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What is already known about this subject? 

 Sarcopenic obesity can occur in adults with advanced knee osteoarthritis (OA), with 

negative implications on clinical outcomes. 

 Self-reported weight history (particularly lifetime and recent weight gain trajectory, and 

multiple weight cycling events) have been associated with the presence of sarcopenic 

obesity in other clinical and community cohorts. 

What are the new findings? 

 Self-reported weight gain in the preceding year was associated with the presence of 

sarcopenic obesity in adults with advanced knee OA. 

 No associations were found with weight gain in the past decade, or frequent weight 

cycling events during the lifespan. 

How might your results change the direction of research or the focus of clinical practice? 

 Discussions about recent weight trajectory may help identify individuals with knee OA 

who are at-risk for sarcopenic obesity. This may support future efforts to screen for this 

condition in clinical settings. 

 Weight loss is routinely advised for individuals with obesity and knee OA, however our 

findings suggest that prioritizing and supporting prevention of weight gain may be more 

important with respect to sarcopenic obesity. 

  



 

Abstract 

Objective: Examine associations between self-reported weight history and sarcopenic obesity in 

adults with advanced knee osteoarthritis (OA).  

Methods: Self-reported weight history was collected from n=151 adults (58.9% female) with 

knee OA and a body mass index (BMI) ≥30 kg/m2 in a cross-sectional study. Body composition 

was assessed using dual-energy x-ray absorptiometry. Sarcopenic obesity was defined as 

appendicular skeletal muscle mass (ASM), adjusted by BMI, <0.51 kg/m2 in females and <0.79 

kg/m2 in males; prevalence was 27.2%. Weight gain in the preceding year, weight gain ≥5% of 

body weight in past decade, and multiple weight cycling events in lifespan [loss of ≥10 lbs (4.5 

kg) with regain ≥3 times] were examined using logistic regression (adjusted by age, sex and %fat 

mass), with the dependent variable of sarcopenic obesity presence.  

Results: Weight gain in the preceding year was associated with sarcopenic obesity (OR 2.45, 

95%CI 1.02-5.87). No associations were found with weight gain in past decade (OR 1.04, 

95%CI 0.43-2.5), or weight cycling (OR 0.86, 95%CI 0.37-2.01).  

Conclusions: In adults with obesity and advanced knee OA, self-reported weight gain in the 

preceding year was associated with sarcopenic obesity. This patient population may benefit from 

recommendations that prioritize prevention of weight gain.  

 

  



 

Introduction 

Sarcopenic obesity (defined as low muscle mass in the presence of higher fat mass) is gaining 

attention as an important health condition due to its adverse influence on patients’ physical 

function, health-related quality of life and mortality risk1,2. This condition has been identified in 

several clinical populations (including patients with cancer3, heart failure4, and orthopedic 

conditions5,6) with indications that it can negatively impact treatment outcomes. Therefore, 

identification of individuals with, or at-risk for, sarcopenic obesity is necessary to optimize 

clinical care pathways. The current clinical reference standard for identification of sarcopenic 

obesity involves measurement of body composition compartments of muscle and fat mass using 

dual-energy x-ray absorptiometry (DXA)7,8. However, availability of DXA for body composition 

assessments is limited in many healthcare settings. Therefore, alternative approaches that support 

detection of individuals at-risk for sarcopenic obesity would be beneficial to allow earlier 

application of targeted strategies to maintain or improve muscle mass and physical function.  

