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Objective: The muscle quality index (MQI) is associated with numerous health outcomes in adults; however, the effects of distinct 
MQI on functional capacity in obese older women have not yet been fully investigated. Thus, we investigated the contribution of 
different muscle quality indices on TUG performance prediction in obese older women. We secondarily evaluated the association 
between MQI, aerobic capacity performance (Treadmill performance and 6-minute walk test), and obesity indices (BMI, body fat 
percentage, and neck, waist, and hip circumference).
Methods: Participants included 64 obese older women (mean age 67.05 ± 5.46 years, body fat ≥ 35%). General anthropometric, 
health history, body composition, treadmill exercise, and functional test (Time up and go) measures were collected. A hydraulic 
dynamometer was used to assess muscle strength, and Dual Energy X-ray Absorptiometry (DXA) to identify body fat percentage. The 
field MQI was defined as the highest reading divided by the subject’s body mass index (BMI), while the laboratory MQI was obtained 
by the ratio of grip strength to the entire arm muscle in kilograms measured by DXA. A hierarchical multiple regression was 
performed to predict TUG-test performance.
Results: An increase in field MQI of one unit is associated with a decrease of 2.59 seconds in the TUG test (β = −0.540; p = 0.004). 
There was no association between laboratory MQI and TUG performance (β = 0.067; p = 0.712). Furthermore, field MQI displays 
a positive correlation (p < 0.05) with aerobic capacity performance (6-minute walk test and peak O2 consumption) and a negative 
correlation (p < 0.05) with diverse obesity indices (neck and waist circumference, body fat, and BMI).
Conclusion: MQI displayed an important prediction with TUG-test, a positive correlation with aerobic capacity, and a negative 
correlation with obesity indices.
Keywords: muscle quality, aging, functional capacity, obesity, muscle mass, sarcopenia

Introduction
Populations in several countries are aging, and this demographic transition will substantially impact public health and 
medicine. Senescence is an irreversible process, described by morphofunctional changes in all physiological systems.1 

Progressive deterioration of neuromuscular apparatus is among the harmful changes over time, worsening the life 
expectancy, overall health status, and functional characteristics of living.2 In particular, the occurrence of low muscle 
mass is expected to be between 8 and 40%, varying among the people investigated and the procedures applied to detect 
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the sarcopenia process.3 In addition, muscle strength can reduce by around 12–15% every 10 years after an individual 
reaches the age of 50, potentially contributing to physical frailty, loss of autonomy, and poor quality of life.4,5 Hence, 
there is a vital need to understand the critical factors that determine functional ability during aging to create protective 
strategies and therapies.

The timed-up-and-go (TUG) test has been shown to be a critical validated instrument to assess physical capabilities 
during aging.6,7 Interestingly, this inexpensive, easy, and quick-to-perform instrument presented a strong correlation with 
gait speed, balance, risk of falls, hospitalization, and other functional tests, including hand grip strength.8–10 The TUG 
may be a valuable clinical tool to evaluate fundamental independence. Interestingly, Coelho Junior et al found that the 
variability in TUG was explained by lower limb muscle strength or power, mobility, and balance.5 This viewpoint is 
corroborated by Nur et al who demonstrated that muscle strength was a key predictor of TUG performance in older adults 
with knee osteoarthritis.2 More recently, it was observed that lower contractile properties of all quadriceps muscle 
components are correlated with TUG scores in older women.11

Despite the interesting findings, the previous investigations did not precisely evaluate how much muscle quantity 
or body mass and composition can affect the functional assessment. Older individuals with muscle or fat mass 
variability may not be capable of generating equal amounts of force production, consequently influencing TUG 
performance.12 In this scenario, muscle quality (MQ) may be an important biomarker of muscle health, because it 
normalizes the amount of strength per muscle unit or body mass.13 Previous studies showed that different muscle 
quality indices (MQI) are stronger predictors of muscle performance than Body mass index (BMI), muscle 
thickness, or strength alone.12 A low MQI is considered a useful predictor of adverse health events, gait disorders, 
and fatigue in older populations. For instance, MQI was a stronger independent predictor of lower extremity 
physical function than aerobic fitness and fat mass, which makes it a relevant measure for older adults with 
obesity.14 Therefore, MQ could help health professionals design better rehabilitation programs to enhance indepen-
dence in the aging population.15

