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Abstract 

Osteoporosis (low bone mineral density) and sarcopenia (muscle loss) are collectively 

known as Osteosarcopenia. Osteoporosis and sarcopenia appear to affect the patient's fat 

content as the level of physical activity decreases, resulting in obesity. These three terms 

are named as “Osteosarcopenic obesity.”  Osteoporosis and obesity have increased health 

care costs tremendously over the years. Nutritional modifications like sufficient 

magnesium, calcium, protein, vitamin D, and omega-3 and some pertinent exercises help 

patients dealing with this syndrome. This syndrome could be overcome by modifying 

dietary patterns and increasing physical activity as lifestyle choices greatly influence its 

prevalence. This article will help to understand the relationship between Osteosarcopenia 

and obesity and their associated risks.  

 

Keywords: Osteoporosis, Sarcopenia, Obesity, Nutritional modifications 
 

 

 

 

 

 

 

 

 

 

 

1
 University Institute of Diet & Nutritional Sciences, The University of Lahore, Lahore, Pakistan. 

2 
Faculty of Allied Health Sciences, The University of Lahore, Lahore, Pakistan. 

*
Corresponding author’s email address: shahnaibhatti@gmail.com 

 

 

 

 

 

 

  



 

 

 

 

 

 
 

 

 

Association between Osteosarcopenia and Obesity; A Review Article 

National Journal of Medical and Health Sciences (NJMHS) Vol.1 (1-2), 2019.                                
 
 
 
 
 
 
 
 

40 

INTRODUCTION 

With the ongoing increase in the 

world’s population, the incidence of 

chronic disease grows 

alongside.(Hirschfeld et al., 2017) One 

of the common conditions occurring is 

osteoporosis and sarcopenia linked with 

significant morbidity and mortality as a 

person ages.(Edwards et al., 2015) 

Osteoporosis is a skeletal disorder 

presenting low bone mineral density 

(BMD) and a greater vulnerability to 

fractures.(Urano and Inoue, 2015) 

Whereas sarcopenia describes a decline 

in muscle mass occurring with 

age.(Ormsbee et al., 2014) A 

phenomenon that is known as obesity is 

highly prevalent in age-related muscle 

and bone loss.(Hirschfeld et al., 2017) 

Obesity is defined as abnormal or 

excess fat accumulation that impairs 

health.(He et al., 2015) Although 

obesity has multiple causes, the primary 

cause appears to be excess energy 

consumption and decreases physical 

activity. Body mass index (BMI) is 

commonly used to define obesity.  

BMI: weight (kg) / height (m2)  

(Minhas et al., 2010)  

Osteosarcopenic Obesity: Ilich and 

colleagues, in 2014, coined the term 

“Osteosarcopenic obesity.”(Ilich et al., 

2014) Although additional research is 

required to simplify potential 

mechanisms, a loss of muscle and 

skeletal mass and function are also 

related to a sedentary lifestyle.  An 

increase in fat content is associated 

with inflammation, leading to 

abnormalities in muscle and skeletal 

mass, size, and function. Consequently, 

nonexistent activity further reduces 

muscle functions and mass caused due 

to obesity derived inflammation. 

Furthermore, reduced muscle mass 

results in a further decrease in physical 

activity.(Ormsbee et al., 2014) 

Excessive fat content causes 

inflammatory cytokines that might 

trigger bone resorption while also 

reducing bone strength. (Gonnelli et al., 

2014) Osteosarcopenia occurs mostly in 

old age, with increased risk for 

fractures, falls, and a further decline in 

physical function (Drey et al., 2016). 

Obesity is heritable and predisposes to 

many diseases. (Locke et al., 2015) 

Risk factors of osteosarcopenic obesity 

include genetic factors, ageing, 

hormonal such as endocrine factors, 

lifestyle factors – (low diet, physical 

activity,  and smoking) (Curtis et al., 

2015), and chronic diseases 

(Jafarinasabian, 2018).  

Diagnostic criteria: Two types of 

assessments are proposed for the 

diagnosis of OSO: functional (via 

physical performance) and 

chemical (via body composition) (Ilich 

et al., 2016). Some methods to identify 

body composition parameters include 

dual-energy X-ray absorptiometry 

(DXA) and magnetic resonance 

imaging (MRI). 

 While assessing osteoporosis, the “T-

score” by regions of the body (e.g. 

spine and femoral sites) and DXA scan 

gives BMD to identify osteoporosis and 
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evaluate fracture chance. 

(JafariNasabian, 2018) According to the 

European Working Group on 

Sarcopenia in Older People 

(EWGSOP), sarcopenia can be 

identified by measuring appendicular 

lean mass ratio over the square of 

height.(Beaudart et al., 2014) 

According to EWGSOP, short physical 

performance battery (SPPB) and 

handgrip strength are taken to diagnose 

OSO. The SPPB components include 

balance tests (gait speed, chair sit-to-

stand & one-leg stance for 

balance).(Ilich et al., 2016) BMI is 

frequently used to express obesity. 

