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s u m m a r y   

Objective: Though health care providers (HCPs) know the importance of weight loss counsel for 
Osteoarthritis (OA), little is known about how frequently it is practiced and even less of its effectiveness. 
Thus, we analyzed the prevalence and effectiveness of weight counsel receipt in overweight/obese OA 
patients. 
Design: Using 2011–2018 National Health and Nutrition Examination Survey data, we cross-sectionally 
analyzed overweight/obese patients in the United States to determine the prevalence of receipt of HCP 
weight counsel in those with OA and among other variables. We used multivariate logistic regression 
models to calculate odds ratios of being counseled and of achieving ten percent weight loss in groups with 
and without counsel. Mean weight losses were also compared among groups. 
Results: 39,156 patients were identified, of whom 1948 met inclusion criteria. Overall, 51.89% of overweight/ 
obese OA patients received weight counseling. The odds of receiving counsel varied with several demo
graphic variables. The odds of achieving 10% weight loss in those counseled was 1.84 times (95% confidence 
interval: 1.028, 3.299) that of those not counseled (p = 0.04). In contrast, patients counseled lost a mean of 
0.49 pounds while those not counseled gained a mean of 0.03 pounds, a difference which was not statis
tically significant (p = 0.59). 
Conclusion: Prevalence of weight counsel receipt for OA has not changed significantly between 2011 and 
2018. Though counsel for weight more frequently leads to adequate weight loss in those with OA, the 
average weight loss is minimal regardless of counsel. Thus, refinement of this intervention may be needed 
to bolster weight loss. 

© 2023 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.    

Introduction 

Osteoarthritis (OA) is a mechanical and biological disorder of the 
joints involving dynamic degeneration of the articular cartilage, 
subchondral bone, and other surrounding structures.1 Though OA 
can affect several joints, the most common and most studied are the 
hip and the knee. In a recent Global Burden of Disease Study, it was 
determined that the incidence rate of radiographically diagnosed hip 

and knee OA increased by 8.2% since 1990.2 This mark is thought to 
have increased due to the aging population in the United States (U.S.) 
along with elevated levels of obesity.3,4 Other known risk factors for 
the development of this disease include female sex,5 previous knee 
injuries such as anterior cruciate ligament rupture,6 as well as ge
netic factors. 

Though considerable research studying OA has led to an under
standing of its common risk factors, the pathophysiologic mechanisms 
at play remain to be adequately characterized. Other factors making OA 
difficult to understand are its insidious symptom onset and a lack of 
clinical correlation to objective signs seen on imaging.7 In the case of 
those with obesity and knee arthritis, for instance, it is theorized that 
excessive mechanical loads on the tibiofemoral cartilage result in da
mage.8 However, obesity’s established relationship with OA in the case 
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of joints less susceptible to these loads suggests that other factors re
lated to obesity such as systemic inflammation may cause OA. 

Despite the high prevalence and burden of this disease on our 
society, there are no approved drugs to reverse its typical degen
erative course. Management therefore focuses on the symptoms of 
the disease to decrease pain and improve function. The definitive 
treatment for end-stage OA often includes the widely successful 
total joint arthroplasty procedure. However, due to an increased risk 
of several peri- and postoperative complications associated with 
morbid obesity, this procedure is frequently not performed until 
body mass index (BMI) is below 40.9–13 In a recent review of 
guidelines from several major orthopedic and rheumatologic socie
ties, the most widely recommended management strategies for OA 
were discussed.14 Weight loss, exercise, or a combination of these 
are frequently and strongly suggested in both hip and knee arthritis. 
Regarding weight loss specifically, evidence supports that an ap
propriate goal for patients is loss of 10% of body weight to sig
nificantly reduce pain in patients with OA who are overweight or 
obese.15,16 To help patients achieve this goal, the National Institutes 
of Health has published BMI-specific caloric reduction and exercise 
regimen guidelines.17 

