
 
Volume No. 5   |     Issue No. 2  |     Pages 1-3 

 

1 
Published on: 28 February, 2026 https://biologicaltimes.com/ 

 

 

Combined Effect of GLP-1 Agonist Drugs Ozempic and lifestyle 

medicines with personalized nutrition and hydration to maintain 

metabolic health and sustainability 
 

Farwa Anam1, Sidra Altaf2* and Tasawar Iqbal3 

 

1. Department of Epidemiology and Public Health, University of Agriculture Faisalabad, Pakistan 

2. Department of Pharmacy, University of Agriculture Faisalabad, Pakistan  

3. Institute of Physiology and Pharmacology, University of Agriculture Faisalabad, Pakistan 

*Corresponding Author: sidraltaf@uaf.edu.pk 
 

 

ABSTRACT 
 

The rapid emergence of glucagon-like peptide-1 receptor agonists (GLP-1s), specifically semaglutide and the brand name Ozempic, has 

changed how we manage diabetes and obesity; these drugs must also be integrated with a lifestyle medicine methodology to ensure their 

continued success. Now pharmacotherapy is being used synergistically with a combination of personal nutrition, precise hydration, and 

behavior-based treatment techniques to ensure continued metabolic health. In addition to decreasing the desire to eat, GLP-1 medications 

alter the interaction between the gut and brain, and how the body stores fat, which has implications for lean muscle mass, micronutrient 

status, and hydration status. The proposed framework helps us see GLP-1 medications as tools to promote metabolic health, rather than 

just isolated drugs that can be used to treat one condition, while providing the potential for equitable and resilient health care. As a 

collective force, this integrated approach allows for long-term success, regardless of population differences. 
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Introduction 

Glucagon-like peptide-1(GLP-1) receptor agonists (the medications used 
for treating obesity and type 2 diabetes) represent a new era of Treatment in 

Metabolic health(1).Medications contain the GLP-1 agonist, semaglutide, 

which is available under the brand names Ozempic, etc. and exist solely to 
aid in control of blood glucose by enhancing Glycemic control as well as to 

promote weight loss and to decrease cardiovascular risk factors in the User. 

Despite the immense amount of excitement generated by the use of these 
medications, there are still some major concerns about the long-term effect 

of this form of therapy regarding nutrient deficiency, muscle wasting, 

dehydration or return to former weight after discontinuation of therapy. 
Therefore, the method of supporting optimal metabolic health will need to 

evolve and contain more than just Pharmacologic methods, but rather an 

Integrated Model incorporating Pharmacologic support in conjunction with 
Lifestyle Medicine support systems such as Personalized Nutrition, 

Precision Hydration, Physical Activity and Behavioral Support for 

Maximizing Results, Minimizing Adverse Effects(2). 

GLP-1 Agonists – From Diabetes Drugs to Metabolic Modulators  

 In developing their physiological actions as a glycemic regulator, GLP-1 

receptor agonist surpass the extent of glucose lowering to include complex 
mechanisms through activation of the Gut-Brain Axis (GBA) pathway 

which enhances satiety and decreases appetite, slowing gastric emptying 

and modifying insulin sensitivity(3).Their functionality is much broader 
making GLP-1s effective therapeutic agents for metabolic regulation.GLP-

1therapy has unintentionally resulted in several negative outcomes, 

including loss of lean body mass and gastrointestinal intolerances. 
Mechanism of Action 

GLP-1 agonists not only act on the pancreas but also affect stomach 

emptying and delay the time it takes for nutrients in food to enter the 
bloodstream. These effects result in longer times for feeling full as well as 

eating less overall(4).GLP-1 receptors located in the brain play a role in 

regulating hunger by sending signals to the brain that increase feelings of 
fullness. This gut-brain connection is a key component to the weight-loss 

effects of GLP-1 receptor agonists. Another effect of GLP-1 receptor 

agonists is that they improve insulin sensitivity and decrease systemic 
inflammation leading to lower visceral fat and reduced risk for 

cardiovascular disease and metabolic syndrome. GLP-1 is produced and 

activates GLP-1 receptors located in several body organs, including the 
pancreas, brain, and gut tissue(5).The use of GLP-1 receptor agonist 

medications imitates the normal action of GLP-1 and accesses these same 

GLP-1 receptor pathways to produce a coordinated metabolic response. The 

action of GLP-1-induced insulin secretion and suppressed glucagon release 

from the pancreas decreases reducing post-hoc blood glucose levels without 
generating hypoglycemia. 

