic choices have 

been laid out for the treatment of osteoporosis.
[56]

 As 

osteoporosis happens because of an irregularity between 

bone resorption and bone development, the 

pharmacological choices for its administration are 

anabolic specialists and anti-resorptive. 

 

4.1. Anti-Resorptive Agents 

4.1.1. Bisphosphonates (BPs) 

BPs come in close contact with osteoclasts and diminish 

bone resorption by prompting osteoclast apoptosis. BPs 

are steady analogs of inorganic pyrophosphate and have 

a center design of P-C-P bonds, which are liable for the 

solid restricting fondness toward hydroxyapatite, the 

significant mineral part of bone.
[57]

 This limiting to bone 

minerals empowers BPs to be taken up by osteoclasts 

and restrain their movement. BPs have been utilized for 

the treatment of osteoporosis since the 1990s. They are 

accessible in reasonable conventional structure, in oral 

and intravenous definitions, and stay the first-line 

prescriptions for the treatment of osteoporosis.
[58]

 

Ibandronate and zoledronic corrosive are utilized 

intravenously while ibandronate, risedronate and 

alendronate are accessible as oral tablets. BPs are 

supported for use in GIO patients who are at expanded 

hazard of crack.
[59-61]

 The major ADR is the risk of 

abnormal femoral breaks and osteonecrosis of the jaw. 

Gastrointestinal and renal inconveniences have likewise 

been accounted for
[62,63]

, and long-haul utilization of BPs 

is additionally connected with a gamble for 

osteomalacia.
[64]

 BPs can be recommended for under five 

years and are enhanced with calcium. 

 

4.1.2. Denosumab 

Denosumab (Prolia) is a human IgG2 monoclonal 

antibody against RANKL that restrains osteoclast 

development, capability, and endurance.
[65-67]

 The half-

existence of denosumab is roughly 26 days and it doesn't 

seem to neutralizing antibodies.
[68]

 Denosumab is FDA-

approved for the therapy of postmenopausal osteoporosis 

with a high risk for crack as well concerning bone 

misfortune in men with prostate malignant growth 

getting androgen hardship treatment. It has additionally 

been supported for ladies with breast malignant growth, 

who are in danger for osteoporotic break. A 60 mg dose 

is applied subcutaneously at regular intervals and can be 

enhanced with oral calcium and vitamin D. In GIO, 

denosumab was demonstrated to be more compelling 

than risedronate in expanding BMD.
[69]

 The ADR of 

denosumab is connected with the way that RANKL is 

additionally plentifully communicated by dendritic cells 

and initiated T lymphocytes, and its adversarial impact 

could influence the insusceptible framework.
[70]

 In the 

past review, it was accounted for that the denosumab 

treatment bunch showed skin dermatitis (3%) and 

cellulitis (0.3%) contrasted with the benchmark group.
[71]

 

 

4.1.3. Selective Estrogen Receptor Modulators 

(SERMs) 

Estrogen has been displayed to straightforwardly control 

the endurance of mature osteoclasts by means of the 

Fas/FasL framework.
[72]

 Reliably, particular removal of 

estrogen receptor alpha in the osteoclasts of ladies could 

prompt an osteoporotic bone-like aggregate. SERM or 

estrogen collaborates with the RANKL/RANK/OPG 

framework and diminishes bone resorption.
[73]

 

Raloxifene, addressing double agonistic and antagonistic 

characteristics in estrogenic pathways (estrogen 

agnonist/antagonist, EAA), is a first-line treatment for 

patients with a spine crack risk. It can likewise be 

recommended to patients who have been treated with 

BPs. A blend of formed estrogens and bazedoxifene was 

supported by FDA for use in postmenopausal people for 

the counteraction of osteoporosis and the treatment of 

moderate-to-extreme vasomotor frameworks.
[16]

 Be that 

as it may, raloxifene is related with a little expansion in 

the risk of venous thromboembolism and stroke. Then 

again, as the general wellbeing chances surpass the 

advantages, hormonal substitution treatment, like 

estrogen-progestin treatment, is not generally suggested 

as first line treatment for the counteraction of 

osteoporosis in postmenopausal ladies.
[74,75]

 

 

4.1.4. Calcitonin 

Calcitonin is a manufactured polypeptide hormone with 

the regular properties of calcitonin, which is tracked 

down in fish, birds and mammals. Calcitonin receptors 

are communicated on osteoblasts and osteoclasts. 

Calcitonin keeps osteoclast forerunners from developing 

and controls osteoclast capability.
[76-78]

 This peptide 

chemical ties to receptors for the most part situated on 

the outer layer of osteoclasts, bringing about decrease of 

bone resorption movement. Moreover, calcitonin has a 

pain-relieving impact.
[79]

 In this manner, it very well 

might be a favored treatment for patients with intense 

osteoporotic cracks. Calcitonin acquired FDA 

endorsement for the treatment of osteoporosis in 

postmenopausal ladies who have had osteoporosis for 

over five years and couldn't get elective medicines. Be 

that as it may, the calcitonin-salmon nasal splash makes 

antagonistic impacts, including rhinitis, nasal 

aggravation, back torment, nosebleed, and cerebral 

pain.
[80]

 

 