Research has shown that counseling from physicians regarding 
lifestyle modifications such as weight loss and exercise leads to in
creased engagement,18,19 yet more than half of overweight or obese 
patients in the U.S. have not received such counsel.20 In previous 
literature, it was apparent that patient factors such as male sex, 
lower income, and education lead to decreased reception of these 
recommendations from their doctors.21,22 Given that these are keys 
to improving OA outcomes in those who are overweight or obese 
and may not be surgical candidates, there is a need to characterize 
the frequency with which this guidance is received. A study ex
amining data from 2002 to 2014 indicated that the prevalence of 
weight loss counsel to patients with any arthritis increased from 
35.1% to 45.5%.23 Regarding OA specifically, there is no available data 
providing similar evaluation. Furthermore, the relationship between 
receiving and following advice remains unknown, especially in this 
population of OA patients. Thus, in this study, we sought to analyze 
the prevalence of receipt of healthcare provider (HCP) weight 
counseling and its effectiveness for patients with OA, hypothesizing 
both values would be relatively low in magnitude. To investigate 
these, we used a sample of patients with OA from the National 
Health and Nutrition Examination Survey (NHANES) data gathered 
by the National Center for Health Statistics (NCHS) from 2011 to 
2018 and performed a cross-sectional analysis of these treatment 
recommendations. 

Method 

Data source 

The NHANES is an NCHS program and database that is freely 
accessible to the public and cross-sectionally analyzes the health and 
nutrition statuses of a nationally representative sample of non-in
stitutionalized American civilians. The NHANES study protocol uti
lizes a complex multistage probability sampling design to obtain its 
nationally representative sample for both interview and examina
tion components. Study teams consist of a physician, medical tech
nicians, and dietary or other health staff who collect interviews, 
physical examinations, and laboratory data. Data are collected 
throughout the duration of each year in several areas of the U.S. from 
either household interviews in which patients self-report informa
tion or from mobile examination centers. These gathered data are 
then reported every two years. NHANES has been approved by the 
NCHS Research Ethics Review Board and all adult participants pro
vided written informed consent. 

Participant identification 

This large dataset was queried from a combination of four discrete 
two-year cycles from 2011 to 2012 through 2017–2018 to identify 
adult overweight or obese patients with OA for inclusion. Participants 
initially excluded from this cross-sectional analysis were those below 
the age of 20 due to NHANES data limitations and those with a BMI 
below 25 as these patients did not meet criteria to be overweight or 
obese. Survey participants who refused to answer or did not know the 
answer to a question used for identification were categorized as 
missing data and excluded. Participants found to otherwise have been 
missing data due to inherent survey features such as criteria-based 
exclusion from certain questions or skip patterns were also excluded. 
Participants were then identified using the Medical Condition 
Questionnaire which asks NHANES participants, "Has a doctor or 
other health professional ever told (you/sample participant) that 
(you/sample participant) had arthritis?". Those that answered “yes” 
received a follow-up question asking, "What type of arthritis was it?". 
Using responses to these two questions, participants with diagnosed 
OA were identified from the overall sample for further analysis. 

Measures 

Receipt of counsel 
From the Medical Condition Questionnaire, answers to the fol

lowing question were assessed: “To lower {your/sample patient’s} 
risk for certain diseases, during the past 12 months {have you/has s/ 
he} ever been told by a doctor or health professional to: control 
{your/his/her} weight or lose weight?”. Responses to this question 
were used to obtain the percentage of individuals that received 
weight counseling among various groups. 

Response to counsel 
To determine the effectiveness of weight counseling, the quantity of 

weight change was calculated by subtracting from participants’ mea
sured weights at the time of NHANES physical exam their self-reported 
weights from one year prior. The value of weight change was cate
gorized as greater than or less than ten percent of the self-reported 
weight from one year prior. The one-year period of observation for 
weight change coincided with the one-year period in which partici
pants were either counseled about their weight or not. Weight changes 
and whether participants achieved ten percent weight loss were de
termined for two groups of OA patients - one consisting of those who 
received weight counsel and the other of those who did not. 