Concept behind Receptor Stimulation 

The GLP-1 receptor stimulation initiates the gut-brain connection, which 
decreases hunger and increases insulin response, leading to both weight loss 

and metabolic improvement(6).The biggest real-world challenge seen with 

GLP-1 receptor agonists is the issue of weight regain after stopping 
treatment. Side effects of GLP-1 receptor agonists include nausea and 

constipation. The benefits of GLP-1 receptor agonists, they need to be used 

in conjunction with lifestyle medicine, individualized nutrition plans, 
adequate hydration strategies, and regular exercise as shown in the Table 1. 

Table 1: Mechanism of Action of GLP-1 

Sr.

No. 
Mecha

nism of 

Action 
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lized 

Nutritio

n 

Ozemp

ic 

Thera

py 

Hydra

tion 

Strate

gy 

Exerci

se / 
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ment 
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1 
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insulin 

secretio

n when 
glucose 

is high 
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e protein 
intake 
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and 

muscle 

Start 
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ly 
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e 
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ly 
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the day 
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with 
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30 

min/da
y 

(1)  

2 
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n 
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d 
carbohy
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r blood 

glucose 

and 
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fasting 
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g 
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ek 

(5) 

3 
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emptyin
g 
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fullness 
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nausea; 
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small 
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Sip 
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to 
reduce 
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e 
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e 

NEAT 

(daily 
move

ment) 

(4) 
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composi
tion 

Watch 

for side 

effects: 
constip

ation, 

headac
he 
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Combi

ne 
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on 

(6) 

Lifestyle Medicine as the Missing Half 

In terms of metabolic treatment, GLP-1 receptor agonist therapies are great 

innovation; however, their effectiveness over time depends on the provision 

of lifestyle support. Weight loss can be stimulated through the use of 
pharmacotherapy and glycemic control can be improved, but these changes 

do not necessarily affect the behavior that results in metabolic dysfunction. 

The basis of lifestyle medicine is evidence-based solutions to the problem 
of metabolic disease, addressing the fundamental causes of the condition 

along with diet quality, physical activity, sleep hygiene, stress management 

and social support. These solutions have general effects on the body, such 
as increasing insulin sensitivity, decreasing systemic inflammation, 

promoting hormonal balance and metabolic flexibility. 

Personalized Nutrition in the GLP-1 Era 

With the introduction of GLP-1 receptor agonists, such as Ozempic, 

personalized nutrition has become a vital pillar in the treatment of metabolic 

health(6).These medications work primarily to reduce appetite and promote 
weight loss, adequate nutrient intake may be negatively impacted through 

decreased food intake volume. Instead of focusing solely on caloric 

reduction via dietary restrictions, the emphasis of personalized nutrition is 
on providing a balance of proteins, fats, and micronutrients at every meal to 

provide optimal metabolic support.An important focus of personalized 

nutrition will be ensuring adequate protein intake to promote muscle 
conservation and prevent muscle loss. Foods rich in micronutrients (i.e. 

green, leafy vegetables, legumes, lean protein sources, nuts, seeds, etc.) will 

be included in the personalized nutrition program to help prevent 
deficiencies in iron, vitamin B12, vitamin D, and electrolytes that may occur 

from the reduction of overall food volume. Digital tools (e.g., continuous 
glucose monitoring, microbiome analysis, AI-driven nutrition coaching) are 

becoming more prevalent in supporting individuals with personalized 

nutrition. 

Overlooked Influence of Hydration on Metabolism  

While hydration should be considered a fundamental part of our metabolic 

health, it actually impacts how our body metabolizes glucose and how we 
control our appetite. Chronic under-hydration results in increased levels of 

AVP (Arginine Vasopressin levels), which has been shown to be elevated 

in individuals with obesity and type 2 diabetes. Therefore, one could 
reasonably conclude that sustaining good hydration may be a helpful 

intervention for improving metabolic health by reducing the activity of AVP 

and promoting better glucose regulation while simultaneously reducing 
cardio-metabolic stress(4).Hydration plays a role in determining one's 

energy expenditure and fat oxidation via water-induced thermogenesis (the 

increase in energy expenditure and enhanced fat oxidation caused by 
consuming more fluids). Drinking adequate amounts of water can increase 

RMR (resting metabolic rate) and enhance fat metabolism. Hydration plays 

a role in determining one's energy expenditure and fat oxidation via water-
induced thermogenesis (the increase in energy expenditure and enhanced 

fat oxidation caused by consuming more fluids). Drinking adequate 

amounts of water can increase RMR (resting metabolic rate) and enhance 
fat metabolism. Furthermore, hydration is critical since the appetite-

suppressive and delayed gastric emptying effects produced by these 

medications reduce the volume of food and fluids people consume. 
Muscle, Metabolism & Movement Action 

The body can maintain a healthy metabolism through muscle mass. 