Two recent studies suggest that self-reported weight history (particularly lifetime and recent 

weight gain trajectory9 and weight cycling10) could provide information about the risk of 

sarcopenic obesity. Batsis et al.9 examined weight trajectory data from the National Health and 

Nutrition examination surveys (NHANES) according to the presence of low appendicular 

skeletal muscle mass (ASM) normalized by body mass index (BMI)11. They found that weight 

gain ≥5% in the preceding year or past decade were associated with an increased risk of low 

ASM/BMI [OR 1.35 (95% CI 0.99-1.87), and OR 2.03 (1.66-2.49), respectfully], suggesting that 

longitudinal self-reported weight changes could be used clinically to provide early indication of 

individuals at risk of developing low muscle mass. Alternatively, Rossi et al.10 examined whether 

a reported history of multiple weight cycling could independently predict the presence of low 



 

muscle mass in adults attending a bariatric rehabilitation centre. Similar to Batsis et al.9, they 

used accepted ASM/BMI cut-points (<0.51 kg/m2 in females and <0.79 kg/m2 in males)11 to 

discern sarcopenic obesity. They found that severe weight cycling (defined as more than six 

cycles of planned weight loss ≥3 kg during adulthood with subsequent involuntary weight 

regain) had an increased risk of sarcopenic obesity (OR 5.04, 95% CI 1.87-13.58)10. 

These findings are of interest as they suggest that self-reported weight history factors may be 

useful for risk stratification of sarcopenic obesity, potentially before functional decline occurs. 

This information could be pragmatically collected and used to discern patients with latent 

sarcopenic obesity in clinical settings, and support early treatment provision to maintain or 

increase muscle mass and physical function while reducing fat mass. However, additional 

investigations are needed to clarify the robustness and relevance of these findings in other 

clinical populations. 

Therefore, the current study aimed to evaluate associations between self-reported weight history 

(including weight gain and weight cycling) and the presence of sarcopenic obesity (identified by 

low ASM/BMI) in a clinical cohort of adults with obesity and advanced knee osteoarthritis. 

Methods 

This study is an analysis of self-reported weight history data collected from adults with advanced 

knee osteoarthritis who were involved in a cross-sectional study on the prevalence and 

implications of sarcopenic obesity5. Patients were enrolled in the study from May 2017-March 

2018 at an orthopedic clinic where screening was conducted for consideration of total knee 

arthroplasty. Inclusion criteria were a BMI ≥30 kg/m2, no history of prior bariatric surgery or 

joint arthroplasty, and able to communicate and give informed written consent in English.  



 

Patient characteristics and body composition 

Age and sex were reported by patients. Height and weight were measured and BMI was 

calculated, as described previously5. Waist and hip circumference were measured over light 

clothing, and the average of three measures was recorded. Body composition was assessed using 

dual-energy x-ray absorptiometry (DXA) (GE Healthcare Lunar iDXA, analyzed with enCORE 

software version 16). Fat mass (FM), bone mineral concentration (BMC) and lean mass (LM) 

were measured. Appendicular skeletal muscle mass (ASM) was calculated as LM of arms plus 

legs. 

Sarcopenic obesity 

Sarcopenic obesity was identified by ASM adjusted by BMI (ASM/BMI), below established sex-

specific cut-points of <0.51 kg/m2 and <0.79 kg/m2, in females and males respectively11.  

Weight history 

Patients self-reported their weight history into an electronic questionnaire facilitated using data 

capture tools12. They indicated whether their primary physician had advised weight loss to help 

manage their knee osteoarthritis (yes or no). They were asked to categorize their weight in the 

preceding year as: weight stable, gained weight, or lost weight. No specific quantification of 

amount of weight loss or gain was collected. If patients indicated they lost weight, they further 

indicated if this was planned or unplanned. Patients also recalled their weight one-year prior, and 

ten-years prior. Weight trajectory during the past decade was defined as the difference between 

these two time points (weight ten-years prior minus one-year prior)9. Percent weight change 

during this trajectory was calculated as the quotient of the difference between these two time-

points9. Differences <±5% were considered as weight stable, whereas differences >±5% were 



 

considered as either weight gain (>+5%) or weight loss (>-5%)9. Information about frequency of 

weight loss attempts and subsequent weight regain (defined as weight cycling) over the life 

course was also collected by asking how many times they had lost ≥10 lbs (4.5 kg) because they 

were trying to lose weight. Weight cycling was categorized as: none/few (0-2 times), multiple (3-

5 times), or frequent (6 or more times).  