In applied research settings, field-based estimates of MQI (dividing handgrip strength by upper limb muscle mass, 
body weight, or BMI) provide a similar prediction for mobility and lower extremity performance in community- 
dwelling older adults when compared to the most expensive method to determine MQI (eg, laboratory, normalized by 
lean mass through dual-energy x-ray (DXA)).16 In our laboratory, we observed a strong correlation effect between field 
MQI and laboratory MQI in octogenarians, which highlights the importance of simpler measures.17 Also, knee 
extensor muscle strength measurements with one repetition maximum (RM) and dynamometers that can provide 
different MQI is limited by the need for special equipment.18–20 In this regard, grip strength is an accurate and quick 
global strength method, making it a feasible way to assess the overall health status of older adults.21 Furthermore, from 
a practical standpoint, hand grip strength may be an inexpensive and preferable metric in long-term analysis to identify 
individuals at risk of functional decline.10,22 However, there are limited data on the influence of field MQI on 
functional capacity in obese older women. Consequently, little is known about the effects of distinct MQI on TUG 
scores.

Understanding the predictors of TUG is relevant to assess the need for assistance, care, and support for older adults. 
In addition, it may have great relevance in self-rated health, mainly when individuals are matched with other persons of 
the same age. This assessment is particularly important because functional impairment can clarify chronic disease 
incidence, polypharmacy, and, particularly, sedentary behavior. Handgrip strength and the TUG test were strong and 
independent predictors of short-term mortality; these objective indicators can explain the vulnerability, disabilities, and 
physical limitations, as well as premature death among older adults.23 The availability of a noninvasive method of MQI 
that is accessible and sensitive could deliver attractive insights for practical diagnostics of musculoskeletal health 
attached to aging.

Thus, the innovative purpose of the present study was to investigate the contribution of different muscle quality 
indices on TUG performance prediction in obese older women. We secondarily evaluated the association between muscle 
quality indices, aerobic capacity performance (Treadmill stress test and 6-minute walk test), and obesity indices (BMI, 
body fat percentage, and neck, waist, and hip circumference).
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Methods
Subjects
One hundred fifty-seven obese older women from a community in the Federal District, Brazil, were assessed for 
eligibility. To be eligible for participation in this study, the women were required to be aged 60–100 years with body 
fat percentages ≥ 35%, as assessed by dual-energy x-ray absorptiometry (DEXA). Of those initially assessed, 93 were 
excluded (did not meet inclusion criteria for body fat percentage), leaving 64 participants who met the inclusion 
criteria.24 These women were not precisely representative of the Brazilian population and were recruited on 
a voluntary basis through posters and lectures about the study. Subjects were interviewed and responded to a medical 
history questionnaire (past medical history, cardiac risk factors, previous cardiac events and procedures, and osteoarti-
cular disorders), underwent anthropometric measures, and answered a questionnaire about lifestyle information and use 
of medications. Subjects were classified as hypertensive according to diagnostic criteria used in previous studies and 
diabetes was defined as the documented prescription of insulin or other hypoglycemic medications. Characteristics of the 
study subjects are presented in Table 1.25–27

Table 1 Subjects’ Characteristics

Subject Variables Overall (n = 64)

Clinical
Age, mean ± SD, years 67.05 ± 5.46

Height, mean ± SD, m 1.54 ± 0.06

Body weight, mean ± SD, kg 72.06 ± 10.71
Body mass index, mean ± SD, kg/m² 30.33 ± 3.89

Neck circumference, mean ± SD, cm 36.02 ± 2.66

Waist circumference, mean ± SD, cm 92.25 ± 9.55
Waist height ratio, mean ± SD 0.59 ± 0.06

Hip circumference, mean ± SD, cm 107.66 ± 10.02

Body fat, % 42.81 ± 4.01
Lower body FFM, mean ± SD, kg 12.76 ± 1.65

Upper body FFM, mean ± SD, kg 4.47 ± 0.66

ASM, mean ± SD, kg 17.23 ± 2.19
Field MQI, mean ± SD, kg/BMI 0.85 ± 0.17

Laboratory MQI, mean ± SD, kg/kg 5.77 ± 0.97

Absolute HGS, mean ± SD, kg 25.73 ± 4.70
Timed-up-and-go, mean ± SD, seconds 6.91 ± 0.83

6-minute walk test, mean ± SD, meters 480.74 ± 51.63

Medications*
Angiotensin receptor blockers 33 (50)

Diuretics 27 (40.9)

β-blockers 12 (18.2)
Calcium channel antagonists 7 (10.6)

