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Title: Liraglutide vs. Lifestyle Intervention in Obesity Treatment: Pros and Cons 

Abstract 

The increasing prevalence of obesity continue to trigger a cascade of other non-

communicable medical conditions and further cripple healthcare financial budgets 

worldwide. This preventable chronic disease is a global public health concern and has been 

the center of past, present and future research. As an adjunct to lifestyle intervention, the 

Food and Drug Administration (FDA) has currently approved five anti-obesity 

medications. However, skepticism surrounding the prescription of medication is presented 

based on historic concerns of previously withdrawn medication.  

Liraglutide is among the newly approved anti-obesity medications and has shown favorable 

weight loss results. The choice of treatment requires a selective determination based on the 

specific patient population, existing chronic condition(s) and individual preferences.  

The goal of this review is to highlight the advantages and disadvantages of liraglutide use 

compared to lifestyle intervention in treating obesity. This would help individuals make 

informed decisions in choosing the most suitable option for treating obesity.  

It can be concluded that there is no single-handed approach to combat obesity. Regardless 

of the chosen option, individuals need to be consistent with behavioral changes and 

exercise in order to effectively treat and possibly eradicate this global epidemic. 

Keywords: liraglutide, saxenda, GLP-1 receptor agonist, lifestyle changes, exercise, 

weight loss, diet, obesity. 

 

  



Introduction 

The worldwide prevalence of obesity has nearly tripled from 1975 to 2016[1] and 

projections based on current trends anticipate an estimated 51% of US adults will be obese 

by 2030[2],[3]. According to the World Health Association, overweight and obesity are 

defined as abnormal or excessive fat accumulation that presents a risk to health. A body 

mass index of ≥25 is classified as being overweight and ≥30 is considered obese[1]. The 

top 10 most obese countries in the world according to 2017 data were United States, 

Mexico, New Zealand, Hungary, Australia, United Kingdom, Canada, Chile, Finland and 

Germany (ranked from most to least)[4]. Consequently, obesity has become a global 

pandemic, and is no longer considered a problem predominantly in western countries[5]. 

Obesity is said to cost the EU £81 billion per annum[6], the US 190.2 billion per annum for 

obesity-related illnesses[7] and 24.35 billion Yuan per annum in China[8]. Obesity leads to 

the development of cardiovascular disease, diabetes, musculoskeletal disorders and some 

cancers[1].  

The recommended cornerstone of obesity management is lifestyle intervention. However, 

many patients do not achieve long lasting benefits because of poor adherence, along with 

inability of the body to adapt to physiological and neurohormonal changes in response to 

weight loss[9].  

The emergence of glucagon-like peptide-1 (GLP-1) agonist, liraglutide has shown greater 

body weight loss in overweight and obese adults without diabetes compared to placebo[5]. 

Liraglutide is one of the five main pharmacological therapy options used to treat obesity[3]. 

Recent studies demonstrated reduced energy intake and weight loss, modest relative shift 

toward fat oxidation and reductions in energy expenditure by calorimetry in obese 

individuals who used sustained liraglutide treatment of 1.8 or 3 mg daily[10]. 

Anti-obesity medication like liraglutide is costly and produces adverse outcomes in 

individuals. Recent withdrawal of lorcaserin (an anti-obesity medication) by the Food and 

Drug Administration (FDA) due to its suspected increased occurrence of cancer, arouse 

concern in initiating drug therapy in obese individuals and causes closer scrutiny of the 

benefits and risks involved with medication use[11]. 

Treatment of obesity requires selective determination based on specific patient 

subpopulations, existing chronic condition(s) and individual preferences[11]. This article 

will outline the benefits and risks of liraglutide against lifestyle intervention in treating 

obesity with the aim of effective application of concepts and possible eradication of 

obesity. This is a traditional review paper presenting data collected during the last five 

years. 

  



Discussion 

Highlighted among the causes of a dramatic rise in obesity in both developed and 

developing countries is genetic predisposition, environmental factors12 and sedentary 

lifestyle5. The worldwide exponential increase over time3 and concomitant adverse 

medical, economic, social and psychological consequences13 emphasizes the need for 

effective and safe strategies to treat this chronic medical condition. 