Statistical analysis 

Descriptive statistics are presented as means (standard deviations) or frequency (proportion). All 

participants had complete data. Associations between weight history factors and sarcopenic 

obesity were examined using logistic regression. Separate models were built for weight cycling, 

weight gain (past decade) and weight gain (preceding year) as independent variables, adjusted 

for age, sex and percent fat mass (%FM). Sarcopenic obesity (present) was the dependent 

variable. Analyses were conducted using IBM SPSS Statistics v26 (IBM Corp., Armonk, NY), 

and p values of <0.05 were considered significant.  

Results 

The sample included n=151 adults (58.9% female), with a mean age 65.1±7.9 years, and mean 

BMI 37.1±5.5 kg/m2. Sex-specific body composition data for this cohort has been previously 

published5. All participants met obesity criteria based on BMI (≥30 kg/m2), waist circumference 

(>88 cm in females and >102 cm in males13) and %FM (≥35% in females and  ≥25% in males14). 

Sarcopenic obesity was present in 27.2% of the sample [n=23 males (37.1% of all males) and 

n=18 females (20.2% of all females)]. Table 1 provides an aggregate description of the cohort by 

sarcopenic obesity status, present or absent. The frequency and proportion of self-reported 

participant weight history responses are presented in Table 2. Logistic regression analyses 



 

indicate that self-reported weight gain in preceding year was associated with the presence of 

sarcopenic obesity (OR 2.45, 95% CI 1.02-5.87) (Table 3). Conversely, neither weight gain in 

the past decade (OR 1.04, 95% CI 0.43-2.5), nor multiple weight cycling over the lifespan (OR 

0.86, 95% CI 0.37-2.01) were associated with sarcopenic obesity. Sex was independently 

associated with sarcopenic obesity [OR 2.33 (95% CI 1.12-4.83) p=0.023] in our models, 

whereas age [OR 1.01 (95% CI 0.97-1.06) p=0.586] and %FM were not [OR 1.04 (95% CI 0.99-

1.1) p=0.102]. 

Discussion 

In this clinical sample of adults with knee osteoarthritis (OA) and obesity, only self-reported 

weight gain in the preceding year was associated with the presence of sarcopenic obesity (OR 

2.13, 95% CI 1.02-4.43). This association remained relevant when controlling for age, sex and 

%FM (OR 2.45, 95% CI 1.02-5.87). In contrast, self-reported multiple weight cycling and 

weight gain over the past decade were not associated with sarcopenic obesity in this cohort. 

These findings suggest that self-reported weight gain in the preceding year may be most 

important to consider for the presence of sarcopenic obesity in adults with knee OA. This 

concurs with the results from Batsis et al.9 which showed an association between low ASM/BMI 

and prior-year weight gain in their NHANES population-representative sample. While they also 

reported an association with past decade weight gain, that was not found in our cohort. Weight 

gained in middle-age years and later is primarily comprised of increases in fat mass15. This gain 

of fat mass can alter the ratio of fat to muscle mass compartments that is relevant for ASM/BMI 

definitions of sarcopenic obesity, and development of mobility disability15. Concurrently, 

increased fat mass can drive inflammatory pathways that accelerate decline in muscle mass16. 

This shifting ratio of body composition compartments may be even more relevant when knee OA 



 

is present, as it can independently influence muscle loss through OA symptom-associated disuse 

and inactivity. 

Interestingly, a higher proportion of individuals with sarcopenic obesity in our sample reported 

being advised by their primary physician to lose weight to help manage their OA (73.2% vs 

54.5% without sarcopenic obesity, Table 2). This is contrary to what might be expected 

considering the relationship found with preceding year weight gain. However it aligns with 

population findings from North America that show increasing trends in measured body weight 

and BMI, despite higher proportions of individuals self-reporting attempted weight loss17. This 

may be an indication of the challenges of maintaining long-term weight loss using behavioural 

approaches18,19. 