Covariates 
Covariates for multivariate analysis were selected by assessing 

those used in previous studies with similar methodologies.23,24 

These included demographic variables such as sex, age, education, 
race, BMI, and family income to poverty level ratio (PIR). These 
variables were available from NHANES interviews or physical ex
amination data in the case of BMI. Available categories for education 
included: less than 9th grade, 9th-11th grade (includes 12th grade 
with no diploma), high school graduate/GED or equivalent, some 
college or associate degree, and college graduate or above. Race was 
categorized as White, Black, Mexican American, other Hispanic, 
Asian, or other race. For analytical purposes, continuous variables 
such as BMI and PIR were converted to categorical variables as 
needed. BMI was categorized as: 25–29.99 (overweight), 30–34.99 
(obesity class I), 35–39.99 (obesity class II), and 40+ (obesity class 
III) 25 while PIR was categorized as: < 1 (below the poverty line), 
1–3.49, and ≤3.5 which were similar to those reported in an NCHS 
study.26 
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Statistical analysis 

To address the effects of complex survey design, a combination of 
multiple sequential cycles in NHANES, and non-response to survey 
items, statistical analyses were performed with adjustment using 
sample weights according to NHANES analytic guidelines.27 De
scriptive statistical analysis determined weighted means +/- Stan
dard Error (SE) along with 95% confidence intervals (CI) for 
continuous variables and frequencies with weighted percentages for 
categorical variables. Due to inequality of variance within the dis
tributions of weight change for participants counseled for weight 
and not counseled for weight, Welch’s unpaired parametric t-test 
was performed to obtain p-values. Chi-squared testing with Yates’ 
correction was performed to determine if there was a statistically 
significant relationship between achieving ten percent weight loss in 
those with OA depending on receipt of counsel. Adjusted odds ratios 
(OR) were also determined, and Woolf-logit CIs were computed for 
this statistic. 

Logistic regression modeling was performed for categorical out
comes while incorporating weighting, strata, and cluster variables 
per NHANES Analytic Guidelines.28 While conditioning on included 
covariates, these models were used to calculate adjusted OR with 
95% CIs and p-values. These regressions were specifically used to 
determine if there were differences in receipt of HCP weight coun
seling or achieving ten percent weight loss. Variables included in 
the model with weight counsel as an outcome were sex, age, race, 

education, PIR, and BMI. Weight counsel was added as a variable to a 
second logistic regression modeling the outcome for achievement of 
ten percent weight loss in those with OA. Participants with any 
missing data pertaining to demographic variables included in the 
regressions were excluded from that analysis. All analyses were 
performed in SAS V.9.4 (SAS Institute Inc., Cary, NC) using p  <  0.05 
set a priori as an indicator of statistical significance. 

Results 

Participant selection and demographical composition 

39,156 patients were identified in the NHANES database from 
2011 to 2018 of whom 23,989 were excluded due to either meeting 
criteria of age below 20 or BMI below 25. Of the remaining 15,167 
participants, 28 more were excluded as they were found to have 
missing data for the arthritis portion of the questionnaire while 
4560 were found to have some form of arthritis and 10,579 had no 
arthritis. Among the 4560 with arthritis, 1948 were clinically diag
nosed with OA while 1358 had another form of arthritis, and 1254 
more were excluded due to missing data from not knowing the 
answer or refusing to answer this question. Therefore, after all ex
clusions were made during participant selection, there were 13,885 
overweight/obese participants in the total sample made up of 1948 
(weighted % = 15.87) having OA and the remaining 11,937 (weighted 
% = 84.13) not having OA (Fig. 1). 

Fig. 1                                                                                                         

Flowchart demonstrating exclusion and inclusion of NHANES participants for identification of OA patients. NHANES = National Health and  
Nutrition Examination Survey. BMI = body mass index.  
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In the entire sample, the weighted mean age was 48.88+/- 0.13 
years old with this value in the OA group being 61.53+/- 0.29 years 
old. The largest proportional age group of OA patients in this sample 
was the category including those between the age of 60–69 which 
made up 30.87% of the sample. The weighted proportion of women 
in this study was 49.42% in the overall sample in comparison to 
63.44% in the OA group. In the entire sample, the weighted mean for 
BMI was 32.15+/- 0.05 kg/m2 and 2.97+/- 0.01 for PIR. The majority 
race of this sample was non-Hispanic White participants making up 
63.83%. The majority education group was some college or associate 
degree comprising 33.36% of the total sample (Table I). 

