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Abstract

Weight gain can be good or bad for health. Benefits include increased health for overweight
people, disease or surgical recovery, and more. Health concerns, joint and musculoskeletal disorders,
respiratory issues, metabolic abnormalities, cardiovascular health, psychological impact, reduced
mobility, digestive troubles, hormonal changes, and cancer risk are negative impacts. Weight gain
outcomes depend on heredity, weight distribution, and health. Maintaining a healthy weight needs a
balanced diet, regular exercise, and stress management. A doctor or nutritionist can offer personalized
weight management advice. Stress chemicals like cortisol trigger weight gain. ACTH stimulates
adrenal glands to release cortisol, which increases hunger, fat storage, insulin resistance, and muscle
loss. Understanding how stress hormones like cortisol affect weight gain is vital to reducing chronic
stress’s health risks. Stress reduction, a balanced diet, regular exercise, proper sleep, social support,
and professional treatment can mitigate these outcomes. Ultimately, stress hormones like cortisol can
cause weight gain, but a holistic strategy tackling physical and psychological stress can help people
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maintain a healthy weight.

Introduction

Weight gain is a complex process influenced by
genetic, physiological, lifestyle, and environmental factors.
Understanding these factors can help humans make informed
decisions about human diet, physical activity, and overall
health [1]. Hormonal changes during menopause can lead
to weight gain, particularly in the abdominal area. Genetic,
physiological, lifestyle, and environmental factors influence
the complex weight gain process. These factors can help
humans make informed decisions about human diet, physical
activity, and overall health [2,3]. Health concerns: Excessive
weight gain, mainly when it develops into obesity, relates to
various health concerns. These risks include coronary heart
disease, type 2 diabetes, high blood pressure, and some types
of cancer. Problems with the Joints and the Musculoskeletal
System: Carrying extra weight places additional strain on the
joints, contributing to problems such as osteoarthritis and
joint discomfort. Problems with Breathing Obesity can be a
contributing factor in breathing issues as well as sleep apnea,
both of which can lead to a decrease in the quality of sleep and
weariness. Changes in Metabolism Gaining weight, particularly
when unhealthy dietary decisions accompany it, can result
in metabolic disturbances such as insulin resistance and
dyslipidemia, which raises the risk of metabolic syndrome and
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diabetes. Health of the Cardiovascular System Excess weight
can burden the cardiovascular system, leading to an increased
risk of cardiovascular diseases such as heart disease, stroke,
and high blood pressure. Impact on Psychological Health an
increase in weight can have a substantial effect on a person’s
mental health, leading to a decrease in self-esteem, concerns
about body image, and the possibility of mental health
conditions such as sadness and anxiety [3,4]. Heavier people
are more likely to have problems with their mobility and
physical fitness, which can affect their capacity to participate
in day-to-day activities and exercise. Problems with Digestion
Obesity is a risk factor for many digestive disorders, such as
Gastroesophageal Reflux Disease (GERD), fatty liver disease,
and gallstones. Gaining weight, particularly in the abdomen
region, can throw off the body’s hormone balance and put
women at a greater risk of developing disorders such as
Polycystic Ovarian Syndrome (PCOS). Cancer Risk Certain
cancers, including breast, colon, and endometrial cancers, are
more prevalent in people who are overweight or obese. This
increases the likelihood that an individual may develop cancer
[4-6].

Some common factors contributing to weight gain

Weight gain can be influenced by various factors, including
diet, calorie intake, physical activity, metabolism, genetics,
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emotional and psychological factors, sleep, medical conditions,
environment, social and cultural factors, age, pregnancy, and
menopause. Overeating, high-calorie foods, large portion
sizes, sedentary lifestyles, insufficient exercise, and hormonal
imbalances can contribute to weight gain [7]. Genetics, such
as family history and predisposition to obesity, can also
influence body weight and fat storage and burning. Emotional
and psychological factors, such as stress, depression, and
anxiety, can also lead to overeating and weight gain. Sleep
deprivation and irregular sleep patterns can disrupt hormone
regulation and appetite [8,9]. Medications, such as certain
antidepressants and corticosteroids, can also cause weight
gain. The food environment, including easy access to high-
calorie, low-nutrient foods, and built environments lacking
safe spaces for physical activity, can also influence dietary
choices. Food marketing can also influence dietary choices
[7-10]. Social and cultural factors, such as family and peer
influence and cultural norms, can also impact weight. Age
can slow down metabolism, making it easier to gain weight.
Lifestyle changes, such as reduced physical activity, can
contribute to weight gain. Pregnancy can be healthy, but
excessive weight gain can be a concern. Menopause can also
lead to hormonal changes, particularly in the abdominal area
[8-10].