Lifestyle intervention : Overview and pros 

The recommended cornerstone of treating obesity is lifestyle intervention, which requires 

a multimodal approach in order to achieve clinically meaningful weight loss of 5-10% 

within six months, according to various professional guidelines in the US, Europe and other 

parts of the world[9]. Clinically significant weight loss achieved through this means can 

result in reduced risk of type 2 diabetes mellitus, cardiovascular disease and obstructive 

sleep apnea[6]. This intense, highly structured plan involves dietary changes through the 

prescription of a calorie-reduced diet, increased physical activity or exercise and behavior 

modification. The behavioral component which seeks to encourage adherence to dietary 

and physical recommendations[9], incorporates at least 14 in-person sessions within six 

months[13], self-monitoring of diet and physical activity, routine weight checks, behavioral 

contracts, goal setting and strict limit of eat out locations, also known as stimulus control[9]. 

Maintaining these efforts over a long time can be challenging[11] and some authors consider 

weight lost through lifestyle intervention as limited due to weight regain in most patients 

after 12 months[14]. However, studies have shown maintenance of weight loss over long 

periods of time in a considerable number of individuals. The Weight Loss Maintenance 

trial revealed maintenance of 4kg and 3kg weight loss after two and five years of follow 

up, respectively. These were participants who initially lost 8kg over a six-month period. 

Additionally, ≥ 5% of weight lost after two years was maintained in 35% of participants 

who were involved in a four-month weight loss intervention program. The Diabetes 

Prevention Outcome Study showed that after 15 years, 40% of the participants who had 

achieved clinically significant weight loss in one year, were able to maintain at least 5% of 

weight loss. It was noted that these participants were part of the intensive lifestyle group 

in this study[15]. It has been shown that comprehensive lifestyle intervention which 

involves daily weight checks and portion-controlled foods, promote effective weight loss 

for both short and long term. Additionally, face-to-face counseling is proven more effective 

than “not in-person means” through telephone-based sessions and electronic treatments[9]. 

Successful individuals in weight loss maintenance were characterized as those who 

obtained substantial weight loss during initial treatment, those who achieved their self-

determined weight loss goal, those involved in active lifestyle and those involved in leisure 

time activities. Noteworthy, is the fact that these individuals did not skip breakfast, ate at 

regular intervals and maintained healthy, low-fat diets. They experienced less 

psychological and emotional instability, along with reduced binge eating and weight 

cycling[16]. Studies have noted improvement in cardiovascular health through lifestyle 

interventions including moderate exercise and diet. In fact, participants in a four-month 



program of either a low-calorie diet or exercise revealed reductions in adipose tissue, 

systolic, diastolic and mean arterial pressures and lower total and low-density lipoprotein 

cholesterol profiles compared to control group[17].  

Lifestyle intervention in obesity treatment can be accomplished and leads to an 

improvement in physical, psychological, physiological and overall quality of life once strict 

adherence to intense, highly structured guidelines are executed and maintained. 

The study discussing in-person behavioral sessions is a systematic review which comprised 

of 12 studies with a total of 1,862 participants. All other studies discussed were narrative 

review publications. As a result, the systematic review study provides less risk of bias and 

a higher quality assessment score compared to the narrative review publications.  

Lifestyle intervention: Cons 

Effective weight loss involves partnership between a highly motivated patient and a team 

of skilled professionals including psychiatrist, psychologist, physical and exercise 

therapist, dietitian, physician, and subspecialist(s) based on patient’s existing comorbid 

condition(s)[5]. Also, generally a higher level of physical activity is required for weight 

maintenance[9]. Undoubtedly, self-discipline and persistence are key in order to 

accomplish these goals[5]. Consequently, lack of adherence to a strict comprehensive 

lifestyle intervention most commonly results in unattained long-lasting weight loss 

results[9]. A study which compiled 8,222 articles stated that demographic, social and 

physical environmental determinants were not predictive of weight loss maintenance. In 

fact, behavioral and cognitive determinants that promote reduced energy intake, increased 

energy expenditure and monitoring of this balance, strongly predict weight loss 

maintenance[16]. Literature has also highlighted that poorly maintained weight loss despite 

adherence to lifestyle intervention is possibly due to genetic predisposition[18] and the 

difficulty of the human body to adapt to the physiological and neurohormonal changes 

associated with weight loss[9]. 