Angiotensin-converting enzyme inhibiters 12 (18.2)

Statins 17 (25.8)
Disease*
Hypertension 51 (77.3)

Diabetes mellitus type 2 10 (15.2)
Exercise data
Peak O2 consumption, mean ± SD, mL/kg 17.38 ± 3.65

Treadmill exercise time, mean ± SD, minute 7.41 ± 2.02

Note: *Data presented as frequency and percentage values. 
Abbreviations: FFM, fat-free-mass; ASM, appendicular skeletal muscle mass; MQI, muscle quality 
index; HGS, handgrip strength; VO2, volume of oxygen consumed.
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The study was approved by the Institutional Research Ethics Committee of the Catholic University of Brasília (UCB) 
(protocol 45648115.8.0000.5650). The study design and procedures were in accordance with ethical standards and the 
Declaration of Helsinki.28 Each subject was fully informed about the risks associated with study participation and gave 
their written informed consent. This study was performed under STROBE (Strengthening the Reporting of Observational 
studies in Epidemiology).29

For procedures evaluating lower functional capacity, handgrip strength, body composition, and anthropometric measure-
ments, a trained and experienced professional in geriatric patients of physical education was responsible for the applicability of 
the tests. Furthermore, a trained and experienced cardiologist in geriatric patients was responsible for conducting the treadmill 
stress testing. Also, test-retest reliability for handgrip strength, TUG-test, and 6-minute walk test based on previous studies 
displays an ICC higher than 0.87.30–32 For body composition, DXA displays a good precision with low coefficient variation.33

Evaluation of Lower Functional Capacity
The timed-up-and-go test consisted of rising from a chair and walking as fast as possible to a cone 3 m away, circling 
around the cone, and returning to sit on the chair.34,35 Subjects were allowed three trials to perform each test, with 
a one minute interval between trials, and received instructions to perform each test as fast as possible without running. 
Participants initiated the test with their back against the chair and hands on hips. The 6-minute walk test (number of 
meters walked in 6 min around a 20-meter course) was also applied.36

Handgrip Strength
Handgrip strength was determined using a handgrip Hydraulic dynamometer (Saehan Corp®, SH5001, S. Korea). Three 
measures were obtained in both the right and left hands and the highest value was recorded for statistical analysis.37 

The second position was used for all the subjects; with the forearm in a neutral position, elbow fully extended; standing 
position; and verbal encouragement was used for all subjects, with one-minute rest intervals between measurements. To 
calculate the field MQI, the highest reading was divided by the subject’s body mass index (BMI). Previous research 
supports strength corrected for BMI over absolute strength measures.16,19,38,39 To calculate laboratory MQI, the ratio of 
grip strength to the entire arm muscle in kilograms measured by DXA was obtained.17,40–42

Body Composition Analysis and Anthropometric Measurements
Body composition analysis was evaluated using DXA (General Electric-GE model 8548 BX1L, year 2005, Lunar DPX type, 
software Encore 2005; Rommelsdorf, Germany). Briefly, the apparatus was operated by a technically trained professional who 
performed a complete body scan with the participant in the supine position. DXA calibration was performed, and a phantom 
was used to check this calibration daily before body composition was evaluated. The legs were secured using non-elastic straps 
at the knees and ankles, and the arms were aligned along the trunk with the palms facing the thighs. Body mass (kg) was 
measured using a scale (W200 LCD Portable Welmy), and a conventional stadiometer was used to measure height (m). Body 
mass index was calculated by the traditional equation (body mass/height2). All circumferences were obtained using a non- 
elastic tape measure and averaged to determine the final reported circumference. Waist circumference was measured with the 
subject standing up, at the midway point between the last floating rib and iliac crest; neck circumference was measured with 
the subject standing erect with their hand positioned in the horizontal Frankfurt plane. The upper edge of the measuring tape 
was placed at mid-neck height, between mid-cervical spine to mid-anterior neck just below the laryngeal prominence. Hip 
circumference was measured with the subject standing up using the maximum circumference of the hip.43

Treadmill Stress Testing
Exercise testing procedures in the laboratory have been described in detail elsewhere.44 Subjects underwent a symptom- 
limited treadmill exercise test using a ramp-treadmill protocol. The protocol used velocity increments (between 0.004 and 
0.005 km/h each second) and grade (between 0.015 and 0.021% each second), adjusted for subjects to reach maximal 
exercise capacity within the recommended range of 8 to 12 minutes. The initial and final velocities were 3.0 km/h and 
6.0 km/h, respectively, while the initial and final grades were 1.0 and 14.0%. Subjects were encouraged to exercise until 
voluntary-exhaustion, and the achievement of 85% of maximum predicted HR and/or respiratory exchange ratio > 1.02 
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were used for the termination of testing.44 During each exercise stage and recovery stage, symptoms (chest discomfort, 
rate of perceived exertion, and dizziness), blood pressure, and heart rate were recorded.