Our findings suggest that advice for this clinical population should prioritize and support 

prevention of weight gain. This is contrary to clinical practice guidelines for knee OA which 

predominantly recommend weight loss20–22. Weight gain prevention may be more practical and 

achievable, particularly as this clinical population is at heightened risk for weight gain and 

muscle loss due to inactivity and disuse relative to OA-associated pain and stiffness. Further, 

weight loss recommendations could potentially have negative implications if they prompt 

individuals to use caloric restriction or unsupervised fad dieting approaches23. As a result, 

muscle mass is lost alongside fat mass (accounting for around 30% of weight loss), however any 

weight regained primarily consists of fat mass24. This could paradoxically further disrupt the 

ratio of muscle mass to fat mass, resulting in the development of sarcopenic obesity. Treatment 

approaches that enable fat loss while maintaining or increasing muscle mass (through a 

combination of resistance training and adequate protein intake)25 may be beneficial, however 

their effectiveness in clinical cohorts with knee OA has not been established. 



 

Although we were unable to explore the specific composition of weight change in the prior year 

with the current data, longitudinal changes are of interest. It is unknown if sarcopenic obesity 

developed within the prior year, or if it was already present. Speculatively, individuals may have 

lost and regained weight during this time period, resulting in a net weight gain at the end of the 

year. Alternatively, they may have simply gained weight. In either scenario, it is projected that 

fat mass increased whereas muscle mass decreased (through disuse or inactivity related to OA-

symptoms, as a result of ongoing aging-related declines, or lost as a result of caloric restriction if 

weight loss was attempted unsuccessfully). Additionally, there is also the potential that 

sarcopenic obesity predisposes an individual to weight gain as a result of metabolic rate declines 

linked with low muscle mass26. There is a need for further exploration in this area. 

Our results differed from Rossi et al.10 as we found no association between weight cycling and 

sarcopenic obesity. This may have been a result of cohort differences, as their sample was 

younger and without knee OA, or due to differences in the weight cycling definitions used. It 

may also be related to their considerably higher prevalence of sarcopenic obesity (61.8% in their 

sample, compared to 27.2% in our cohort, akin to the 23.0% reported in Batsis et al.9). Notably, 

the literature is unclear whether repeated weight-loss-and-regain cycles consistently result in a 

cumulative net loss of muscle mass27,28. 

Sex was independently associated with sarcopenic obesity in our models, whereas age was not. 

Sarcopenic obesity occurs across age-categories. Although our cohort size prevented 

examination of sex-specific models, future investigations should consider stratification by sex as 

many relevant factors have known sex differences (including body composition changes with 

aging29, and in response to weight loss and regain27). Sex differences in the pathogenesis of 

sarcopenic obesity30,31 are likely, as suggested by the body composition values in our cohort. 



 

Absolute fat mass appeared higher in males with sarcopenic obesity (compared to males without 

this condition), but this disparity was not present in females. This could suggest that preventing 

fat mass accretion is more important in males relative to sarcopenic obesity, although further 

investigation is necessary.  

Strengths and limitations 

To our knowledge, this is the first study in a clinical knee OA population to examine associations 

between self-reported weight history and sarcopenic obesity. It is recognized that some study 

limitations are present, including the cross-sectional approach and self-reported data, with 

implications for bias. However self-recalled body weight up to ten years prior has been shown to 

be acceptably accurate in comparison to measured weight in adults with obesity32. Our smaller 

cohort size prevented independent comparisons of all weight history sub-categories (i.e. weight 

lost, with weight stable as reference). Further, our analyses may be underpowered due to the 

limited sample and outcome prevalence (low ASM/BMI) of 27.2%. Confirmation of these 

associations in larger cohorts will be important. ASM/BMI accepted cut-points were used for 

identification of sarcopenic obesity in this study (similar to comparison studies9,10), however 

results may differ if other diagnostic criteria were used. A consensus definition is still in 

development8. We did not collect information on quantification of weight loss or gain in the 

preceding year, so it is unknown if certain thresholds of weight gain would alter the relationships 

in our results. The unplanned weight loss reported in a small subgroup of our participants would 

be interesting to examine further in a larger sample, as it could signal the presence of other 

conditions (e.g. cancer) that are influencing body composition. Finally, we did not collect any 

data on nutrition or physical activity behaviours, which may have influenced the associations in 



 

our analysis. These lifestyle factors have implications on body composition and should be 

considered in future studies.  

