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Abstract

Background: Lifestyle Medicine is an evidence-based approach that helps prevent and treat
chronic diseases through modifications in daily habits. It includes key pillars: nutrition, physical
activity, restorative sleep, avoidance of harmful substances, stress management, and social
relationships. These interconnected domains play a critical role in promoting long-term health
and well-being.

Aim: To introduce the core principles of Lifestyle Medicine and present practical, evidence-
based strategies for integrating them into routine patient care.

Methods: This narrative review synthesizes current research findings and official guidelines
from leading health organizations, such as World Health Organization and the American

College of Lifestyle Medicine. Literature review was conducted using PubMed database.

Keywords: Lifestyle Medicine, prevention, nutrition, physical activity, sleep, substance use,

stress, social health, behavior change, patient counseling.

Introduction
The importance of lifestyle on overall human well-being is a paradigm in modern medicine.

The Lalonde Report, published in 1974 addressed that issue and pointed out four main
determinants of health: lifestyle, environment, human biology and health care organization.[1]
Since then, a new era of health promotion has begun, and many studies emphasized lifestyle
improvement as a way to achieve health improvement.[2] Among aforementioned health
determinants, lifestyle contributes more to the risk of premature mortality than human biology
and health care organization.[3][4] Healthy behaviors are possible to be implemented by any
individual, no matter the age and therefore, they may contribute to longevity and maintaining
health in old age.[5]

In order to prevent and treat chronic diseases by changing health habits, a new field of medicine
has emerged- a Lifestyle Medicine. Rooted in ancient Greece, Lifestyle Medicine was
popularized by founding American College of Lifestyle Medicine in 2004.[6] Traditionally,
Lifestyle Medicine focuses on six “pillars” of healthy lifestyle: I) nutrition; IT) physical activity;



IIT) restorative sleep; IV) avoidance of risky substances; V) stress management and VI) social
relationships.[7]

Medical counseling and educating patients to incorporate healthy behaviors proposed by
Lifestyle Medicine was shown to reduce the risk of depression[8], hypertension[9] or
cardiovascular diseases.[10] It is also a way to manage those diseases and many others.

In this article, we want to briefly discuss each individual “pillar” of Lifestyle Medicine and
present a variety of solutions on how to guide a patient through change in their lifestyle.
Nutrition

Excess body weight is affecting 2 billion adults and 340 million children worldwide.[11] The
role of nutrition in maintaining metabolic balance and preventing obesity is undeniable.[12]
Unfortunately, there is no consensus about which diet is the best for human, but general rules
for healthy eating are: a) avoiding processed foods; b) eating meals, that include mostly plants;
c) restrict calory intake.[13] Red meat consumption is a risk factor of ischemic heart disease
and should be limited.[14] There are specific diets, such as low-carbohydrate diet, low-
fat/vegetarian diet or Mediterranean diet, all of which have their own benefits. For example,
Mediterranean diet was shown to improve hepatic steatosis and insulin sensitivity, even without
weight loss.[15] Also, it is not mandatory to follow only one dietary pattern. For cardiovascular
disease prevention, the Mediterranean, DASH, and plant-based diets have all been proven to be
highly beneficial.[16] For some people, especially diabetics, a proper nutrition is a medical
therapy and should be individualized by health care professionals.[17]

Nutrition care process can be difficult for a patient. It requires changing habits, can be stressful
and unpleasant. To overcome this problem, strong evidence supports use of cognitive behavioral
therapy and other behavior change theories and models in order to maintain healthy eating
habits.[18] Dietetics practitioners are advised to use those techniques for an effective
counseling.

