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Abstract  

 Over the past century, obesity and obesity-related comorbidities have become one of the 

greatest public health threats, and rates of morbidity and mortality continue to grow at alarming 

rates across the globe.  Even modest amounts of weight loss from baseline can lead to significant 

improvements in quality of life, physical functioning, and remission of co-morbid conditions. 

Interventions to reduce excess weight vary from nutrition and surgical interventions, to 

pharmacotherapy, to lifestyle behavioral therapy. Findings related to the efficacy of various 

lifestyle behavioral interventions for the treatment of obesity continue to be mixed. The purpose of 

this article is to review key findings from the OPTIWIN obesity treatment trial, which tested the 

long-term effectiveness of a total meal replacement dietary intervention compared to a gold 

standard food-based lifestyle behavioral treatment for obesity. Overall, participants in the total meal 

replacement group lost significantly more excess weight and total fat mass, and demonstrated 

greater reductions in waist circumference during the active weight loss phase (baseline to 26 

weeks), compared to the food-based group. These differences were maintained during the 

maintenance phase (26-52 weeks). The food-based group also had a higher proportion of non-

responders (e.g., failure to lose ≥ 3% of their initial body weight) than the meal replacement group 

at 26 and 52 weeks. Implications for findings and future directions for medical weight management 

using lifestyle interventions and meal replacement methods are also discussed. 
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1. Introduction 

 Rates of obesity across the globe have 

continued to rise over the years, despite a 

significant risk of increased morbidity and 

earlier mortality. Weight reduction can 

improve these co-morbidities and prevent the 

development of additional co-morbidities1. 

The reduction of excess weight is achieved 

through an energy deficit, via a reduction of 

food volume consumed, modified portions, 

reduced intake of certain macronutrients, or 

eliminating specific food groups2. This energy 

deficit can result in significant food 

preoccupation and reduced resting energy 

expenditure, in addition to a variety of other 

metabolic and psychological consequences1. 

Thus, obesity treatment requires a 

coordinated, multidisciplinary approach to 

achieve significant, long-term weight 

reduction.  

Obesity treatment can be broadly 

categorized as surgical, pharmacological, or 

lifestyle behavioral therapy, and treatment 

within these categories can be used in 

conjunction with one another. Bariatric 

surgery results in the most robust and lasting 

effects of weight reduction3. Yet, bariatric 

surgery is not typically recommended as a 

first line of treatment for obesity for multiple 

reasons, including its invasive nature, long 

term side-effects, risk for complications, cost, 

and medical and psychological 

contraindications. Further, often for reasons 

similar to those just described, many 

individuals seeking obesity treatment do not 

qualify or wish to undergo surgical 

intervention3, 4. There has been an increased 

number of pharmacotherapy treatments 

developed for obesity over the last decade. 

However, the most frequently prescribed anti-

obesity medications are not approved by the 

Food and Drug Administration for long-term 

use and discontinuation of these medications 

is correlated with weight regain5. Access to 

anti-obesity medications is often limited by 

poor insurance coverage and a paucity of 

medical providers actively prescribing these 

medications1. Further, anti-obesity 

medications are typically recommended in 

conjunction with a lifestyle behavioral 

program6-8. Accordingly, effective lifestyle 

behavioral obesity treatments continue to be a 

vital treatment option amidst the current 

obesity epidemic.  

Lifestyle behavioral obesity 

treatments are targeted interventions that aim 

to alter eating behaviors and modify physical 

activity. There are a multitude of lifestyle 

behavioral therapies, ranging from self-help 

electronic applications (e.g., My Fitness Pal, 

Lose It applications), to proprietorial 

programs (e.g., WW, NutriSystem, Jenny 

Craig), to medically supervised weight loss 

treatments. Similarly, there is significant 

variation in the specific interventions that 

each of these treatments utilize, such as access 

to expert advice (counselors, dietitians, 

exercise physiologists, and/or medical 

providers), frequency of contact/visits, 

provision of meal replacements or pre-

packaged foods, and use of pharmacotherapy. 