The cortisol hormone

In today’s fast-paced world, stress has become an
inevitable part of our lives. When stress becomes chronic, it
can profoundly impact our physical and mental health. One
of the lesser-known consequences of chronic stress is weight
gain, often attributed to the cortisol hormone, which plays a
vital role in the body’s response to stress [9, 10]. This article
will explore the relationship between cortisol and weight
gain and discuss how to manage these effects. The adrenal
glands produce cortisol, also known as the “stress hormone,”
which plays a crucial role in the body’s response to stress.
When humans encounter a stressful situation, their bodies
release cortisol to prepare for a “fight or flight” response. This
hormone increases energy levels by removing glucose from
the bloodstream and altering various physiological processes,
including metabolism and immune function [10].

Important aspects of cortisol:

A. Stress response: One of cortisol’s primary functions
is to help the body respond to stress. When humans encounter
a stressful situation, their brain’s hypothalamus and pituitary
gland signal the adrenal glands to release cortisol. This is
part of the body’s “fight or flight” response, where cortisol
increases energy levels and prepares the body to deal with a
perceived threat [10,11].

B. Metabolism: Cortisol affects metabolism in several
ways. It increases glucose (sugar) levels in the bloodstream,
providing the body with a quick source of energy. It also
mobilizes fat stores, making them available for energy use.
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However, chronic high cortisol levels can lead to insulin
resistance and potentially contribute to weight gain [11,12].

C. Immune function: Cortisol has anti-inflammatory
properties and regulates the body’s immune response. In
cases of acute stress, this can help reduce inflammation
and minimize the risk of infection. However, chronic stress
can suppress the immune system, making individuals more
susceptible to illness [11].

D. Circadian rhythm: Cortisol levels typically follow a
diurnal (daily) pattern, with the highest levels in the morning
helping humans wake up and move. It gradually decreases
throughout the day and reaches its lowest point at night,
promoting restful sleep [12].

E. Blood pressure regulation: Cortisol influences
blood pressure regulation by helping to maintain vascular tone
and fluid balance. It can increase blood pressure, especially in
the stress response [11,12].

F.  Emotion and memory: Cortisol affects certain
brain functions related to emotion and memory. It modulates
emotional responses to stress and can influence memory
consolidation, particularly during stressful events [11,12].

G. Anti-inflammatory effects: Cortisol’'s anti-
inflammatory properties make it an essential tool in the body’s
response to injury and illness. Synthetic forms of cortisol,
such as corticosteroids, are commonly used as medications
to reduce inflammation and suppress the immune system

[11,12].

H. Negative effects of chronic stress: While cortisol
is vital for short-term stress responses, prolonged or chronic
stress can lead to consistently elevated cortisol levels. This
regular exposure to high cortisol levels has been associated
with a range of health issues, including weight gain, high blood
pressure, insulin resistance, weakened immune function, and
mood disorders [11-13].

Several factors can increase cortisol levels in humans,
including [10-15]:

A. Stress: Chronic stress is the most common cause
of elevated cortisol levels. Various factors, such as work,
relationships, finances, and health problems, can cause stress.

B. Lack of sleep: When humans don’t get enough sleep,
their bodies release more cortisol to keep them awake.

C. Poor diet: Eating a diet high in processed foods,
sugary drinks, and unhealthy fats can also increase cortisol
levels.

D. Caffeine and alcohol can increase cortisol levels.
Certainmedications. Some medications,such as corticosteroids
and beta-blockers, can also increase cortisol levels.
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E. Medical conditions: Certain medical conditions,
such as Cushing’s syndrome and Addison’s disease, can also
cause elevated cortisol levels.