Changes in receipt of weight counsel by year and patient characteristics 

Partitioning the data from 2011 to 2018 into its four biennial 
groups of 2011–2012, 2013–2014, 2015–2016, and 2017–2018, the 

proportion of OA patients who received weight counseling from 
HCPs ranged from 49.72% (n = 527) to 54.28% (n = 479) with the 
highest percentage being in the years 2015–2016 (Fig. 2). Over the 
entire course of 2011–2018, 51.89% (n = 1948) of those with OA had 
been told to control/lose weight. Proportions of these OA patients 
counseled for their weight, however, were found to vary to a large 
degree when stratified by demographic variables (Fig. 3). 

As shown in Table II we utilized multivariate logistic regression 
analysis with weighting to assess the OR of OA participants re
ceiving advice to control/lose weight. Of the 1948 participants 
with OA, 1785 were included in this regression after exclusion 
of participants with missing data for demographic variables in
cluded in the analysis. Specifically, these 163 participants were 
excluded due to missing data pertaining to the PIR variable. BMI 
was found to increase the OR for receiving weight counsel with a 
value of 1.185 (95% CI: 1.146, 1.225, p  <  0.0001). In addition, it was 

Osteoarthritis (n = 1948), n 
(weighted % of group) 

Total (n = 13,885), n (weighted % of 
group)  

Age (years)   
20–29  26 (1.52)  2005 (15.71) 
30–39  92 (4.50)  2480 (18.82) 
40–49  185 (9.82)  2526 (19.45) 
50–59  379 (23.94)  2383 (19.20) 
60–69  579 (30.87)  2426 (14.89) 
70–79  435 (20.15)  1334 (8.19) 
80+  252 (9.21)  731 (3.75) 
Weighted Mean +/-SE 61.53+/- 0.29 48.88+/- 0.13 
Sex   
Male  705 (36.56)  6861 (50.58) 
Female  1243 (63.44)  7024 (49.42) 
BMI (kg/m2)   
25–29.99  707 (37.88)  6374 (45.98) 
30–34.99  599 (31.70)  4127(30.07) 
35–39.99  325 (15.53)  1887 (13.35) 
40+  317 (14.90)  1497 (10.59) 
Weighted Mean +/- SE 33.35+/- 0.16 32.15+/- 0.05 
Race   
Non-Hispanic White  1084 (80.26)  5064 (63.83) 
Non-Hispanic Black  357 (7.27)  3319 (11.89) 
Mexican American  179 (3.69)  2229 (10.21) 
Other Hispanic  155 (2.94)  1568 (6.88) 
Non-Hispanic Asian  80 (1.46)  1196 (3.67) 
Other Race - Including Multi- 

Racial  
93 (4.40)  509 (3.52) 

Education   
Less than 9th grade  137 (2.94)  1301 (5.07) 
9–11th grade (Includes 12th 

grade with no diploma)  
227 (8.21)  1757 (9.16) 

High school graduate/GED or 
equivalent  

427 (21.98)  3155 (23.42) 

Some college or associate 
degree  

685 (35.58)  4477 (33.36) 

College graduate or above  469 (31.29)  3182 (28.99) 
PIR    
< 1  315 (11.11)  2728 (14.56) 
1–3.49  886 (41.76)  6102 (43.63) 
≥3.5  584 (47.13)  3701 (41.81) 
Weighted Mean+/- SE 3.17+/- 0.04 2.97+/- 0.01 

BMI = body mass index. GED = general education development. PIR = family income to poverty level ratio. SE = standard error.   

Table I                                                                                                        

Characteristics of all included NHANES participants with age ≥20 and BMI ≥25 from NHANES 2011–2018. n = 13,885. Also shown is the sample 

of these participants who had OA. n = 1948. Continuous variables were analyzed as such to present weighted mean +/- SE and converted to 

categories to be presented as frequencies and weighted percentages. 
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determined that Black participants relative to White participants 
were the only other covariate in this analysis which had an in
creased OR of being told to control/lose weight at 1.587 (95% CI: 
1.134, 2.221, p = 0.0078). 

Action on weight counseling 

1921 OA patients also had available self-reported weights from 
one year prior. Among this group, it was discovered that patients 
who were told to control/lose weight within the previous year 
(n = 999) lost a weighted mean of 0.4895 pounds (95% CI: −1.9914, 
1.0124, SE = 0.7654) while those not counseled to do so (n = 922) 
gained a mean of 0.0337 pounds (95% CI: −1.1232, 1.1906, SE = 
0.5895) (Fig. 4). The difference in weight loss between those who 
were counseled for weight and those who were not counseled was 
found to be insignificant (p = 0.58882). 