Other methods used are absorptiometry, 

MRI, CT, and waist circumference. It is 

not explicit to gender and is associated 

with the total content of body 

fat.(Minhas et al., 2010) 

Lifestyle adaptations: Lifestyle 

adoptions also play an essential role 

and have a 20–40 % impact on adult 

peak bone mass. By optimizing lifestyle 

factors, strength and peak bone mass 

can be improved. (Cosman et al., 2014) 

Amongst them, physical activity 

modifications and dietary patterns are 

the topmost to be executed. Nutritional 

modifications to alleviate and prevent 

Osteosarcopenic syndrome include 

sufficient intake of magnesium, protein, 

vitamin D, calcium, and increased 

intake of foods consisting of fiber and 

omega-3 polyunsaturated fatty acids. 

(JafariNasabian et al., 2017)  

Ageing, frequently linked with 

diseases, also affects body composition 

and bone. There are several ways to 

remain physically active for older 

adults despite their physical limitations. 

Conventional aerobic and resistance 

exercises might not be the top choice 

for OSO people as primary therapy. 

Alternative activities (Pilates, yoga, tai 

chi) may be better suited for them. 

(Inglis et al., 2017) They not only 

physically sustain the body but also 

enhance the stability and quality of 

life. (J Kelly and C Gilman, 2017) They 

decrease fat mass, increase flexibility 

and balance, reduce falls, and improve 

BMD. (Inglis et al., 2017) Whole-body 

vibration (WBV) is a common exercise 

consisting of people standing on an 

oscillating plate while the motor 

transmits vertical acceleration to bone 

and muscles. (Reginster et al., 2016) 

Muscle power and bone formation may 

be increased through WBV. Suggesting 

exercise (even low baring) is required 

to maintain or improve balance, muscle 

power, and reduce adiposity. (Inglis et 

al., 2017)   

 

REVIEW OF LITERATURE: 

A cross-sectional study in older women 

was conducted to identify specific 

characteristics of Osteosarcopenic 

obesity syndrome. The study comprised 

of 59 women aged 76.0±7.3 years with 

a BMI of 27.0±5.5 kg/m2. Compared to 

the others, women with OSO had lower 

bone mineral density (BMD) at most 

skeletal sites. The OSO women had 

considerably lesser appendicular lean 

mass and a more significant amount of 
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body fat than typical compared to the 

other women. The OSO and 

osteoporotic obese women had the 

lowest scores on physical performance 

tests and more low muscle power than 

other women. (Inglis, 2017). The aim of 

a study conducted on 434 50+ aged 

women was to determine the prevalence 

of Osteosarcopenic obesity and to 

examine its relationship with physical 

performance in middle-aged and older 

women. Osteosarcopenic obesity was 

defined by the concurrence of 

osteopenia, sarcopenia, obesity, 

and osteoporosis. The prevalence of 

OSO was 19%, and insufficient 

physical activity was associated with 

OSO.(Szlejf et al., 2017)    Caitlin 

Mason et al. conducted a study to 

examine the 12 months of weight loss 

due to diet and exercise (aerobic) on 

439 obese postmenopausal women 

suffering from sarcopenia. The divided 

subgroups had different interventions, 

such as the diet group had an 

intervention of total weight loss by 10% 

while exercise intervention included 

aerobic activity 5 days a week and 45 

minutes per day. It was concluded that 

the exercise added to dietary 

modification could overcome the loss 

of lean mass during weight loss, and 

these are important during the therapy 

of sarcopenia. (Mason et al., 2013)  

A study was done to examine the 

association of 25hrodxy vitamin D 

(OHD) with sarcopenia and physical 

activity. Around 700 patients around 62 

years participated. The study results 

showed that people with lower 25OHD 

had a lower percentile of appendicular 

lean mass, leg strength, and physical 

activity. It was concluded that 25OHD 

is important for maintaining muscle 

functions, skeletal muscle mass, and 

physical activity.(Scott et al., 2010) 

Jurgen M and fellows conducted a 

study on the effect of Vitamin D and 

whey protein on older people suffering 

from sarcopenia. Three hundred eighty 

sarcopenic elders were chosen with low 

skeletal muscle and less physical 

performance. Leucine enriched whey 

 

Figure 1: Association of Risk Factors 

for Osteosarcopenic Obesity 

 

protein, and vitamin D supplements 

were provided twice daily for 13 weeks. 
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Among sarcopenic adults, this 

intervention resulted in improvements 

in lower-extremity function and muscle 

mass. (Bauer et al., 2015) A study was 

conducted over a year to verify the 

effect of diet and physical activity on 

107 obese adults aged 65. They were 

allotted to the control group, exercise, 

and diet group. There was no change 

observed in the physical activity group 

or control group, but the weight was 

reduced by 9% in the diet with exercise 

group and 10% in the diet group. 