Cortisol and weight gain

While cortisol is essential for survival in acute stress
situations, prolonged or chronic stress can lead to consistently
elevated cortisol levels in the body. This chronic elevation
can have a significant impact on human metabolism and
contribute to weight gain in several ways:

A. Increased appetite: Cortisol can stimulate appetite,
particularly for high-calorie comfort foods. When stressed,
people often reach for sugary or fatty foods, leading to
overeating and weight gain [9].

B. Fat storage: Cortisol influences where the body
stores fat. It tends to promote fat storage in the abdominal
area, which is associated with an increased risk of various
health problems, including obesity [12].

C. Insulin resistance: Elevated cortisol levels can lead
to insulin resistance, making it more challenging for the body
to regulate blood sugar. This can increase fat storage and
weight gain over time [14,16].

D. Muscle loss: Chronic cortisol exposure can lead to
muscle breakdown. As muscle tissue is more metabolically
active than fat, reducing muscle mass can slow metabolism
and make gaining weight easier [16].

Managing cortisol-induced weight gain

Addressing the physical and psychological aspects of stress
is crucial to managing weight gain due to elevated cortisol
levels.

A. Stress reduction techniques: Engage in stress-
reduction practices such as mindfulness meditation, yoga,
deep breathing exercises, and progressive muscle relaxation.
These techniques can help lower cortisol levels and alleviate
the effects of chronic stress [14].

B. Balanced diet: Focus on a balanced diet with plenty
of fruits, vegetables, lean proteins, and whole grains. Avoid
excessive consumption of high-sugar and high-fat foods
[14,17].

C. Regular exercise: Physical activity can help reduce
stress and minimize the impact of cortisol on the human body.
Aim for a mix of aerobic and strength-training exercises to
maintain muscle mass and support a healthy metabolism.
Exercise regularly. Exercise is a better way to reduce stress
and improve human overall health. Aim for atleast 30 minutes
of moderate-intensity exercise most days of the week [14,17].

D. Sleep: Get enough sleep. Most adults need 7 hours -
8 hours of sleep per night. Ensure humans get adequate and
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quality sleep. Lack of sleep can further increase stress levels
and hinder weight management efforts [14,17,18].

E. Social support: Connect with friends and family
to build a support system to help humans cope with stress
[14,17,18].

F. Eat a healthy diet: A healthy diet can help reduce
inflammation and balance blood sugar levels. This can help
reduce stress and cortisol levels [17,18].

Cortisol-reducing dietary supplements

Pharmaceutical ~market cortisol-reducing  dietary
supplements as products that can help regulate and lower
cortisol levels. These supplements typically contain a mix
of vitamins, minerals, herbs, and other compounds that
are believed to influence the body’s stress response and
cortisol production. However, it’s essential to approach these
supplements cautiously, as their efficacy and safety may vary,
and their claims should be taken with a grain of skepticism
[19,20-23].

Here are some common ingredients found in cortisol-
reducing dietary supplements and a brief overview of
their purported effects [24-27]:

A. Ashwagandha: This herb is believed to have
adaptogenic properties, which may help the body adapt to
stress. Research suggests that ashwagandha may potentially
lower cortisol levels.

B. Rhodiola rosea: It is believed that Rhodiola rosea,
another adaptogenic herb, supports the body’s stress response
and lowers cortisol production.

C. Phosphatidylserine: This phospholipid is involved
in cell membrane structure and is believed to have a role in
cortisol regulation. Some studies suggest it may help reduce
cortisol levels in certain situations [25].

D. L-theanine: Found in tea leaves, L-theanine is
thought to promote relaxation and reduce stress and cortisol
levels [26].

E. Magnesium: Adequate magnesium intake is essential
for overall health and may help support the body’s response
to stress [26,27].

F. Vitamin C: An essential vitamin, vitamin C is
sometimes included in cortisol-reducing supplements due to
its antioxidant properties, which may help combat the effects
of stress on the body [27].

G. B-Vitamins: B vitamins, such as B6 and B12, are
involved in various metabolic processes and may affect stress
management [27,28].

Chronic stress can lead to elevated cortisol levels, which
can contribute to weight gain through several mechanisms.
This table summarizes the key points (Table 1).
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Table 1: Cortisol’s Role in Weight Gain.