The major contributors to unattained clinically meaningful weight loss and maintenance 

are poor adherence (behavior and physical activity) to recommended guidelines and genetic 

influence. Table 1 summarizes the advantages and disadvantages of lifestyle intervention 

in obesity treatment. 

The study discussing the compilation of 8,222 articles is a systematic review and all other 

studies discussed were narrative review publications. Thus, this data has less risk of bias 

and a higher quality assessment score compared to the narrative review publications 

discussed. 

Liraglutide: GLP-1 agonist pros 

Liraglutide, at a dose of 3mg which is administered as a daily subcutaneous injection, was 

approved by the FDA in 2014 for long-term weight management in adults[11],[19] and in 

2020 for treatment of obesity in children 12-17 years old[19]. This new generation anti-



obesity medication is a glucagon-like peptide-1 (GLP-1) agonist, and was initially 

approved for the treatment of type 2 diabetes mellitus in 2010 at a dose of 1.8mg daily[11]. 

As a GLP-1 receptor agonist, liraglutide has metabolic effects which include glucose-

dependent stimulation of insulin secretion, decreased gastric emptying[20] due to direct 

action on the hypothalamus[21], inhibition of food intake[20] resulting in weight loss[10], 

increased natriuresis and diuresis[20], and a modest relative shift toward fat oxidation, 

thereby improving lipid metabolism[10]. In addition to lowering both systolic and diastolic 

blood pressure and total cholesterol, GLP-1 agonists have shown to promote an average 

weight loss of 2.9 kg when compared to placebo. Among the main cardioprotective effects 

of GLP-1 agonists is improved coronary blood flow, left ventricular ejection fraction, 

myocardial contractility, cardiac output and endothelial function[21].  

An increased visceral fat can lead to GLP-1 resistance. Studies have shown that moderate 

and high intensity acute exercise, increase GLP-1 levels in healthy obese individuals 

compared to controls. In fact, GLP-1 levels were reportedly increased in overweight/obese 

individuals who underwent a 12-week supervised chronic exercise program. It was 

concluded that exercise potentiates the effect on GLP-1 receptor agonists treatment by 

ameliorating GLP-1 resistance[22]. 

Pharmacotherapy is recommended by most current guidelines to be used as the second-line 

treatment for obesity. It has been reported that when used as an adjunct to lifestyle 

modification, clinically meaningful weight loss is more likely anticipated[6]. The results of 

three main randomized control trials (RCTs) – the SCALE Obesity and Prediabetes, the 

SCALE Diabetes and the SCALE Maintenance, formed the basis of approval for liraglutide 

use in obesity management[11]. In the SCALE Obesity and Prediabetes trial, a weight loss 

of 8% was seen in the liraglutide group after 56 weeks, compared to 2.6% in the placebo 

group. Additionally, 63.2% and 33.1% of the participants in the liraglutide group obtained 

weight loss of ≥5% and ≥10% respectively, compared to 27.1% and 10.6% in the placebo 

group[23]. Also, there was better improvement of blood pressure, lipid profiles and A1c 

levels in the liraglutide group[11]. The SCALE Maintenance trial assessed weight 

maintenance in non-diabetic participants who lost ≥ 5% of body weight during a four to12 

week low-calorie diet run-in period[24]. Individuals in the liraglutide group lost an 

additional 6.1% body weight compared to 0.2% in the placebo group. Diet, exercise and 

weight counseling was given to all participants during the trial[25]. Overall, the trial 

revealed that liraglutide could be used in maintaining weight loss in patients who initially 

achieved ≥5% weight loss through intensive lifestyle modifications[24]. In addition to 

weight loss, liraglutide has been noted to promote neuronal survival and reduce apoptosis 

and oxidative stress in the brain. This arouses implications in neurological recovery after 

cerebral ischemia[26] and for learning and memory[20]. 