Statistical Analysis
All statistical analyses were conducted using SPSS software version 18.0 (Chicago, USA). A multiple regression was run to 
predict the TUG test from field MQI, and laboratory MQI. The TUG test was used as a dependent variable because it is a sensitive 
and specific measure for identifying older adults at risk for falls.35,45 Linearity was found, assessed by partial regression plots and 
a plot of studentized residuals against the predicted values, independence of residuals, assessed by a Durbin-Watson statistic of 
2.06, and homoscedasticity, assessed by visual inspection of a plot of studentized residuals versus unstandardized predicted 
values. There was no evidence of multicollinearity, assessed by tolerance values greater than 0.1. The assumption of normality 
was met, evaluated by a Q-Q Plot. The multiple regression model statistically significantly predicted the TUG test, F(2, 61) = 
9.63, p = 0.001, adj. R2 = 0.24. Hence, considering that body fat negatively affects MQI, a hierarchical multiple regression was 
conducted to control the effects of body fat on TUG test results.46 In addition, a correlation was performed between field and 
laboratory MQI with peak O2 consumption, treadmill exercise time, and obesity measure indices. For r effect size, values 
between 0.2–0.49, 0.50–0.79, and ≥ 0.80 were considered small, moderate, and large, respectively.47 For power analysis (Linear 
multiple regression: Fixed model, R2 deviation from zero), considering an effect size of 0.54, α = 0.05, and number of predictors 
(field and laboratory MQI), a power of 0.99 was observed for 61 participants. An alpha level of α ≤ 0.05 was considered 
significant. For data analysis, SPSS (version 20.00) and G*Power 3.1.9.7 were used.48

Results
Only field MQI added statistically significantly to the prediction of the TUG test, p = 0.004. Regression coefficients and 
standard errors can be found in Table 2 (below). As such, an increase in field MQI of one unit is associated with 
a decrease in the TUG test of 2.59 seconds. However, the inclusion of body fat as a covariate did not add a statistically 
significant increase to the variance explained by the model, R2 of 0.26, F(1, 60) = 0.21, p = 0.21 Table 2.

Field MQI
For correlation analysis, field MQI displayed a positive statistical correlation with the 6-minute walk test (r = 0.36, 
p = 0.003), peak O2 consumption (r = 0.29, p = 0.021), and treadmill exercise time (r = 0.30, p = 0.016). However, field 
MQI displayed a negative statistical correlation with neck circumference (r = −0.35, p = 0.004), waist circumference 
(r = −0.34, p = 0.006), waist height ratio (r = −0.51, p = 0.001), hip circumference (r = −0.36, p = 0.003), percentage 
body fat (r = −0.30, p = 0.016), and BMI (r = −0.46, p = 0.001) (Table 3).

Laboratory MQI
For correlation analysis, laboratory MQI displayed a positive non-statistical correlation with the 6-minute walk test (r = 0.12, 
p = 0.32), peak O2 consumption (r = 0.15, p = 0.22), and treadmill exercise time (r = 0.15, p = 0.23). However, laboratory MQI 
displayed a negative statistical correlation with BMI (r = −0.29, p = 0.017) and neck circumference (r = −0.35, p = 0.004). 
Furthermore, we found a negatively non-statistical correlation with waist circumference (r = −0.18, p = 0.14), waist height 
ratio (r = −0.21, p = 0.084), hip circumference (r = −0.22, p = 0.081), and percentage body fat (r = −0.03, p = 0.76) (Table 3).