Overall, providing combined 

intervention had a maximum effect in 

physical function than either given 

separately. (Villareal et al., 2011) 

Chang and fellows conducted a study 

for sarcopenic patients living in 

institutions to analyze the effect of 

whole-body vibration (WBV) on 

physical health, skeletal muscle mass, 

and quality of life. This study consisted 

of 31 sarcopenic adults with an age of 

65 years or more. Over three months, 

the (WBV) intervention was made, in 

which three times a week, older adults 

were trained. The study showed 

improved physical fitness, skeletal 

muscle mass, and quality of life among 

the institution's participants. (Chang et 

al., 2018) Covenanter Borg and his 

colleagues conducted the study to treat 

sarcopenia with nutrients. The total 

participants were 227 older adults, of 

whom 53 were sarcopenic with 65 

years or older. Their usual dietary 

practices were assessed using a 

questionnaire. Results have found that 

sarcopenic older adults had a lower 

intake of B vitamins and some other 

nutrients than other adults.  

Furthermore, these participants were 

treated with different nutrients like 

serum 25 hydroxyvitamin D 

magnesium and alpha-tocopherol, 

resulting in an effective decrease in the 

sarcopenic level. (ter Borg et al., 2016) 

A cross-sectional study was conducted 

to assess calcium and vitamin D levels 

in 340 postmenopausal osteoporotic 

women aged more than 65 years (56% 

treated and 44% untreated). The study's 

result was that the prevalence of 

vitamin D deficiency was higher in 

women's untreated group than treated 

women (48% and 29%, respectively). 

Moreover, the calcium intake was less 

than 1200 mg for both treated and 

untreated groups. (Quesada-Gómez et 

al., 2013)  The objective of an 

examination was to decide if smoking 

and drinking coffee in menopausal 

ladies add to the decrease of bone mass 

and osteoporosis, just as the effect of 

physical activity on bone mass. One 

hundred women of postmenopausal age 

were included in the study. Analysis of 

the data shows some significant 

association of smoking with 

osteoporosis while exercise is a 

defensive factor for bone 

health.  Examinations of data showed 

that smoking was factually connected 

with osteoporosis. (Bijelic et al., 2017) 

Yang S conducted a study to observe 

the relationship interlinked with BMD 

and fracture risk. Around 1032 males 
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and 1701 females aged 50 years and 

above took part in the study. 

Measurements were carried out by 

(DEXA). X-ray reports determined the 

occurrence of fractures. Results showed 

that the BMD at the femoral neck of 

hypertensive females. Hypertension 

was a risk factor for fracture and 

fragility after regulating bone mineral 

density and covariates. However, in 

males with BMD at the higher femoral 

neck. Hypertension is a self-

determining factor that contributes to 

osteoporosis and was lower 

osteoporotic fracture in postmenopausal 

women. (Yang et al., 2014) A study 

aimed to observe the association 

between obesity and Osteosarcopenia 

among postmenopausal women. BMI 

extending from 18.5 to 40 kg/m2, 

participants comprised of 84 

overweight postmenopausal ladies, 

matured 39– 83 years, of whom 22 had 

typical bone thickness, 38 had 

osteopenia and 24 had osteoporosis. 

From the result it was concluded that 

ladies with osteopenia and osteoporosis 

assessed by DEXA had diminished fat, 

skeletal and bone mass contrasted and 

typical bone thickness ladies. (Peppa et 

al., 2017) An experimental study on 

4,864 participants (2,099 men, 2747 

women) aged 60 or above was 

conducted to observe the link between 

sarcopenia and hypertension in aged 

Koreans. The subjects were divided 

into 4 sets on absence or presence of 

obesity or sarcopenia. Results showed 

that the hypertension in non-obese non-

sarcopenia was 49%, 60% for normal 

weight sarcopenic patients, 66% of 

patients with the absence of sarcopenia 

but presence of obesity and 75% for 

sarcopenic patients that are obese. 

Results concluded that patients who 

have sarcopenic obesity are more 

prevalent to hypertension than those 

who suffered from obesity or were 

sarcopenic. (Han et al., 2014) A study 

was designed to observe the outcome of 

diabetes on bone metabolism and 

structure by determining BMD. BMD 

was measured in 27 type 2 diabetes 

mellitus patients, 26 type 1 DM patients 

(age 49-65 years) without identified 

osteoporosis. A related sample at 

baseline and five years later were taken. 