Liraglutide as a GLP-1 agonist has shown to produce favorable metabolic effects which 

lead to weight loss and improved lipid metabolism, and provide cardioprotective and 

neuroprotective properties. 



All studies discussed provided information from narrative review publications. Hence, 

there is a high risk of bias and the quality assessment score is low. 

Liraglutide cons and contraindications 

The application of liraglutide in achieving clinically significant weight loss, as an adjunct 

to lifestyle modification is beneficial. However, it is often discontinued due to high 

cost[12],[6], the requirement for subcutaneous injection and concerns regarding its side 

effects[6]. Liraglutide needs to be monitored closely upon commencement of treatment to 

evaluate its safety and efficacy[12]. If clinically significant weight loss of at least 5% is not 

achieved within the first three to four months of treatment, the medication is discontinued 

as this is the only consistent predictor of further successful weight loss with continued 

treatment[9]. Data from five randomized controlled studies of at least 12 weeks reveal the 

most commonly reported adverse effect of liraglutide use was gastrointestinal in nature[27] 

– nausea (25%), vomiting (12.2%), diarrhea (11.6%), constipation (11%) and dyspepsia 

(6.4%)[23]. Though some studies revealed these adverse effects were mild and 

transient[28],[24],[2], studies from a meta-analysis revealed that among all FDA approved 

anti-obesity medications, liraglutide had the highest discontinuation rate as a result of its 

side effects[23]. 9.8% of participants in the liraglutide group discontinued treatment 

compared to 4.3% in the placebo group because of an adverse event[28]. Liraglutide is given 

at a staring dose of 0.6mg and increased with increments of 0.6mg until a maximum dose 

of 3mg is achieved in an attempt to ameliorate adverse effects[23]. Other reported adverse 

effects related to liraglutide use include hypoglycemia, headache, decreased appetite, 

abdominal pain, and increased lipase activity and heart rate. Addition of liraglutide 

treatment in a patient using a sulfonylurea or long-lasting insulin increases the risk of 

hypoglycemia[21]. Acute pancreatitis, chest pain and bronchitis[5] and increased incidence 

of symptomatic gall stones[12] suspectedly due to delayed gall bladder emptying[29] were 

among the more serious adverse effects[5]. Pooled studies revealed a 7% increase in mean 

level of amylase and 31% increase for lipase activity in patients treated with liraglutide 

versus placebo during a 56-week course. These values were shown to normalize after 

discontinuation of medication[30]. Additionally, literature have highlighted weight regain 

upon cessation of anti-obesity medication after maximal therapeutic effect is achieved and 

some weight regain also after continuation of medication for more than one year[9]. 

Liraglutide should not be used in patients with severe gastrointestinal disease such as 

gastroparesis and inflammatory bowel disease[21], severe renal insufficiency, hepatic 

insufficiency, past history of pancreatitis or major depression, pregnancy[12], and patients 

with a personal or family history of medullary thyroid carcinoma or multiple endocrine 

neoplasia type 2[23]. The INR levels in patients on warfarin should be monitored closely if 

GLP-1 analog such as liraglutide is added as it may alter the absorption of warfarin due to 

delayed gastric emptying[21]. 

Liraglutide use in obesity treatment presents some challenges due to cost, its requirement 

of a daily injection, and concerns regarding reported side effects and contraindications. 

These findings are summarized in Table 2. 



The study discussing the most common adverse effects (gastrointestinal symptoms) from 

liraglutide use, was compiled from a systematic review publication. This data therefore 

provides the lowest risk of bias and highest quality assessment score compared to data 

provided from the randomized control trial (RCT) study and narrative review publications. 

The RCT study provided data in relation to delayed gall bladder emptying which leads to 

gall stones. This study involved human subjects and the data has a lower risk of bias and a 

higher quality assessment score compared to the remaining narrative review publications 

discussed. 