Theoretical knowledge is important, but can be insufficient for patients’ compliance. To address
that issue, a Culinary Medicine emerged as a field of medicine and it is a practical tool in
nutrition counseling.[19] Incorporation of Culinary Medicine training enables health care
professionals to propose accessible information for their patients about meal preparation,

specific dishes and strategies in choosing ingredients.[20]

Physical Activity
It is estimated, that physical inactivity is the fourth leading cause of death worldwide. Decrease

in sedentary behavior would greatly decrease economic burden on societies and health



systems.[21] Regular daily activity is crucial for healthy aging and preventing hypertension,
obesity or insomnia.[22] It is worth noting, that physical activity also reduces risks of numerous
cancers. That is bladder, breast, colon, endometrial, esophageal, renal and gastric cancers.[23]

“WHO Guidelines on Physical Activity and Sedentary Behaviour” provide evidence-based
recommendations on the amount of exercise for health benefits.[24] Many subpopulations have
their own set of advice, but focusing on healthy adults, it is recommended that: 1) “All adults
should undertake regular physical activity.” 2) “Adults should do at least 150— 300 minutes of
moderate-intensity aerobic physical activity; or at least 75—150 minutes of vigorous-intensity
aerobic physical activity; or an equivalent combination of moderate- and vigorous-intensity
activity throughout the week, for substantial health benefits.” 3) “Adults should also do muscle-
strengthening activities at moderate or greater intensity that involve all major muscle groups on
2 or more days a week, as these provide additional health benefits.” 4) “Adults may increase
moderate-intensity aerobic physical activity to more than 300 minutes; or do more than 150
minutes of vigorous-intensity aerobic physical activity; or an equivalent combination of
moderate- and vigorous-intensity activity throughout the week for additional health benefits.”

Additionally, it is noted, that any physical activity in better than doing none. Also, the frequency
and intensity of physical activity should be initially small and then, gradually increased over
time. A good practice for aerobic training is walking. It was estimated, that around 10,000 steps
per day may lower the risk of all-cause mortality for people with pre-diabetes and diabetics.[25]
Aside from WHO guidelines, some research shows the superiority of strength training over
aerobic exercise. It is especially important for improving glycaemic control in people with
normal-weight type 2 diabetes.[26] Strength training also prevents sarcopenia in older
patients.[27] But only when combined, aerobic exercise and resistance training have the most

impactful effect on cardiovascular risk factors.[28]

Sleep

Around one third of a person’s life is occupied by sleep.[29] Recovery during night is
mandatory for human to maintain physical and mental health.[30] Unfortunately, sleep quality
is decreasing in modern societies. Light at night exposure is one of the causes of poor sleep
quality [31] as well as stressful lifestyle and noisy environment, that aggravate sleep problems.
Insufficient sleep leads to a number of health problems (e.g., obesity,[32] depression [33]).

Although less common, excessive sleep is also contributing to some health issues. Cognitive



decline,[34] headaches [35] and overall increased mortality [36] are effect of excessive daytime
and nighttime sleep.

A certain set of behaviors, that promotes sleep quality, was formed and called “sleep
hygiene”.[37] These include: avoiding caffeine (at least consume it 8.8h prior to bedtime [38]),
avoiding nicotine and alcohol, reducing bedroom noise, sleeping in regular hours and avoiding
daytime naps. Leah et al. suggest, that application of sleep hygiene to nonclinical adults is not
fully effective.[39] For example, assigning regular sleep schedules do not improve sleep quality.
Also, napping during daytime do not have a substantial impact on nocturnal sleep.

Amount of sleep for a healthy adult is between seven and nine hours.[40] In some cases it may
be different, so an evaluation of sleep needs is required. A sleep counseling and education is an
important aspect of helping patients to adjust their sleeping patterns to their lifestyle for better
health.[41]

Substance Use

Lifestyle medicine predominantly mentions nicotine abuse (in form of tobacco smoking and
vaping) as a public health problem. Nicotine is one of the most available and addictive
psychoactive substances and tobacco smoking results in over five million deaths each year.[42]
Many cardiovascular diseases are caused and aggravated by smoking.[43] Smoking cessation
is a great challenge both for patient and for a physician. Different types of treatment can be
proposed, but according to research, utilizing education plus prescription drugs (e.g., bupropion,
varenicline) is the most effective way to quit smoking.[44]

Alcohol is another risk factor for global disease. Globally, in 2016, among the population aged
15-49 years, 3.8% deaths of female and 12.2% deaths of male aged were caused by alcohol
abuse.[45] DJ Nutt in his analysis of drugs use in the UK, ranked a selection of drugs according
to their harm to the user and harm to others. Alcohol was placed first when it comes to social
harm. And the score of harm to user was lower than the score of methamfetamine, heroin and
crack cocaine, placing it at number four spot.[46]