Table 2 Multiple Regression Predicting TUG Test Based on Field and Laboratory MQI

Unstandardized Coefficients Standardized Coefficients Sig. 95.0% Confidence Interval for B

B Std. Error Beta Lower Bound Upper Bound

(constant) 8.814 0.564 0.000 7.687 9.941

Field MQI −2.596 0.861 −0.540 0.004* −4.318 −0.874

Laboratory MQI 0.057 0.154 0.067 0.712 −0.251 0.365

Note: *p ≤ 0.05. 
Abbreviations: TUG, time-up-and-go test; MQI, muscle quality index.
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Discussion
The current study was conducted to investigate the association of different MQI indices with TUG performance, aerobic 
capacity, and obesity indices. Interestingly, only field MQI predicted the TUG performance in obese older women. 
Furthermore, this simple method displays a positive correlation with aerobic capacity performance, while demonstrating 
a negative correlation with diverse obesity indices. In contrast, the significant associations for the Laboratory MQI were 
more restrained, only showing a negative correlation with BMI and neck circumference (Figure 1). To the best of our 
knowledge, this is the first study to show that measurement of field MQI may be an easy and useful screening tool in 
clinical practice to identify obese older adults at a high risk of functional decline based on the TUG test.

Table 3 Spearman Correlation Between MQI and Clinical 
Variables and Exercise Data

Field MQI Clinical MQI

6-minute walk test, m 0.33* 0.12

Peak oxygen consumption, mL/kg 0.29* 0.15

Treadmill exercise time, min 0.30* 0.15
Neck circumference, cm −0.35* −0.35*

Waist circumference, cm −0.34* −0.18

Waist height ratio −0.51* −0.21
Hip circumference, cm −0.36* −0.22

Body fat, % −0.30* −0.03
BMI, kg/m² −0.36* −0.29*

Note: *Statistically significant (p ≤ 0.05). 
Abbreviations: MQI, muscle quality index; BMI, body mass index.

Figure 1 Summary of main associations of differents MQI with TUG performance, aerobic capacity, and obesity indices. 
Note: The figure was created in the Mind the Graph platform (www.mindthegraph.com). 
Abbreviations: TUG, timed-up-and-go test; MQI, muscle quality index; BMI, body mass index.
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Although hand grip strength does not explicitly evaluate lower extremities in daily activities, previous studies 
indicated that all TUG parameters significantly correlated with hand grip strength. Porta et al 2018 showed 
a significant negative correlation between hand grip strength and TUG phase times for women aged 70.10 Wiśniowska- 
Szurlej et al 2019 found that regardless of sex and cognitive status, older people with lower handgrip strength were 
characterized by a longer duration of the task.22 Furthermore, gait speed and dynamic balance were positively correlated 
with hand grip strength. Thus, this possible relationship between field-based estimates of MQI and TUG values could be 
partially explained by the fact that optimal hand grip strength can reflect the integrity of underlying biological processes 
linked to age-advance, including neural and motor performance, and overall health status.

In particular, the absolute hand grip strength was high in overweight and obese individuals; however, the relative 
measures were low, suggesting that the absolute values can be significantly affected by body weight or BMI.46 An 
interesting finding from the current study was that field MQI negatively correlates with diverse obesity parameters, 
suggesting that excessive fat mass can impose an unfavorable burden on muscle function. Our results corroborate previous 
studies, which revealed that long-term exposure to obesity is associated with poor relative hand grip strength.49–51 

Mechanistically, these deleterious effects result from complex metabolic, neurological, and muscular changes.52 Notably, 
chronic low-grade inflammation, anabolic resistance, and oxidative stress, linked to obesity, diminish functionality.46

On the other hand, the associations for the Laboratory MQI were limited, merely displaying a negative correlation 
with BMI and neck circumference. Moreover, we found that laboratory MQI was not associated with the best results in 
the TUG test. Contrary to our results, a significant association was demonstrated between muscle quality and physical 
function (chair rise time and gait speed) in older men.53 Furthermore, muscle quality (leg extension power/lower 
extremity mineral-free lean mass) was an independent predictor of performance in the 6-minute walk, 8-foot up-and- 
go, and 30-second chair stand in community-dwelling older women.16 However, those studies used lower limbs 
normalized to DXA to calculate the laboratory MQI values. We speculate that BMI is a more sensitive measure when 
compared with the entire arm muscle analyzed by DXA to predict the TUG performance in the present sample. Indeed, 
BMI represents a global measure to estimate global body fat, and aging has a larger effect on the reduction in strength in 
the lower limb muscles compared to the upper limb muscles, which may partially illuminate our findings.54,55 Moreover, 
obese older adults are more vulnerable to balance problems in the lower extremities and, consequently, have more 
difficulty in the TUG.