To determine the relationship between weight counsel and 
achieving adequate weight loss, OA patients in this study were as
sessed for loss of ten percent of their body weight after receipt of 
counsel or not. Of the 1948 patients with OA, 205 achieved 10% 
weight loss with 126 of these having been counseled. Chi-squared 
testing revealed an OR of 1.662 (95% CI: 1.657, 1.667, p  <  0.0001) for 
being told to control or lose weight and achieving the goal of ten 
percent loss in comparison to not achieving this goal. 

Weighted multivariate analysis was performed using 1766 OA 
participants after exclusion of those with missing variable data. In this 
regression, 182 participants were excluded for missing information. 
As in the above analysis, 163 were missing PIR information. An ad
ditional 19 participants in this analysis were missing data for weight 
counsel receipt and excluded. When conditioning upon these other 
demographic variables including sex, race, education, PIR, age, and 
BMI, we found a similar increased odds ratio of 1.842 (95% CI: 1.028, 
3.299, p = 0.0404) for achieving ten percent weight loss in comparison 
to not meeting this goal (Table III). This portion of the analysis also 
revealed that the ORs of achieving ten percent body weight loss de
creased with age (OR=0.98, 95% CI: 0.968, 0.993), (p = 0.0024) and 
with PIR (OR=0.815, 95% CI: 0.707, 0.939), (p = 0.0054). Last, there was 

a significant elevation in the odds of achieving this outcome for those 
in the other race category compared to the White category (OR=3.313, 
95% CI: 1.134, 9.679), (p = 0.0291). 

Discussion 

This is the largest study cross-sectionally analyzing the pre
valence and effectiveness of HCP weight counseling receipt in 
overweight/obese OA patients. The sample obtained from NHANES 
2011–2018 data was representative of the non-institutionalized 
overweight and obese U.S. population over the age of 20 years old. 
We found that of 13,885 eligible patients, 1948 (weighted% = 15.87) 
reported having been diagnosed with OA while 11,937 (weighted 
% = 84.13%) had not. Though in the current literature, prevalence data 
of self-reported OA specifically in the overweight/obese adult (18 
years or older) population is not readily available, studies have in
dicated a prevalence of self-reported doctor-diagnosed OA ranging 
between 11.9%–18.4%.29,30 

Weight counsel of overweight/obese OA patients surpassed 49.72% 
in each biennial cycle that was measured with the overall percentage 
over 8 years being 51.89%. Healthy People 2020, which identified 
quantifiable objectives for health promotion and disease prevention 
by the year 2020, created a target for weight loss counsel of 45.3% of 
overweight or obese arthritis patients.31 Using this guideline as a 
crude standard as it was developed for the broader category of ar
thritis, the data from this study of patients between 2011 and 2018 
indicate that this figure was consistently met in each biennial cycle 
and in aggregate. However, when assessing the proportions of those 
counseled in certain demographics, this is no longer the case. For 
instance, OA patients who fall in the overweight category per their 
BMI only received counsel for their weight 25.63% of the time. This 
figure demonstrates that overweight OA patients remain severely 
undermanaged as it pertains to their weight. Also, receipt of counsel 
in those with ages at the lower (20–29 years) and higher (80+ years) 
ends of the analysis fell below the standard posed by Healthy People. 

Among the variables associated with significant differences in the 
OR of receiving counsel for weight seen in those with OA were BMI 
and Black race. It is likely that the breadth of literature demonstrating 
both association between BMI and OA along with the effectiveness of 
weight loss for management are involved with this increase in 
counseling for those with higher BMIs. The evidence in this study 
however that Black participants with OA have increased odds of re
ceiving counseling for weight with respect to White counterparts is 
novel. A previous study examining the prevalence of weight loss 
counsel in patients with any form of arthritis between 2002 and 2014 
indicated no significant difference between White participants and 
Black participants.23 Yet, the finding that overweight/obese Black 
patients receive proportionally elevated counseling for weight is not 
new. It has been proposed that this observation is due to increased 
awareness of obesity in Black patients who have been shown to have a 
near 10% increase in prevalence of obesity versus White partici
pants.24,32 In this case however, there is no explanation for this out
come not being observed in Hispanic or Mexican American 
participants as those recorded as Hispanic had the greatest prevalence 
of obesity in the study by Hales, et al. 