Substance use disorders can be prevented by patient education. Dramatic results of overdosing
and acute poisoning should be treated by professionals and followed by harm reduction
counseling.[47]

Stress Management

Stress response is a physiological phenomenon.[48] It is important to understand, that stress
cannot be avoided entirely. What is a pathology is a chronic stress, that is highly prevalent in
modern societies and is a cause of lifestyle-related mental health diseases, such as depression

and anxiety.[49] To some extent, all people are exposed to chronic stressors, but not all of them



suffer from stress-related health problems. “Stress resilience” is a neurobiology phenomenon
that tries to explain, why some people are more susceptible to health impairments caused by
stress while other people maintain their mental health intact.[50]

Chronic stress is not only a risk factor for mental health diseases. It also puts much strain on
human body. In cancer patients, chronic stress establishes a metastasis-promoting
microenvironment, which is associated with increased risk of metastasis and poor survival.[51]
Chronic stress favors bone loss and leads to osteoporosis. Cardiovascular system is also
vulnerable to prolonged stress.[52] Migraines and tension-type headaches are closely related to
chronic stress as well.[53]

There are no guidelines for stress management. Despite that, there are some studies that try to
propose evidence-based solutions for prevention of stress-related disorders. Mindfulness is an
example of such a solution. Mindfulness practices are numerous and include: sitting meditation,
body scan meditation, yoga or acceptance training.[54][55] Mindfulness is moderately effective
in reducing stress, but more research is needed to evaluate efficacy of each individual
mindfulness technique.[56] Other preventive measures for stress include: nature contact,[57]

laughter [58] and positive thinking.[59]

Social relationships

Loneliness, defined as a perceived social isolation is a common feeling, experienced
occasionally by 80% of people under 18 years of age and 40% of adults over 65 years of age.
More persistent feeling of loneliness affects around 15-30% of the general population.[60]
Thorough studies, especially during COVID-19 pandemic, showed that the lack of meaningful,
intimate social connections correlates with mental health issues.[61][62] Furthermore, social
isolation is a risk factor of coronary heart disease and stroke.[63] Loneliness is a result of
deficiency in social relationships and among different kinds of relationships, friendships are
thought to be the greatest determinants of subjective social fulfillment. Both greater quantity of
friends and greater quality and closeness of friendships are connected to better self-reported
mental health.[64] Nevertheless, Chun et al. showed, that both too few and too many (around
5) close friends in children are associated with more ADHD symptoms and lower cognition.[65]
Romantic relationship is another kind of important social connection. Research suggests, that

people in committed romantic relationships are less prone to engage in risky behavior (like



risky substance use or numerous sexual partners), than single people. Those people also report
greater well-being than singles.[66]

Social networking sites greatly contribute to creating and maintaining modern-life social
relations. However, use of these sites has mixed outcomes. Depending on frequency and
number of network friends, some individuals give positive feedback and other users report
higher levels of depression and anxiety. Social network sites are full of risk and benefits to
mental health and should be used with caution.[67]

The need for social relationships is present in all individuals to an extent.[68] The promising
tool to address those needs is “Social Prescribing”. Social prescribing is a person-centred
approach that enables primary care professionals to refer patients to non-clinical community
services (like art therapy or exercise groups) to support their mental health. Evidence for social
prescribing is limited in volume and needs further research.[69]

Summary
Lifestyle Medicine is a field of medicine that focuses on prevention. Many healthy people could

benefit from its protective measures against lifestyle- related diseases such as obesity,
hypertension, depression and cancer.