Mechanism ‘ Description ‘ References
Increased C(?rtlsol .trlggers.the fight-or-flight" response,
Abpetite stimulating cravings for sugary and fatty foods [20]
pp for quick energy.
Reduced Cortisol can slow down metabolism, causing 21]
Metabolism the body to burn fewer calories at rest.
Muscle Cortisol can break down muscle tissue, further
; ' : : . [22]
Breakdown  reducing the body's calorie-burning capacity.
Cortisol promotes the storage of belly fat,
Al;fg:j l;at which is associated with increased health risks [23]
& like heart disease and type 2 diabetes.
Conclusion

The cortisol hormone, the body’s primary stress hormone,
is linked to weight gain due to its ability to trigger metabolic
changes that promote fat storage and hinder weightloss. These
changes include increased appetite, reduced metabolism,
muscle breakdown, and altered fat storage. Future research
could explore individual variability, mind-body interventions,
nutritional strategies, and the gut microbiome. To combat the
negative effects of cortisol on weight management, individuals
can focus on a holistic approach that addresses both physical
and psychological aspects of stress. This includes stress
management techniques, a healthy diet, regular exercise,
and quality sleep. Researching the gut microbiome and
its interaction with stress hormones could lead to novel
interventions. A balanced diet rich in fruits, vegetables, whole
grains, and lean protein can provide sustained energy and
reduce dependence on stress-induced food choices. Regular
exercise canhelplowercortisollevelsand promote overall well-
being. Seeking professional guidance can also be beneficial in
managing stress-induced weight gain. By understanding the
cortisol connection and adopting a comprehensive approach,
individuals can break the cycle of stress-related weight gain
and promote long-term health.

References

1. Pepe RB, Lottenberg AM, Fujiwara CTH, Beyruti M, Cintra DE, Machado
RM, Rodrigues A, Jensen NSO, Caldas APS, Fernandes AE, Rossoni C,
Mattos F, Motarelli JHF, Bressan ], Saldanha ], Beda LMM, Lavrador MSF,
Del Bosco M, Cruz P, Correia PE, Maximino P, Pereira S, Faria SL, Piovacari
SMF. Position statement on nutrition therapy for overweight and obesity:
nutrition department of the Brazilian association for the study of obesity
and metabolic syndrome (ABESO-2022). Diabetol Metab Syndr. 2023
Jun 9;15(1):124. doi: 10.1186/s13098-023-01037-6. PMID: 37296485;
PMCID: PMC10251611.

2. Westbury S, Oyebode O, van Rens T, Barber TM. Obesity Stigma:
Causes, Consequences, and Potential Solutions. Curr Obes Rep. 2023
Mar;12(1):10-23. doi: 10.1007/s13679-023-00495-3. Epub 2023 Feb 14.
PMID: 36781624; PMCID: PMC9985585.

3. HemmingssonE, Nowicka P, Ulijaszek S, Sgrensen TIA. The social origins of
obesity within and across generations. Obes Rev. 2023 Jan;24(1):e13514.
doi: 10.1111/0br.13514. Epub 2022 Nov 2. PMID: 36321346; PMCID:
PMC10077989.

4. Gutierrez-Mariscal FM, Alcala-Diaz JF, Quintana-Navarro GM, de la
Cruz-Ares S, Torres-Pefia JD, Cardelo MP, Arenas-Larriva AP, Malagén
MM, Romero-Cabrera JL, Ordovas JM, Pérez-Martinez P, Delgado-Lista J,
Yubero-Serrano EM, Lopez-Miranda J. Changes in quantity plant-based

https://doi.org/10.29328/journal.apps.1001050

10.

11.

12.

13.

14.

15.

16.

17.

6]

protein intake on type 2 diabetes remission in coronary heart disease
patients: from the CORDIOPREV study. Eur ] Nutr. 2023 Jun;62(4):1903-
1913. doi: 10.1007/s00394-022-03080-x. Epub 2023 Mar 4. PMID:
36869909; PMCID: PMC10195707.

Yuan S, Sun Y, Chen ], Li X, Larsson SC. Long-term risk of venous
thromboembolism among patients with gastrointestinal non-neoplastic
and neoplastic diseases: A prospective cohort study of 484211
individuals. Am ] Hematol. 2024 Feb;99(2):172-181. doi: 10.1002/
ajh.27106. Epub 2023 Sep 27. PMID: 37753710.