Conclusions 

In adults with obesity and advanced knee OA, self-reported weight gain in the preceding year 

was associated with the presence of sarcopenic obesity. Although we were unable to assess 

whether weight gain directly influenced the development, progression or severity of this 

condition, our findings suggest that attention to recent weight trajectory may be important. This 

patient population may benefit from additional clinical support to prevent weight gain, in order 

to decrease the risk and negative implication of sarcopenic obesity.  

 

  



 

Table 1. Patient characteristics (n=151), by sarcopenic obesity present* or absent (non-

sarcopenic with obesity) 

 Sarcopenic obesity 

 n=41 

Non-sarcopenic with obesity 

n=110 
Females 

n=18 (43.9%) 
Males 

n=23 (56.1%) 
Females 

n=71 (64.5%) 
Males 

n=39 (35.5%) 

Age (years) 65.8 (8.3) 65.6 (6.7) 64.6 (8.6) 65.4 (7.4) 

Height (cm) 154.1 (5.5) 168.3 (5.6) 162.6 (5.2) 178.2 (6.3) 

Weight (kg) 93.2 (14.5) 109.8 (21.4) 99.0 (16.1) 109.9 (15.2) 

BMI (kg/m2) 39.4 (5.8) 38.6 (6.7) 37.4 (5.5) 34.5 (3.8) 

Waist circumference (cm) 119.7 (11.4) 127.8 (13.8) 119.2 (12.3) 121.2 (8.8) 

Hip circumference (cm) 129.5 (11.3) 123.3 (13.5) 130.2 (11.9) 119.7 (8.8) 

FM (kg) 49.9 (10.7) 47.5 (12.6) 49.4 (11.1) 41.6 (9.8) 

FM (%) 53.2 (3.4) 42.8 (4.7) 49.5 (4.2) 37.5 (4.4) 

LM (kg) 40.5 (4.2) 58.2 (8.8) 47.2 (6.7) 64.8 (6.7) 

LM (%) 43.8 (3.3) 53.6 (5.0) 48.0 (4.0) 59.4 (4.2) 

ASM (kg) 18.5 (2.5) 27.5 (4.8) 22.4 (3.8) 30.9 (3.7) 

ASMI (kg/m2) 7.8 (1.04) 9.7 (1.54) 8.47 (1.36) 9.73 (0.93) 

ASM/BMI (kg/m2) 0.47 (0.04) 0.71 (0.05) 0.60 (0.06) 0.90 (0.08) 
Values presented are mean (standard deviation) 
* defined as ASM/BMI <0.51 kg/m2 in females, and <0.79 kg/m2 in males11 

ASM = appendicular skeletal muscle mass, ASMI = ASM Index (ASM/height2), BMI = body mass index, FM = fat 

mass, LM = lean mass 

 

  



 

Table 2. Frequency and proportion [n (%)] of self-reported weight history in study cohort 

(n=151) by sex and sarcopenic obesity status 

Weight History 

Sex Sarcopenic Obesity 

Female 

n=89 

Male  

n=62 

Present* 

n=41 

Absent 

n=110 

Weight loss advised to manage knee OA:     

Yes 56 (62.9) 34 (54.8) 30 (73.2) 60 (54.5) 

     

Weight cycling† in lifespan:     

None/few weight loss attempts (0-2x) 32 (36.0) 34 (54.8) 19 (46.3) 47 (42.7) 

Multiple weight loss attempts (3-5x) 26 (29.2) 20 (32.3) 13 (31.7) 33 (30.0) 