The six pillars of Lifestyle Medicine are: nutrition, physical activity, sleep, avoidance of risky
substances, stress management and social relationships. Those pillars are interconnected. One
pillar strengthens the others. Similarly, a weak spot in one pillar may be the cause of further
vulnerabilities in other pillars. Good sleep helps to maintain a healthy diet.[70] Engaging in
physical activity reduces stress.[71] Positive social experiences decrease the risk of addictive
behaviors.[72]

Lifestyle Medicine endows health care providers with knowledge and counselling skills. Core
competencies for prescribing Lifestyle Medicine were updated in 2022 and can be used for high
quality, patient-centered clinical practice.[73]

Author’s Contribution
Conceptualization, Michal Robak, Agnieszka Bajkacz, Maciej Dudzinski, Barttomiej Kusy;

Methodology, Marcin Ptonka, Martyna Ro6zanska;

Software, Barttomiej Kusy;

Check, Agnieszka Bajkacz, Maciej Dudzifiski and Barttomiej Kusy;
Formal analysis, Marcin Plonka;

Investigation, Martyna Rozanska;

Resources, Agnieszka Bajkacz;

Data curation, Michal Robak;



Writing - rough preparation, Agnieszka Bajkacz, Michat Robak, Martyna Ro6zanska;
Writing - review and editing, Maciej Dudzinski, Bartlomiej Kusy, Marcin Ptonka;
Visualization, Michal Robak;

Supervision, Marcin Ptonka;

Project administration, Maciej Dudzinski, Martyna R6zanska;

All authors have read and agreed with the published version of the manuscript.
Conflict of interest

The authors report no conflict of interest.

Financial disclosure

The study did not receive any funding.

References:
1. Lalonde M. (1974a). A new perspective on the health of Canadians. Ottawa: Government of Canada.

2. Hancock T. Lalonde and beyond: looking back at "A New Perspective on the Health of Canadians". Health
Promot. 1986 May;1(1):93-100. doi: 10.1093/heapro/1.1.93. PMID: 10286856.

3. Schroeder SA. Shattuck Lecture. We can do better--improving the health of the American people. N Engl J Med.
2007 Sep 20;357(12):1221-8. doi: 10.1056/NEJMsa073350. PMID: 17881753.

4. McGinnis JM, Williams-Russo P, Knickman JR. The case for more active policy attention to health promotion.

Health Aff (Millwood). 2002 Mar-Apr;21(2):78-93. doi: 10.1377/hlthaff.21.2.78. PMID: 11900188.

5. Friedman SM. Lifestyle (Medicine) and Healthy Aging. Clin Geriatr Med. 2020 Nov;36(4):645-653. doi:
10.1016/j.cger.2020.06.007. Epub 2020 Aug 19. PMID: 33010900.

6. American College of Lifestyle Medicine. Home page. https://www.lifestylemedicine. org/. Accessed April 07,
2025

7. Phillips EM, Frates EP, Park DJ. Lifestyle Medicine. Phys Med Rehabil Clin N Am. 2020 Nov;31(4):515-526.
doi: 10.1016/j.pmr.2020.07.006. Epub 2020 Sep 9. PMID: 32981575.

8. Sarris J, O'Neil A, Coulson CE, Schweitzer I, Berk M. Lifestyle medicine for depression. BMC Psychiatry. 2014
Apr 10;14:107. doi: 10.1186/1471-244X-14-107. PMID: 24721040, PMCID: PMC3998225.

9. Valenzuela PL, Carrera-Bastos P, Galvez BG, Ruiz-Hurtado G, Ordovas JM, Ruilope LM, Lucia A. Lifestyle
interventions for the prevention and treatment of hypertension. Nat Rev Cardiol. 2021 Apr;18(4):251-275. doi:
10.1038/s41569-020-00437-9. Epub 2020 Oct 9. PMID: 33037326.

10. Rozanski A, Blumenthal JA, Hinderliter AL, Cole S, Lavie CJ. Cardiology and lifestyle medicine. Prog
Cardiovasc Dis. 2023 Mar-Apr;77:4-13. doi: 10.1016/j.pcad.2023.04.004. Epub 2023 Apr 12. PMID: 370594009.



11 Zhang X, Ha S, Lau HC, Yu J. Excess body weight: Novel insights into its roles in obesity comorbidities. Semin
Cancer Biol. 2023 Jul;92:16-27. doi: 10.1016/j.semcancer.2023.03.008. Epub 2023 Mar 24. PMID: 36965839.