As stated previously, once patients receive advice from their HCP 
to control/lose weight, little is known about the success they have 
attaining this goal. One study used self-management class atten
dance after weight loss counsel to gauge this 33 while others have 
asked patients directly if they would or have changed their weight 
due to counseling.34 In this study we subtracted participants’ self- 
reported weights from one year prior from their examination 

Fig. 2                        

Percent of participants with OA counseled to control/lose weight in 
biennial cycles from 2011–2018. SE were calculated as follows but 
too small to be presented graphically. SE: 2011/2012 = 0.025, 2013/ 
2014 = 0.022, 2015/2016 = 0.023, 2017/2018 = 0.022. SE = Standard 
Error. 
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Fig. 3                                                                                                         

Weighted percent of participants with OA counseled to control/lose weight stratified by demographic variables. White = non-Hispanic White. 
Black = non-Hispanic Black. Mex-Am = Mexican American. Other Hisp = Other Hispanic. Asian = non-Hispanic Asian. Other = other race 
(including multi-racial). BMI = body mass index (measured in kg/m2). 9th-11th grade includes 12th grade with no diploma. High school graduate 
includes those with GED or other equivalent. Some college includes associate degree. College graduate includes those with more advanced 
degrees. PIR = family income to poverty ratio. 
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weights to obtain the weight change over a year. This method was 
not without flaws as self-reported weights are subject to several 
biases, namely, recall and/or social desirability. Also, there was no 
guarantee that patients received counsel with enough time to 
achieve weight loss prior to their weight measurement being taken. 
Using this weight change as an outcome metric after being coun
seled to control/lose weight or not, we found that OA patients lost 
minimal weight regardless of counseling. When counseled, patients 
lost a mean of 0.4895 pounds and when not counseled, they gained a 
mean of 0.0337 pounds. Further statistical analysis of this demon
strated that these changes in weight were statistically insignificant. 
This finding that weight counsel made no impact on weight change 
is concerning and indicates low effectiveness of this non-operative 
form of OA management as it is practiced currently. However, as the 
specific methods used to provide weight counseling to each of the 
patients in this study were unknown, there may have been great 
variability between the characteristics of the counseling they re
ceived. It is widely accepted that long-term weight management 
requires persisting and/or repetitive interventions from either phy
sicians, dieticians, or other HCPs.35 Therefore, without comprehen
sive counsel such as this, it is unlikely that patients lose adequate 
weight to have a beneficial effect on their OA. 

Importantly for those with OA, there is a recommended 
minimum proportion of weight loss of 10% to provide clinical ben
efits.16 A meta-analysis from 2021 showed that pain, function, and 
stiffness scores only increase by 2% with each percent of one’s 
weight that is lost.36 Given that a 20% improvement in pain level is 
needed for clinical significance of an intervention,37 it can be cal
culated that 10% of weight loss is necessary.38 Using the weight 

change metric described before, we made an additional calculation 
in this study to determine if patients had reached the mark of 10% 
weight loss from their weight one year ago. Again, there are lim
itations with using this weight change metric in that we do not 
know the exact time at which a participant was diagnosed with OA 
or counseled for their weight other than within the past year. This 
being the case, we found that the odds ratio of losing 10% of baseline 
weight was 1.662 (95% CI: 1.657, 1.667) in those counseled compared 
to those not counseled. Using logistic regression models controlling 
for several other factors, this odds ratio increased in magnitude to 
1.842 but had much less precision per its 95% CI. Last, it was shown 
that the odds of reaching 10% of one’s baseline weight is subject to 
differences in age, PIR, and race. While increases in age or PIR were 
associated with reduced odds of achieving 10% weight loss, those 
categorized in the other race group were shown to have elevated 
odds. Further studies may be needed to assess these relationships 
with more clarity. 