These comprehensive lifestyle interventions 

result in, on average, 7-10% initial weight loss 

in patients with obesity at one year9, 10.  

A great deal of variability also exists 

across the specific dietary recommendations 

made within lifestyle behavioral therapies. 

Dietary recommendations may include 

reduced caloric intake, or may utilize more 

directive dietary interventions, such as partial 

or total use of meal replacements. Total meal 

replacement (TMR) interventions are 

indicated within the context of medical weight 

loss programs that provide close medical 

monitoring and a coordinated, multi-

disciplinary treatment approach. Historically, 

TMR was primarily studied in the context of 

short-term (i.e., less than 6 months) lifestyle 

behavioral obesity treatments.  In those 

settings, TMR typically produced rapid short-

term weight loss that surpassed food-based 

interventions but was generally followed by 
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rapid regain after the completion of the TMR 

intervention2. Thus, due to limited long-term 

data and lack of comparison trials, previous 

professional treatment guidelines only 

recommend limited, short-term use of TMR as 

a lifestyle behavioral intervention2.   

Despite the limitations of the previous 

research on use of TMR, there were several 

aspects of this approach that merited further 

consideration. TMR results in rapid initial 

weight loss, meeting the primary target of 5-

10% initial weight reduction, which is 

associated with significant improvement in 

cardio-metabolic risk factors and longer term 

weight loss7, 11. Several studies have shown 

that low-calorie meal replacement 

interventions facilitate weight loss that is 

associated with reduced blood pressure, waist 

circumference, and an improved lipid 

profile12, 13.  

To provide a clearer assessment of the 

true impact of TMR as a part of a 

comprehensive lifestyle behavior intervention 

for obesity, there was a need for a well-

designed comparative effectiveness trial. 

First, weight loss outcomes had to be assessed 

at 1 year to understand the durability of the 

intervention effects. Second, the comparator 

intervention had to be an effective evidence-

based intervention. And third, the trial would 

need to assess the impact of the interventions 

on cardiometabolic risk and other 

complications of obesity. The current article 

reviews key findings from the OPTWIN 

study, which demonstrates the efficacy of the 

long-term use of a TMR lifestyle intervention 

compared to a food-based intervention that is 

commonly thought to be the “gold standard” 

lifestyle behavioral treatment for obesity.   

2. Program Components 

 The OPTIWIN study, an open-label, 

randomized controlled trial at nine 

participating US centers, examined the 

effectiveness of the OPTIFAST® program 

(OP), a TMR program, compared to a food-

based program (FB)14. All participants were 

18-70 years old, nonsmokers, with BMI of 30-

55 kg/m2. Figure 1 displays the full 

inclusion/exclusion criteria and study 

assessment flow. Participants were 

randomized to OP or FB, with obesity 

treatment for 26 weeks, followed by a weight-

maintenance phase through 52 weeks.  
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Figure 1. Study inclusion/exclusion criteria and study assessment flow 

Participants in the OP were provided with 

meal replacements (MR; OPTIFAST; Nestle 

Health Science, Bridgewater, New Jersey) 

with the total caloric intake based on their 

baseline BMI (i.e., participants with BMI <45 

received 5 MRs per day, totaling 800 kcals; 

participants with BMI 45-49.9 received 6 

MRs per day, totaling 960 kcals; participants 

with BMI ≥ 50 received 6 MRs plus one meal 

of lean protein and one non-starchy vegetable 

per day, totaling 1,100-1,200 kcals). This 

prescription was continued for 12-16 weeks, 

per provider discretion and patient preference, 

followed by a gradual reintroduction of food 

through week 26. Patients continued to 

receive 1-2 MRs daily, following week 26, to 

achieve weight stability. The OP also included 

regular medical monitoring (i.e., 11 medical 

visits during weeks 1-26, 4 visits during 

weeks 27-52), labs (i.e., basic or 

comprehensive metabolic panel at weeks 2, 4, 

6, 8, 10, 12, and 16), and individual 

counseling with trained interventionists (i.e., 

16 individual counseling visits during weeks 

1-26, 11 visits during weeks 27-52). 