4.5. Non-Pharmacological Fracture Prevention 

4.5.1. Calcium 

Intake of calcium is the most ideal choice just in patients 

whose osteoporosis pathology is directly connected with 

calcium deficiency or patients with auxiliary 

hyperparathyroidism. Calcium administration (800-1200 
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mg day to day) will smother PTH release and in the long 

run decline bone resorption and bone turnover. Be that as 

it may, over the top calcium consumption (in excess of 

1500 mg absolute day to day) isn't beneficial, will be 

removed, and it very well may be related with an 

expanded gamble of renal stones.
[81,82]

 

 

4.5.2. Vitamin D 

Vitamin D regulates calcium digestion, including bone 

resorption, gastrointestinal absorption and renal 

excretion. All patients getting glucocorticoid treatment 

ought to further develop nourishment to diminish 

fracture risk, and it very well may be to some extent 

accomplished by satisfactory calcium and vitamin D 

status (serum level of 25-hydroxyvitamin D, > 20 ng/mL; 

50 nmol/L). To address the inadequacies, enhancements 

can be utilized at a portion of 600-800 IU vitamin D 

daily. A few reports have shown that dynamic vitamin D 

has constructive outcomes in expanding BMD and 

forestalling vertebral breaks.
[83,84]

 Running against the 

norm, irregular high portions of vitamin D (60,000 IU 

month to month or 500,000 IU every year) have been 

related with an expanded risk of falls and breaks. In this 

manner, the suggested day to day portion shouldn't 

surpass 4000 IU of vitamin D in ordinary status.
[85,86]

 

 

4.5.3. Vitamin K2 

Vitamin K2 (menaquinone) is considered to help the 

gamma-carboxylation of osteocalcin, which is delivered 

by osteoblasts during bone matrix arrangement. It has 

been accounted for that a high serum level of 

undercarboxylated osteocalcin is a gamble factor for 

cracks in older ladies, which could be utilized as a free 

marker of break. Menatetrenone administration prompts 

diminished serum levels of undercarboxylated 

osteocalcin.
[87-89]

 

 

4.6. Novel Targets, Novel Approach, and 

Experimental Materials for the Prevention of 

Osteoporosis 

4.6.1. Combination Therapies 

Combination treatments with denosumab and estrogen-

like medications (e.g., raloxifene) displayed better 

viability over monotherapy with an extra 36% decrease 

in fracture risk
[90]

, and a quicker BMD increment and 

complete recovery of hip BMD
[91]

; however, protection 

from break isn't known. Then again, the combination 

BPs and teriparatide delivers no significant advantage 

over monotherapy.
[92]

 All things being equal, the 

consecutive utilization of these medications for 

achieving long haul the executives of osteoporosis risk is 

supported. For example, estrogen and raloxifene can be 

bought into moderately youthful postmenopausal ladies, 

trailed by teriparatide and abaloparatide, which are 

suitable for patients at fast approaching gamble of 

vertebral break. Additionally, with those treatments, 

continuation of treatment with BPs or denosumab ought 

to be viewed as in patients with a high gamble of crack. 

 

 

4.6.1. Stem Cells 

Stem cell-based treatments are turning out to be 

progressively significant in the therapy of persistent and 

dependable sicknesses, including osteoporosis, as they 

could empower corrective and customized regenerative 

medication draws near. A few distinct kinds of stem cells 

have been assessed to regulate osteoporosis, including 

embryonic, instigated pluripotent, and MSCs.
[93-97]

 

Among them, MSCs are basic possibility for bone 

regenerative medication, as they enjoy upper hands over 

different sorts of stem cells clinically, including 

simplicity of collecting, immunosuppressive results, and 

less moral worries.
[98-100]

 It has likewise been found that 

bioactive particles, for example, IL-6, angiogenin, 

hepatocyte development factor (HGF) and vascular 

endothelial development factor (VEGF) that are gotten 

from MSCs, can uphold bone recovery by and large.
[101-

104]
 Moreover, exosomes delivered by MSCs have been 

exhibited to promisingly affect bone redesigning and the 

counteraction of bone loss in vivo.
[105,106]

 

 

5.0. CONCLUSIONS 

Osteoporosis is an undeniably predominant condition as 

the maturing populace develops quick all around the 

world. It causes more than 8.9 million breaks each year 

overall.
[107] 

In western nations, yet additionally in East 

Asian nations, like China, Korea, and Japan, numerous 

older ladies and men as of now have expanded 

osteoporotic crack dangers. Osteoporotic cracks might 

prompt critical utilitarian restrictions and expanded 

mortality. Hence, an opportune determination, solution 

of prescription, as well as the administration of this 

sickness are significant. The fitting beginning stage for 

therapy is disputable in the clinical administration of 

osteoporosis. In postmenopausal ladies it is difficult to 

demonstrate that there is fracture assurance for the 

people with osteopenia on account of the trouble in 

recognizing low quality bone. With the numerous 

choices, a far reaching, careful interdisciplinary 

methodology can assist with enhancing the treatment, 

and thusly, work on useful results and personal 

satisfaction for patients with osteoporosis. The extent of 

the issue of osteoporosis requires close thoughtfulness 

regarding the fitting treatment of patients with 

osteoporosis either by the orthopedist, physiatrist, or 

other doctor. 
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