Shay JES, Singh A. The Effect of Obesity on Gastrointestinal Disease.
Gastroenterol Clin North Am. 2023 Jun;52(2):403-415. doi: 10.1016/j.
gtc.2023.03.008. Epub 2023 Apr 7. PMID: 37197882.

Mai TMT, Tran QC, Nambiar S, Gallegos D, Van der Pols JC. Dietary patterns
and child, parental, and societal factors associated with being overweight
and obesity in Vietnamese children living in Ho Chi Minh city. Matern
Child Nutr. 2024 Jan;20 Suppl 2:e13514. doi: 10.1111/mcn.13514. Epub
2023 Apr 3. PMID: 37010142.

Pati S, Irfan W, Jameel A, Ahmed S, Shahid RK. Obesity and Cancer:
A Current Overview of Epidemiology, Pathogenesis, Outcomes, and
Management. Cancers (Basel). 2023 Jan 12;15(2):485. doi: 10.3390/
cancers15020485. PMID: 36672434; PMCID: PMC9857053.

Ajmera V, Wang N, Xu H, Liu CT, Long MT. Longitudinal association
between overweight years, polygenic risk and NAFLD, significant fibrosis
and cirrhosis. Aliment Pharmacol Ther. 2023 May;57(10):1143-1150.
doi: 10.1111/apt.17452. Epub 2023 Mar 16. PMID: 36924053; PMCID:
PMC10178778.

Khalafi M, Symonds ME. Impact of exercise training plus caloric restriction
on cardiometabolic health in menopausal women who are overweight or
obese: A meta-analysis. Science & Sports. 2023 Mar 1; 38(2):116-26.

Sagmeister MS, Harper L, Hardy RS. Cortisol excess in chronic kidney
disease - A review of changes and impact on mortality. Front Endocrinol
(Lausanne). 2023 Jan 17;13:1075809. doi: 10.3389 /fendo.2022.1075809.
PMID: 36733794; PMCID: PM(C9886668.

Khoury JE, Giles L, Kaur H, Johnson D, Gonzalez A, Atkinson L. Associations
between psychological distress and hair cortisol during pregnancy and
the early postpartum: A meta-analysis. Psychoneuroendocrinology. 2023
Jan;147:105969. doi: 10.1016/j.psyneuen.2022.105969. Epub 2022 Oct
28. Erratum in: Psychoneuroendocrinology. 2024 Mar 23;:107029. PMID:
36335755.

Mohammadi F, Zahraee H, Izadpanah Kazemi M, Habibi ZS, Taghdisi
SM, Abnous K, Khoshbin Z, Chen CH. Recent advances in aptamer-based
platforms for cortisol hormone monitoring. Talanta. 2024 Jan 1;266(Pt
1):125010. doi: 10.1016/j.talanta.2023.125010. Epub 2023 Jul 31. PMID:
37541008.

Kitani RA, Nicolaides NC, Mantzou A, Chatzidaki E, Michou M, Polychronaki
N, Letsou K, Pervanidou P, Kanaka-Gantenbein C. Differences in segmental
hair cortisol concentration analysis among children and adolescents
with overweight and obesity, their parents, and normal weight peers.
Hormones (Athens). 2023 Dec;22(4):623-632. doi: 10.1007/s42000-
023-00482-2. Epub 2023 Sep 9. PMID: 37688736.

Perogamvros I, Ray DW, Trainer PJ. Regulation of cortisol bioavailability-
-effects on hormone measurement and action. Nat Rev Endocrinol. 2012
Dec;8(12):717-27. doi: 10.1038/nrendo.2012.134. Epub 2012 Aug 14.
PMID: 22890008.

Castillo-Navarrete JL, Guzman-Castillo A, Bustos C, Rojas R. Peripheral
brain-derived neurotrophic factor (BDNF) and salivary cortisol levels
in college students with different levels of academic stress. Study
protocol. PLoS One. 2023 Feb 22;18(2):e0282007. doi: 10.1371/journal.
pone.0282007. PMID: 36812175; PMCID: PMC9946253.