 Comparatively, participants in the FB 

arm of the study were prescribed the Diabetes 

Prevention Program (DPP) intervention: a 

calorie restricted diet (i.e., a reduction of 

caloric intake by 500-750 kcals below 

estimated total calorie expenditure), which 

emphasized lower fat intake (25% - 30%)15. 

Participants received two medical monitoring 

and seven individual counseling visits during 
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weeks 1-26, and two medical monitoring and 

five individual counseling visits during weeks 

27-52. 

 Participants in both programs received 

a comprehensive behavioral program, specific 

to each program, which included weekly 45- 

to 60-minute group behavioral sessions. 

Sessions were facilitated by a trained 

interventionist. Participants in both programs 

also received prescriptions for physical 

activity with a graduated target of 150-180 

min/week of moderate to vigorous exercise. 

All participants were also instructed to record 

daily food and beverage intake, as well as 

physical activity, in written journals, which 

were reviewed weekly by the interventionist. 

 

 

 

3. Effectiveness of the OPTIFAST® 

program versus food-based diet for weight 

loss and maintenance 

 The OPTIWIN study found that the 

OP program, compared to a FB diet and 

lifestyle interventions, resulted in 

significantly greater weight loss in adults with 

obesity14. Baseline BMI of the total study 

sample was 38.8 ± 5.9 kg/m2. At the 

conclusion of the weight loss phase (26 

weeks), OP percent change in body weight 

was 12.4% ± 0.6%, compared to 6.0% ± 0.6% 

in FB, representing a significant difference 

between the groups (p < 0.001). Both groups 

demonstrated changes in body composition. 

However, there were greater reductions in 

waist circumference and total fat mass 

amongst OP participants. Despite a higher 

percentage of total weight loss within OP 

participants, the proportion of weight loss 

from lean mass was similar across groups.  

 
Table 1. Changes from baseline to 26 weeks and 52 weeks in BMI after a TMR (OP) program or food 

based (FB) program 

Outcome OP  FB  p 

Mean (SD) Mean (SD) 

BMI    

Baseline 38.4 (5.5) 39.2 (6.2) 0.26 

% Change at 26 weeks -12.4 (0.6) -6.0 (0.6) <0.001 

% Change at 52 weeks -10.5 (0.6) -5.5 (0.6) <0.001 

Waist Circumference (cm)    

Baseline 116.6 (14.0) 119.5 (15.2) 0.10 

Change at 26 weeks -12.0 (16.0) -7.7 (8.3) 0.011 

Change at 52 weeks -11.9 (12.1) -7.2 (9.3) 0.0011 

Total Fat Mass (kg)    

Baseline 49.8 (11.8) 49.7 (11.7) 0.96 

Change at 26 weeks -11.3 (7.5) -4.4 (5.9) <0.0001 

Change at 52 weeks -9.7 (10.4) -3.5 (6.6) <0.0001 

Non-responders    

Proportion at 26 weeks 15.6% 39.1%  

Proportion at 52 weeks 23.7% 43.5%  

Note: Baseline and change difference variables were compared using standard t tests. Change variables are defined as 

post-baseline value-baseline value. 
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Previous research has indicated that TMR 

programs may result in appropriate short-term 

weight loss, but that weight loss may not be 

maintained long-term and, thus, TMR 

programs may not be necessary or 

sufficient16. However, results from the 

OPTIWIN study found that weight loss was 

largely maintained within the OP group at 52 

weeks, representing significant long-term 

weight loss. Specifically, weight change at 52 

weeks was superior in OP at 10.5% ± 0.6%, 

compared to 5.5% ± 0.6% in FB, (p < 0.001). 

Higher proportions of OP participants 

achieved 5% (63.7%), 10% (43.7%), and 15% 

(30.0%) weight loss at 52 weeks, compared to 

FB participants who achieved 5% (42.0%), 

10% (21.7%), and 15% (12.0%) weight loss 

(See Figure 2).   

Importantly, there were no differences 

in adverse outcomes at 52 weeks between the 

FB and OP groups. These results indicate that 

the superior results in the OP group, compared 

to the FB group, are maintained long-term. 