Conclusion 

The increasing prevalence of obesity continue to trigger a cascade of other non-

communicable medical conditions and further cripple healthcare financial budgets 

worldwide. This preventable chronic disease has become a global health concern. Thus, 

being knowledgeable of ways in which obesity can be best treated, is imperative. 

Recognizing the advantages and disadvantages of lifestyle intervention compared to 

liraglutide use helps individuals make informed decisions in choosing the most suitable 

option for treating obesity. There is no single-handed approach to combat obesity. 

Individual responses vary widely and the specific means of treatment is based on individual 

preferences, tolerance and existing comorbid condition(s).  

Lifestyle intervention remains the cornerstone of obesity treatment and is advisably used 

with medication to produce a more favorable response. The use of medication is costly and 

does present adverse effects which vary among individuals. Regardless of the chosen 

option, it is important that individuals be consistent with changed behavioral patterns and 

exercise in order to effectively treat and possibly eradicate obesity. This paper is a 

traditional review compilation of studies done in the last five years. It does not involve a 

significant data which reflect low risk of bias and high quality of assessment scores. It is 

recommended that a systematic review of topic be done involving updated randomized 

control trial studies.  



References 

 

1 Who.int. 2021. Obesity and overweight. [online] Available at: 

<http://www.who.int/mediacentre/factsheets/fs311/en/> [Accessed 28 August 2021]. 

2 Bersoux S, Byun TH, Chaliki SS, Poole KG. Pharmacotherapy for obesity: What you 

need to know. CCJM. 2017 Dec;84(12):951-8.  
3 Montan PD, Sourlas A, Olivero J, Silverio D, Guzman E, Kosmas CE. Pharmacologic 

therapy of obesity: mechanisms of action and cardiometabolic effects. Ann Transl Med. 

2019 Aug;7(16):393.  

4 Obesity update. OECD. (2017). https://www.oecd.org/health/obesity-update.htm.  

5 Narayanaswami V, Dwoskin LP. Obesity: Current and potential pharmacotherapeutics 

and targets. Pharmacol Ther. 2017 02;170:116-47.  
6 Patel DK, Stanford FC. Safety and tolerability of new-generation anti-obesity 

medications: a narrative review. Postgrad Med. 2018 Mar;130(2):173-82.  
7 Healthycommunitieshealthyfuture.org. 2021. Economic Costs of Obesity | Healthy 

Communities for a Healthy Future. [online] Available at: 

<https://www.healthycommunitieshealthyfuture.org/learn-the-facts/economic-costs-of-

obesity/> [Accessed 28 August 2021]. 
8 Qin X, Pan J. The Medical Cost Attributable to Obesity and Overweight in China: 

Estimation Based on Longitudinal Surveys. Health Econ. 2016 Oct;25(10):1291-311. doi: 

10.1002/hec.3217. Epub 2015 Jul 30. PMID: 26223895.  
9 Gadde KM, Martin CK, Berthoud HR, Heymsfield SB. Obesity: Pathophysiology 

and Management. J Am Coll Cardiol. 2018 01 2;71(1):69-84.  
10 Drucker DJ. Mechanisms of Action and Therapeutic Application of Glucagon-like 

Peptide-1. Cell Metab. 2018 Apr 3;27(4):740-756. doi: 10.1016/j.cmet.2018.03.001. 

PMID: 29617641.  
11 Tak YJ, Lee SY. Anti-Obesity Drugs: Long-Term Efficacy and Safety: An Updated 

Review. World J Mens Health. 2021 Apr;39(2):208-221. doi: 10.5534/wjmh.200010. 

Epub 2020 Mar 9. PMID: 32202085; PMCID: PMC7994651.  
12 Lee PC, Dixon J. Pharmacotherapy for obesity. Aust Fam Physician. 2017;46(7):472-

477. PMID: 28697290.  
13 Lv N, Azar KMJ, Rosas LG, Wulfovich S, Xiao L, Ma J. Behavioral lifestyle 

interventions for moderate and severe obesity: A systematic review. Prev Med. 2017 

Jul;100:180-93.  
14 Kim BY, Kang SM, Kang JH, Kim KK, Kim B, Kim SJ, et al. Current Long-Term 

Pharmacotherapies for the Management of Obesity. J Obes Metab Syndr. 2020 Jun 

30;29(2):99-109.  
15 van Baak MA, Mariman ECM. Dietary Strategies for Weight Loss Maintenance. 