Frequent weight loss attempts (≥6x) 31 (34.8) 8 (12.9) 9 (22.0) 30 (27.3) 

     

Weight trajectory in past decade:     

Stable (< ±5% change) 29 (32.6) 26 (41.9) 13 (31.7) 42 (38.2) 

Gaining (> +5% change) 51 (57.3) 28 (45.2) 24 (58.5) 55 (50.0) 

Losing (> -5% change) 9 (10.1) 8 (12.9) 4 (9.8) 13 (11.8) 

     

Weight changeᶲ in preceding year:     

Weight stable 27 (30.3) 22 (35.5) 12 (29.3) 37 (33.6) 

Weight gained 29 (32.6) 25 (40.3) 20 (48.8) 34 (30.9) 

Weight lost 33 (37.1) 15 (24.2) 9 (21.9) 39 (35.5) 

Unplanned  5 (15.2) 5 (33.3) 2 (22.2) 8 (20.5) 

Planned  28 (84.8) 10 (66.7) 7 (77.7) 31 (79.5) 
*defined as ASM/BMI <0.51 kg/m2 in females, and <0.79 kg/m2 in males11 
†loss of ≥10 lbs (4.5kg) with subsequent regain 

ᶲno specific quantification of weight gain or loss 

OA = osteoarthritis 

 

  



 

Table 3. Logistic regression analyses between self-reported weight history and the presence of sarcopenic obesity 

3a. Weight cycling 

 
Model 1 

OR (95% CI) 
p-value 

Model 2 

OR (95% CI) 
p-value 

Model 3 

OR (95% CI) 
p-value 

Model 4 

OR (95% CI) 
p-value 

Weight cycling ≥3x† 0.86 (0.42-1.78) 0.691 0.88 (0.43-1.82) 0.734 1.03 (0.49-2.19) 0.935 0.86 (0.37-2.01) 0.735 

Age   1.01 (0.97-1.06) 0.614 1.01 (0.96-1.06) 0.630 1.03 (0.97-1.08) 0.327 

Sex     2.33 (1.12-4.9) 0.026 37.82 (8.72-163.92) <0.001 

%FM       1.28 (1.16-1.42) <0.001 

3b. Weight gaining past decade 

 
Model 1 

OR (95% CI) 
p-value 

Model 2 

OR (95% CI) 
p-value 

Model 3 

OR (95% CI) 
p-value 

Model 4 

OR (95% CI) 
p-value 

Weight gaining past decadeᶲ 1.31 (0.64-2.71) 0.462 1.39 (0.66-2.94) 0.382 1.59 (0.73-3.44) 0.243 1.04 (0.43-2.5) 0.938 

Age   1.02 (0.97-1.07) 0.471 1.02 (0.97-1.07) 0.457 1.03 (0.97-1.09) 0.306 

Sex     2.46 (1.17-5.18) 0.018 37.59 (8.71-162.2) <0.001 

%FM       1.28 (1.15-1.42) <0.001 

3c. Weight gained preceding year 

 
Model 1 

OR (95% CI) 
p-value 

Model 2 

OR (95% CI) 
p-value 

Model 3 

OR (95% CI) 
p-value 

Model 4 

OR (95% CI) 
p-value 

Weight gained preceding yearᶲ 2.13 (1.02-4.43) 0.044 2.2 (1.05-4.61) 0.037 2.2 (0.99-4.45) 0.054 2.45 (1.02-5.87) 0.044 

Age   1.02 (0.97-1.07) 0.451 1.02 (0.97-1.07) 0.506 1.04 (0.98-1.09) 0.203 

Sex     2.2 (1.06-4.66) 0.035 35.73 (8.24-154.9) <0.001 

%FM       1.28 (1.16-1.42) <0.001 
†none/few weight cycling events as reference 
ᶲweight stable and weight lost/losing as reference 

CI = confidence interval, OR = odds ratio, %FM = percent fat mass 
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