As mentioned throughout, this study was not without significant 
limitations. In addition to the imperfect outcome measurements 
created with finite NHANES variables, there were also more general 
issues in this study design to report. The lack of detailed information 
regarding HCP weight counseling sessions made interpretation of 
our findings challenging in some regards. Regarding the measure
ments of counsel effectiveness, the main deficiencies of this study 
were the unknown timing of counsel in relation to the examination 
of participant weights and the possibility that patients never met 
with an HCP to receive counsel for weight. These factors make it 
difficult to reasonably expect some participants in the study to 
achieve the weight loss outcomes that we assessed and may have led 

Adjusted Odds Ratio 
for Receipt of Counsel 

Lower bound 
for 95% CI 

Upper bound for 
95% CI 

p-value  

Sex     
Male Ref    
Female 0.972 0.725 1.303 0.8468 
Race     
Non-Hispanic White Ref    
Non-Hispanic Black 1.587 1.134 2.221 0.0078* 
Mexican American 1.134 0.7 1.839 0.604 
Other Hispanic 1.077 0.691 1.677 0.7406 
Non-Hispanic Asian 1.218 0.685 2.165 0.4952 
Other Race - Including Multi-Racial 1.018 0.454 2.283 0.964 
Education     
Less than 9th Grade Ref    
9–11th grade (Includes 12th grade with 

no diploma) 
1.071 0.581 1.973 0.8239 

High school graduate/GED or equivalent 1.268 0.732 2.198 0.3913 
Some college or associate degree 1.212 0.762 1.926 0.4111 
College graduate or above 1.123 0.696 1.811 0.6302 
PIR 1.021 0.923 1.129 0.6839 
Age (years) 0.994 0.985 1.004 0.2314 
BMI (kg/m2) 1.185 1.146 1.225  < 0.0001* 

PIR= family income to poverty level ratio. BMI= body mass index. CI= confidence interval  
* statistical significance (p  <  0.05).   

Table II                                                                                                       

Adjusted OR of being counseled to control/lose weight in those with OA across variables age, sex, race, education, PIR, age, and BMI using a 

reference group for each categorical variable. n = 1785. Adjusted OR were determined using PROC SURVEYLOGISTIC in SAS adjusting for all 

variables in the table along with survey weight, strata, and cluster variables. 
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to an underestimation of weight loss upon counsel. We also did not 
know the additional factors aside from counsel that may have con
tributed to any observed weight changes or which specialty coun
seled them. There are known differences in the amount and quality 
of weight counseling that is performed by certain specialties 39 in
cluding orthopedics which is known to engage significantly less with 
this kind of management.40 Last, there was no way to further divide 
the group of OA patients into those who would have gained sig
nificant benefit from weight loss, i.e., those with knee or hip OA as 
opposed to hand OA. Altogether, the significant limitations of this 
study indicate that further research with supplementary controlled 
variables may be needed to validate our exploratory findings. 

In sum, the results of this cross-sectional analysis demonstrated 
that HCP counseling for adult OA patients with a BMI over 25 has met 
previously determined targets, but not for those in the overweight 
category. In addition, we demonstrated that weight loss upon weight 
counseling of OA patients is both minimal and like those who were 

not counseled. While this may be the case, we closed this study 
showing that OA patients counseled for their weight had greater odds 
of achieving clinically significant weight loss than those who received 
no counsel. Taken together, this suggests that while these practices 
have increased over the years and have effectiveness in some in
stances, ineffective methods of counseling seem to be commonplace 
and often make very little difference. Given the tremendous number 
of patients who suffer from OA and its burden on our healthcare 
system, we need to focus more on the practical aspects of effective 
weight loss counsel. On the other hand, the success of new anti- 
obesity medications such as semaglutide, which provide marked 
weight loss when combined with lifestyle modifications,41 may in
dicate that clinical weight management is changing. Thus, in addition 
to the continued monitoring of standard physician weight counseling 
of those with OA, it appears that it may also be relevant to study the 
effectiveness of several other weight management plans in the 
future. 

Fig. 4                                                                                                         

Amount of weight change in pounds observed between OA participants’ self-reported weights from one year prior and the actual weight at 
NHANES examination depending on receipt of weight counsel. n = 1921. Weight changes are presented with weighted means, 95% CI of these 
means, and SE. Presented p-value was determined from Welch’s unpaired parametric T-test. lbs = pounds. CI = confidence interval. SE = 
standard error. 
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