Pfalzgraff T, Skov PV. Combined antagonist treatment of glucocorticoid
and mineralocorticoid receptor does not affect weight loss of fasting
rainbow trout butinhibits a fasting-induced elevation of cortisol secretion.
Comp Biochem Physiol A Mol Integr Physiol. 2022 Dec;274:111321. doi:
10.1016/j.cbpa.2022.111321. Epub 2022 Sep 19. PMID: 36169060.

www.pharmacyscijournal.com

012



The Cortisol Connection: Weight Gain and Stress Hormones

18.

19.

20.

21.

22.

23.

24.

Szczuko M, Kikut ], Szczuko U, Szydtowska I, Nawrocka-Rutkowska J,
Zietek M, Verbanac D, Saso L. Nutrition Strategy and Life Style in Polycystic
Ovary Syndrome-Narrative Review. Nutrients. 2021 Jul 18;13(7):2452.
doi: 10.3390/nu13072452. PMID: 34371961; PMCID: PMC8308732.

Isaza A. Nutraceuticals to decrease cortisol and hyperglycemia.
InFunctional Foods and Nutraceuticals in Metabolic and Non-
Communicable Diseases 2022 Jan 1; 771-782.

Kuo TM, Burke S, Chen CY, Jhung MA, Lin SH, Yeh YC. Stress and eating
behaviors. International Journal of Molecular Sciences. 2014; 15(4):4173-
4186.DOI: 10.3390/ijms15044173

Reynolds CM, Sinha R, Landau HR, Munro HN, Walker BR. Daily cortisol
secretory patterns and individual differences in abdominal obesity and
leptin in healthy adults. Journal of Clinical Endocrinology & Metabolism.
2008; 93(1):62-67. DOI: 10.1210/jc.2007-1300

Wong AM, Greenberg DB, Castro MG, Aronson WJ. Cortisol, sleep, and body
composition in chronic obstructive pulmonary disease. Psychosomatic
Medicine. 2011; 73(7):545-553. DOI: 10.1097 /PSY.0b013e31822c03b1

Yau YH, McManus MT. Postnatal cortisol and body composition in
children. Pediatrics. 2012; 129(4):e851-e857. DOI: 10.1542/peds.2011-
2824

Lu Y, Deng B, Xu L, Liu H, Song Y, Lin F. Effects of Rhodiola Rosea
Supplementation on Exercise and Sport: A Systematic Review. Front Nutr.

https://doi.org/10.29328/journal.apps.1001050

25.

27.

28.

5,

2022 Apr 7;9:856287. doi: 10.3389/fnut.2022.856287. Erratum in: Front
Nutr. 2022 Jun 20;9:928909. PMID: 35464040; PMCID: PMC9021834.

Pistollato F, Sumalla Cano S, Elio I, Masias Vergara M, Giampieri F, Battino
M. Associations between Sleep, Cortisol Regulation, and Diet: Possible
Implications for the Risk of Alzheimer Disease. Adv Nutr. 2016 Jul
15;7(4):679-89. doi: 10.3945/an.115.011775. PMID: 27422503; PMCID:
PM(C4942871.

. Williams JL, Everett JM, D’Cunha NM, Sergi D, Georgousopoulou EN,

Keegan R], McKune A], Mellor DD, Anstice N, Naumovski N. The Effects
of Green Tea Amino Acid L-Theanine Consumption on the Ability to
Manage Stress and Anxiety Levels: a Systematic Review. Plant Foods Hum
Nutr. 2020 Mar;75(1):12-23. doi: 10.1007/s11130-019-00771-5. PMID:
31758301.

Camfield DA, Wetherell MA, Scholey AB, Cox KH, Fogg E, White D],
Sarris ], Kras M, Stough C, Sali A, Pipingas A. The effects of multivitamin
supplementation on diurnal cortisol secretion and perceived stress.
Nutrients. 2013 Nov 11;5(11):4429-50. doi: 10.3390/nu5114429. PMID:
24284609; PMCID: PMC3847740.

Soltani H, Keim NL, Laugero KD. Increasing Dietary Carbohydrate as Part
of a Healthy Whole Food Diet Intervention Dampens Eight Week Changes
in Salivary Cortisol and Cortisol Responsiveness. Nutrients. 2019 Oct
24;11(11):2563. doi: 10.3390/nu11112563. PMID: 31652899; PMCID:
PMC6893582.

www.pharmacyscijournal.com

013