Nutrients. 2019 Aug 15;11(8):E1916.  



 
16 Varkevisser RDM, van Stralen MM, Kroeze W, Ket JCF, Steenhuis IHM. 

Determinants of weight loss maintenance: a systematic review. Obes Rev. 2019 

02;20(2):171-211.  
17 Pinckard K, Baskin KK, Stanford KI. Effects of Exercise to Improve Cardiovascular 

Health. Front Cardiovasc Med. 2019;6:69.  
18 Lamiquiz-Moneo I, Mateo-Gallego R, Bea AM, Dehesa-García B, Pérez-Calahorra S, 

Marco-Benedí V, et al. Genetic predictors of weight loss in overweight and obese 

subjects. Sci Rep. 2019 07 24;9(1):10770.  
19 Nordisk, N., 2021. FDA approves Saxenda® for the treatment of obesity in adolescents 

aged 12-17. [online] Prnewswire.com. Available at: 

<https://www.prnewswire.com/news-releases/fda-approves-saxenda-for-the-treatment-of-

obesity-in-adolescents-aged-12-17-301186800.html> [Accessed 28 August 2021]. 
20 Müller TD, Finan B, Bloom SR, D'Alessio D, Drucker DJ, Flatt PR, et al. Glucagon-

like peptide 1 (GLP-1). Mol Metab. 2019 12;30:72-130.  
21 Collins L, Costello RA. Glucagon-like Peptide-1 Receptor Agonists. 2020 Jun 23. In: 

StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2021 Jan–. PMID: 

31855395.  
22 Hamasaki H. Exercise and glucagon-like peptide-1: Does exercise potentiate the effect 

of treatment. World J Diabetes. 2018 Aug 15;9(8):138-40.  
23 Tak YJ, Lee SY. Long-Term Efficacy and Safety of Anti-Obesity Treatment: Where 

Do We Stand. Curr Obes Rep. 2021 Mar;10(1):14-30.  
24 Mehta A, Marso SP, Neeland IJ. Liraglutide for weight management: a critical review 

of the evidence. Obes Sci Pract. 2017 Mar;3(1):3-14.  
25 Coulter AA, Rebello CJ, Greenway FL. Centrally Acting Agents for Obesity: Past, 

Present, and Future. Drugs. 2018 Jul;78(11):1113-32.  
26 Wiciński M, Socha M, Malinowski B, Wódkiewicz E, Walczak M, Górski K, et al. 

Liraglutide and its Neuroprotective Properties-Focus on Possible Biochemical 

Mechanisms in Alzheimer's Disease and Cerebral Ischemic Events. Int J Mol Sci. 2019 

Feb 28;20(5):E1050.  
27 Zhang P, Liu Y, Ren Y, Bai J, Zhang G, Cui Y. The efficacy and safety of liraglutide 

in the obese, non-diabetic individuals: a systematic review and meta-analysis. Afr Health 

Sci. 2019 Sep;19(3):2591-9.  
28 Anandhakrishnan A, Korbonits M. Glucagon-like peptide 1 in the pathophysiology and 

pharmacotherapy of clinical obesity. World J Diabetes. 2016 Dec 15;7(20):572-98.  
29 Nexøe-Larsen CC, Sørensen PH, Hausner H, Agersnap M, Baekdal M, Brønden A, et 

al. Effects of liraglutide on gallbladder emptying: A randomized, placebo-controlled trial 

in adults with overweight or obesity. Diabetes Obes Metab. 2018 11;20(11):2557-64.  
30 Saisho Y. Incretin-based therapy and pancreatitis: accumulating evidence and 

unresolved questions. Ann Transl Med. 2018 Apr;6(7):131.  