In addition, it is essential to consider that different methods used to calculate MQI based on movement type 
(isometric vs isotonic vs isokinetic) and anatomical location (upper vs lower body) might affect the interpretation of 
results.13 Lower body MQI in a previous study was better associated with self-reported difficulties and functional 
impairments than upper body MQI.56 However, measurements of knee extensor muscle strength with one repetition 
maximum (RM) and dynamometers that can provide different MQI is limited by the need for special equipment.18–20 

Also, a comparison between different types of MQI should be evaluated in future studies.
Complications in mobility are often the initial sign of functional decline during aging. The TUG test contains 

numerous functional mobility tasks that are relevant to the daily life of older adults, such as walking, turning, standing 
up, and sitting down.7 Based on this importance, Ansai et al explored the differences in performance in TUG subtasks 
between frail, prefrail, and non-frail older adults.7 The authors found that frail older adults took longer to complete the 
TUG than prefrail and non-frail individuals, which was explained by walking slower, taking more steps, and altering the 
quality of movement. Considering that MQ can better explain the syndrome of loss of muscle mass and strength in older 
adults, this key measure could clarify early physical manifestations of frailty and mobility skills. Thus, future studies are 
required to evaluate the link between changes in MQI and frailty syndrome.

Interestingly, it was reported that there is a close association between hand grip strength and cardiovascular health, 
cardiac structure, and function. For instance, higher hand grip strength was related to cardiorespiratory fitness, preserved 
ejection fraction, lower left ventricular mass-to-volume ratio, and higher left ventricular end-diastolic volume.57–59 

However, these studies were conducted in adults and neglected the importance of MQ based on handgrip strength 
normalized by BMI. An exciting result of our study was that field MQI displayed a positive correlation with the 6-minute 
walk test, peak O2 consumption, and treadmill exercise time. Despite a small r-effect size (0.2–0.49), the current work 
represents an essential first step in understanding the interrelationships between MQ and aerobic capacity. Treatments 
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based on the exploitation of these interactions may improve health in obese older women, since MQ and aerobic 
metabolism are impaired in this condition.60 Greater MQ values accompanied by improved aerobic capacity performance 
have implications for exercise prescription and could be key determinants for reducing disability and immobility 
throughout the life span.

Another cross-sectional study with a sample of obese older woman found that individuals with high relative hand grip 
strength presented a higher chronotropic index and better heart rate recovery in the first- and second-minutes post- 
treadmill exercise testing.61 These data suggest that muscle strength can modulate adrenergic sensitivity, which seems to 
contribute to an attenuated heart contractile activity in response to stress. Moreover, our outcomes align with the 
beneficial consequences of field MQI on cardiometabolic disease risk during aging.62 Thus, the role of MQI in 
cardiovascular health warrants increased attention because appropriate hand muscle strength scores can be recommended 
in the prevention and pathogenesis of cardiovascular disease during the advancing age.

Optimal methods for quantifying MQI are still under debate. The most feasible method can vary according to available 
resources, sensitivity, and application possibilities. Previous studies showed that muscle strength depends on age, sex, body size, 
physical activity levels, malnutrition, and the sarcopenia process.63,64 These critical factors lead to high heterogeneity of hand 
grip strength values among diverse samples and produce difficulty in drawing comparative conclusions. Thus, our findings based 
on hand grip strength adjusted for BMI can be used to reduce the influence of heterogeneity in the results. In terms of practical 
applications, prior field MQI screening could represent an easy access, low-cost method using portable equipment, to provide 
meaningful feedback to health professionals to identify possible deficiencies in the functional capacity of the aging population.

It is significant to point out that the current study has some limitations. The present study’s sample was composed 
only of older women, so the results may not apply to other populations and may not be suitable for generalizability. Thus, 
our data may not characterize normative data. Normative information can be obtained by conducting an investigation 
involving a large and randomly selected representative sample from a broad population. Moreover, the cross-sectional 
nature of this study prevents the ability to identify any causal relationship between study variables and outcomes. Finally, 
our results are limited to our specific tests, muscle groupings, and measurements. Thus, whether different MQI will 
continue to determine other functional tests remains a provocative hypothesis for further investigation.

Conclusion
This study found a potential association between muscle quality and functional capacity. Field MQI is superior to 
laboratory MQI for “Up and Go” test performance prediction in obese older women. Furthermore, field MQI positively 
correlates with aerobic capacity performance, while no apparent correlation was seen in laboratory MQI. Employing 
simple tools, early screening of field MQI could identify the physical disability risk, as well as facilitating the planning of 
appropriate interventions that prevent deficits in functional capacity during aging.
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