Preserving the amount of muscle during GLP-1 treatment is an absolute 

necessity therapy(1). Recent research has shown that if we have a rapid 
decrease in our weight, there is an increased possibility that the muscle 

tissue will also decrease with that weight loss. Aerobic exercise and other 

forms of daily physical activity support improving cardiovascular fitness. 
Hence a combination of progressive resistance training 2-3 days per week 

plus walking every day will convert the pharmacological weight loss from 

GLP-1 therapies into prolonged metabolic resilience. 
9. Psychological & Behavioral Impact  

The significant impact that GLP-1 therapy has on an individual’s psyche 

with such a large appetite suppression alters how we perceive our appetites 
and therefore creates a disruption of the intuitive eating process. Current 

studies show increased levels of anxiety and disordered eating behaviors 

may occur as a result of rapid weight change. Therefore, to maintain the 
benefits of GLP-1 therapy will require a strong behavioral adaptation to 

avoid relapse. 

10.Basic Practical Framework  

The framework of how to maintain metabolic health is structured in layers. 

The top layer is using the GLP-1 medications for regulating metabolic 

improvement and appetite control(2). The second layer to creating personal 

nutrition is providing sufficient amounts of protein, fiber and micronutrients 

to support metabolic composition and glucose stability. The third layer is 

hydration which stabilizes hormonal function, facilitates kidney function 
and improves energy metabolism. The fourth layer is the inclusion of 

physical movement such as resistance training, aerobic exercise and daily 

NEAT (non-exercise activity thermogenesis) protecting muscle mass and 
improving insulin sensitivity. The final layer is Behavior, specifically 

mindful eating behaviors, strategies to combat emotional eating (emotional 

support) and strategies to build and maintain lifestyle change long-term as 
shown in figure 1 below.  

 
Fig. 1: Integrated Framework for Sustainable Metabolic Health 

Sustainability: Individual, Healthcare & Environmental Triad 

To have a sustainable model of metabolic health is more than just weight 

loss; it is developing a lifestyle that can be maintained with minimal cost to 

you and to the environment budgets. The ongoing use of GLP-1 medications 
raises questions on whether the medication is sustainable (affordable and 

accessible) or can cause a person to become reliant on the medication to 

control metabolic disease. From the environment, if people eat more plant-
based foods, less ultra-processed foods and eat within their local seasons, 

they do have better metabolic outcomes. 

The Future: Where Trends Are Heading 

Future developments in the field of metabolic care are progressing towards 

the three pillars of the future. Future advancements in pharmacogenomics 

and personalized medicine will enable clinicians to better predict which 

patients will respond best to GLP-1therapy and subsequently adjust the 

dosage of the medication based upon this information. The use of smart 

wearable devices and continuous real-time metabolic monitoring systems 
are transitioning from basic lifestyle coaching to providing patients with 

real-time coaching based upon measurable data points.  

Conclusion 
Agonists of the GLP-1 receptor promote a new paradigm shift regarding the 

prevention and treatment of metabolic disorders. However, this paradigm 

shift can only last and achieve true success if it is carefully integrated with 
"lifestyle medicine". When used together with a personalized nutrition plan, 

adequate water intake, and planned exercise, these medications do not just 

suppress hunger but also promote greater adaptability and greater resilience 
in both human metabolic systems. For example, a nutritional program that 

supports maintenance of user's lean muscle mass and drinking enough fluids 

to protect the user's kidneys and heart will provide support against some of 
the side effects that may occur as a result of taking a GLP-1 prescription. 

Thus, the integrated model represents a significant shift away from 

previously established treatment protocols of quick weight loss to a focus 
on the long-term restoration of the body's metabolic systems. While GLP-1 

should not replace or negate the need for healthy lifestyle behaviors, they 
are anticipated to enhance the effectiveness of those healthy lifestyle 

behaviors, thus providing a combined or synergistic pathway towards 

achieving long-term outcomes. By integrating sustainability, equity, and 
health-span into the development process of GLP-1 and other medications, 
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to ensure they fulfil a growing demand for equitable health solutions that 
meet patients’ needs rather than just provide short-term benefits, the future 

of metabolic care will depend on creating integrated, human-centered, and 

system-aware solutions to address the prevention and treatment of 
metabolic disorders. 
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