The study showed that in 17 men with 

type1 diabetes, BMD lowered at the 

femoral neck, and no change was seen 

at the forearm or lumbar spine. In type 

2 DM 11 women, BMD reduced on all 

sites apart from the spine. Bone mineral 

density did not change at any place in 

type 2 men or type 1women. In type 1 

patients, there was a reduction in free 

testosterone. This study indicated that 

bone mineral density is negatively 

influenced by type 1 DM in males and 

type 2 DM in females. (Hamilton et al., 

2012) A cross-sectional study was 

designed to define the link between low 

bone mass and calcium and caffeine 

intake in Brazil's premenopausal 

women. Under this study, around 155 

participants were involved of age 40 

years or above. Ultrasound, 

anthropometric assessment, and 
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questionnaires did the evaluation. 

Results showed that 67% was 

overweight, 30% with low bone 

density, 4% with osteoporosis-related to 

caffeine intake, and 38% women had 

low bone mass. This study's conclusion 

showed a greater occurrence with low 

bone mass in the premenopausal 

females associated with caffeine intake. 

(Harter et al., 2013) The aim of this 

study was to observe the association 

between mineral density and fracture 

risk in adults with type 2 diabetes 

mellitus. Data was collected from 9449 

women and 7436 men. Results showed 

that among 770 women observed with 

diabetes mellitus, hip fracture was seen 

in 84 women and non-spine fracture in 

262. In around 100 men having diabetes 

mellitus, hip fractures occurred in 32 

and non-spine fracture in 133. 

Furthermore, it was seen that people 

with diabetes mellitus showed a greater 

fracture risk compared to those without 

diabetes mellitus. Similarly, people 

with diabetes mellitus indicated a 

greater T-score than those without 

diabetes mellitus. (Schwartz et al., 

2011)  A study was conducted to assess 

the calcium effect intake from dairy 

sources on BMD and fracture 

occurrence. Almost 625 post-

menopausal women partook in the 

study aged more than 55 years old. 

BMD and previous fractures were the 

main outcome measures, and the 

questionnaire observed the calcium 

intake.  Results show that the calcium 

intake was lower in women with 

previous fracture history than those 

who do not have any fracture history. 

(Wlodarek et al., 2014) A study was 

carried out to examine the consequence 

of protein intake on hip fractures 

among the elderly. The study 

comprised 946 participants, including 

566 females and 370 males with a mean 

age of 75 years with no history of hip 

fractures. To evaluate their intake, they 

completed a food frequency 

questionnaire. Mean intake of protein 

was 68 gm/d. It was seen that an 

increase in the consumption of protein 

lowered the risk of hip fracture. 

Consequently, the study showed that 

high protein intake is linked with a 

lower chance of hip fracture. (Misra et 

al., 2011) A study was performed to 

assess the link between intake of omega 

3 fatty acid and BMD at the spine and 

hip site in older adults. The study 

involved 2 2125 males and females 

aged 60 or above. Using 24-hour 

recalls, consumption of omega 3 fatty 

acids was determined, while 

questionnaires were used to evaluate 

the use of omega 3 fatty acid 

supplementation. The results showed 

that diet obtained omega 3 fatty acids 

were linked to higher BMD of the 

femoral neck but not of BMD of the 

lumbar spine or total femur. On the 

other hand, supplementation of omega 

3 fatty acids resulted in increase in the 

BMD of lumbar spine but not with 

BMD of total femur or femoral neck. 

Altogether, in older adults, lumbar 

spine BMD was positively impacted by 
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omega 3 fatty acids. (Mangano et al., 

2014) A study was performed to assess 

the effect of diet quality on 

Osteosarcopenic obesity, fat mass, 

muscle mass and bone mass among 

middle aged and older males and 

females. The study comprised of 2579 

males and 3550 females who were 50 

years or older of age. 24-hour dietary 

recall was used to obtain required data 

while the quality of the diet was 

evaluated through Diet Quality Index-

International (DQI-I) where greater 

points signify better value. DEXA was 

used to define one’s composition. 

Results showed that women with high 

DQI-I scores had reduced chances of 

Osteosarcopenic obesity compared to 

those having low DQI-I scores. 

However, male DQI-I scores did not 

relate with the abnormalities of a 

person’s composition including 

Osteosarcopenic obesity. This study 

concluded that middle and older 

females consuming a healthy diet have 

lesser chances of developing body 

composition abnormalities.(Kim et al., 

2017) 

 

CONCLUSION: 

Osteosarcopenia is among the world's 

significant health problems in elderly 

patients and is associated with obesity 

at an alarming rate. Together, these 

conditions increase the complications 

of health, especially among older 

adults. Finding out the determinants of 

this condition will help prevent its 

incidence and reduce the complications 

through optimal diet and exercise.  
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