These results represent a significant 

contribution to the understanding of long-term 

maintenance within TMR programs for the 

reduction of excess weight. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Proportion of participants who lost at least 5%, 10%, or 15% of initial body weight at week 52. 

*Significantly different from FB group at p<0.001. 

 

4. Likelihood of treatment response and 

engagement in total meal replacement 

versus food-based diet 

 Lack of short-term, or more immediate 

weight loss, is also important to understand, 

particularly as it relates to treatment 

engagement. Analyses were conducted to 

further identify and understand differences in 

treatment responders vs non-responders 

between the OP and FB groups at 3, 6, and 12 

months17. The proportion of non-responders 

(e.g., failure to lose ≥ 3% of their initial body 

weight) was significantly different between 

OP (15.6%) and FB (39.1%) at week 2614. 
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Within the OP group, there was a 5.9% 

probability that treatment responders at 3 

months would no longer be treatment 

responders at 6 months, and a 15.3% chance 

that treatment responders at 3 months would 

no longer be treatment responders at 12 

months. Within the FB group, the same 

probabilities were 12.8% and 23.3%, 

respectively17. Within both groups, 

individuals who were classified as non-

responders at 3 months had a high probability 

of remaining non-responders. At week 52, 

which represents the weight-maintenance 

phase, the proportion of non-responders in OP 

(23.7%) compared to FB (43.5%) continued to 

demonstrate the effectiveness of the OP 

program14. Thus, the OP group had fewer non-

responders at treatment conclusion and fewer 

responders who became non-responders long-

term. 

 When examining predictors of 

treatment non-response, previous obesity 

treatment attempts were significantly 

associated with non-responder status overall, 

such that increasing number of obesity 

treatment attempts were associated with 

increased odds of non-responder status (p = 

0.0023). Within the FB group, non-responders 

reported significantly more previous obesity 

treatment attempts than FB treatment 

responders (+6.8, p < 0.0001), yet there was 

not a significant difference of previous obesity 

treatment attempts in OP non-responders and 

treatment responders (p = 0.54). Race and 

Type II Diabetes (T2D) status were also 

significantly associated with responder status. 

Specifically, African Americans had a 

predicted probability of non-response of 40%, 

while Caucasians had a predicted probability 

of non-response of 17% (p = 0.0075). 

Individuals with T2D had a higher predicted 

probability of non-response of 42%, 

compared to individuals without T2D, who 

had a predicted probability of non-response of 

21% (p = 0.046). Increasing age was 

associated with decreased odds of being a 

non-responder; this association was trending 

toward significance (p = 0.071). 

 Differences in cardiometabolic risk 

factors in treatment responders vs non-

responders were expected. Overall, treatment 

responders, compared to non-responders, 

demonstrated significant differences in all 

cardiometabolic risk factors at the 12-month 

time point (i.e., fasting blood glucose, HbA1c, 

insulin, blood pressure, waist circumference, 

HDL cholesterol, triglycerides; p range = < 

0.0001 – 0.004), except total cholesterol and 

LDL cholesterol17, 18. OP responders 

demonstrated significantly greater 

improvements in waist circumference, HDL-

cholesterol, and triglycerides, compared to FB 

responders (p range = <0.0001 – 0.02). 

Importantly, treatment responders 

demonstrated significantly lower prevalence 

of metabolic syndrome at 12 months, 

compared to non-responders. The prevalence 

of metabolic syndrome in both treatment 

groups decreased by approximately 50% (p < 

0.01)17.  

 Attendance to intervention visits 

(including all disciplines) was significantly 

related to success within the program. 

Specifically, those who attended at least 75% 

of both the group and clinic visits had -18.9% 

relative weight change in the OP group and -

11.5% relative weight change in the FB group 

at 52 weeks19. Adherence to each program 

component was self-reported17. Overall, 

treatment responders reported higher 

adherence to their dietary and exercise plans, 

greater non-calorie fluid intake, greater 

minutes of physical activity, and fewer missed 

group behavioral sessions. When comparing 

by group, OP responders reported higher 

adherence to their meal plans and non-caloric 

fluid intake than FB responders. Within the 

FB group, responders and non-responders 

reported similar adherence to their diet plans. 

 

 

 



S. A. Edwards-Hampton, et al.   Medical Research Archives vol 9 issue 2. February 2021   Page 8 of 10 

Copyright 2020 KEI Journals. All Rights Reserved                http://journals.ke-i.org/index.php/mra 

5. Implications and future directions 

Overall, results from the OPTIWIN 

trial indicate that a medically managed, TMR 

program with comprehensive behavioral 

support is an effective treatment for the 

reduction of excess weight and 

cardiometabolic risk factors. OP was 

associated with greater weight loss at 26 and 

52 weeks compared to the FB intervention. 

OP was also associated with greater treatment 

response rates and fewer treatment non-

responders compared to FB. Importantly, 

adherence to various aspects of the treatment 

was significantly related to better outcomes 

within both treatment groups, indicating that 

outcomes are tied to the individual’s 

engagement with treatment. However, the OP 

treatment responders reported higher 

adherence to their assigned meal plan 

compared to FB responders, suggesting a 

higher level of engagement or ease of plan 

implementation for those in the OP arm. 

To capitalize on these findings and 

continue to improve care, additional research 

is needed to understand potential mechanisms 

of success. Participants in the TMR arm of the 

OPTWIN trial had a higher frequency of 

contact with medical providers and a greater 

number of individual counseling visits than 

participants in the FB arm. There is a large 

body of evidence that demonstrates the 

importance of high-frequency, high-intensity 

counseling with a trained interventionist (> 14 

visits in first 6 months)1 in successful lifestyle 

obesity treatment. Future research that 

explores the specific dose of provider and 

counseling visits that is key to successful 

outcomes in a TMR lifestyle program is 

indicated. Such findings will optimize 

efficiency and time/cost burdens for 

participants.  

Additionally, as noted previously, a 

number of new anti-obesity medications have 

become available for use by medical providers 

over the past decade. While several anti-

obesity medications provide traditional 

appetite suppression, others target unique 

mechanisms that drive energy consumption, 

such as hedonic and inhibitory neural 

pathways20. A recent study demonstrated 

greater weight loss outcomes, 1-year post-

treatment, when liraglutide 3 mg was 

combined with intensive behavioral lifestyle 

therapy or intensive behavioral lifestyle 

therapy and partial meal replacement 

compared to intensive behavioral lifestyle 

therapy alone21. Combining liraglutide with 

the partial meal replacement treatment 

resulted in only marginally better weight loss 

at 24 weeks (-12.2% vs -10.1%) and no 

difference at 52 weeks. The effects of 

combining anti-obesity medication with 

partial meal replacement interventions may 

have sub-additive effects on weight loss 

outcomes; however, research that identifies 

the added benefit of anti-obesity medication 

within the context of a TMR lifestyle 

behavioral obesity treatment is needed. 

Investigation of use of TMR in patients who 

have experienced suboptimal weight loss or 

weight regain following bariatric surgery 

would also be of value. Finally, future studies 

should seek to identify characteristics that 

differentiate between treatment responders 

and non-responders to increase the likelihood 

of treatment response. 

 

6. Conclusions 

As noted earlier, there are multiple 

treatment options available for patients with 

obesity.  

However, there are not clear indications for 

what treatments, or combinations of obesity 

treatments, should be utilized to optimize 

initial weight loss and long-term weight loss 

maintenance for a given patient. As clinicians 

look to recommend effective options for their 

patients, understanding the potential treatment 

response and effects on health outcomes is 

important for making an individualized 

treatment recommendation. Results from the 

OPTIWIN trial demonstrated that the 
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OPTIFAST® TMR program, is more effective 

than a traditional food-based obesity 

treatment program with regard to greater 

weight loss and maintenance, improvement in 

cardiometabolic risk factors, and adherence to 

the intervention. Findings lend support for 

broader use of TMR in lifestyle behavioral 

therapy weight loss programs. 
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