12. Jiao J. The Role of Nutrition in Obesity. Nutrients. 2023 May 30;15(11):2556. doi: 10.3390/nul5112556. PMID:
37299519; PMCID: PMC10255836.

13. Katz DL, Meller S. Can we say what diet is best for health? Annu Rev Public Health. 2014;35:83-103. doi:
10.1146/annurev-publhealth-032013-182351. PMID: 24641555.

14. Papier K, Knuppel A, Syam N, Jebb SA, Key TJ. Meat consumption and risk of ischemic heart disease: A
systematic review and meta-analysis. Crit Rev Food Sci Nutr. 2023;63(3):426-437. doi:
10.1080/10408398.2021.1949575. Epub 2021 Jul 20. PMID: 34284672.

15. Ryan MC, Itsiopoulos C, Thodis T, Ward G, Trost N, Hofferberth S, O'Dea K, Desmond PV, Johnson NA,
Wilson AM. The Mediterranean diet improves hepatic steatosis and insulin sensitivity in individuals with non-
alcoholic fatty liver disease. J Hepatol. 2013 Jul;59(1):138-43. doi: 10.1016/j.jhep.2013.02.012. Epub 2013 Feb
26. PMID: 23485520.

16. Diab A, Dastmalchi LN, Gulati M, Michos ED. A Heart-Healthy Diet for Cardiovascular Disease Prevention:
Where Are We Now? Vasc Health Risk Manag. 2023 Apr 21;19:237-253. doi: 10.2147/VHRM.S379874. PMID:
37113563; PMCID: PMC10128075.

17. Franz MJ, Bantle JP, Beebe CA, Brunzell JD, Chiasson JL, Garg A, Holzmeister LA, Hoogwerf B, Mayer-
Davis E, Mooradian AD, Purnell JQ, Wheeler M. Evidence-based nutrition principles and recommendations for
the treatment and prevention of diabetes and related complications. Diabetes Care. 2002 Jan;25(1):148-98. doi:
10.2337/diacare.25.1.148. PMID: 11772915.

18. Spahn JM, Reeves RS, Keim KS, Laquatra I, Kellogg M, Jortberg B, Clark NA. State of the evidence regarding
behavior change theories and strategies in nutrition counseling to facilitate health and food behavior change. J Am

Diet Assoc. 2010 Jun;110(6):879-91. doi: 10.1016/j.jada.2010.03.021. PMID: 20497777.

19. LeBlanc-Morales N. Culinary Medicine: Patient Education for Therapeutic Lifestyle Changes. Crit Care Nurs
Clin North Am. 2019 Mar;31(1):109-123. doi: 10.1016/j.cnc.2018.11.009. Epub 2018 Dec 24. PMID: 30736931.

20. D'Adamo CR, Workman K, Barnabic C, Retener N, Siaton B, Piedrahita G, Bowden B, Norman N, Berman
BM. Culinary Medicine Training in Core Medical School Curriculum Improved Medical Student Nutrition
Knowledge and Confidence in Providing Nutrition Counseling. Am J Lifestyle Med. 2021 Jun 21;16(6):740-752.
doi: 10.1177/15598276211021749. PMID: 36389046; PMCID: PMC9644147.



21. Kohl HW 3rd, Craig CL, Lambert EV, Inoue S, Alkandari JR, Leetongin G, Kahlmeier S; Lancet Physical
Activity Series Working Group. The pandemic of physical inactivity: global action for public health. Lancet. 2012
Jul 21;380(9838):294-305. doi: 10.1016/S0140-6736(12)60898-8. PMID: 22818941.

22. Eckstrom E, Neukam S, Kalin L, Wright J. Physical Activity and Healthy Aging. Clin Geriatr Med. 2020
Nowv;36(4):671-683. doi: 10.1016/j.cger.2020.06.009. Epub 2020 Aug 19. PMID: 33010902.

23. McTiernan A, Friedenreich CM, Katzmarzyk PT, Powell KE, Macko R, Buchner D, Pescatello LS, Bloodgood
B, Tennant B, Vaux-Bjerke A, George SM, Troiano RP, Piercy KL; 2018 PHYSICAL ACTIVITY GUIDELINES
ADVISORY COMMITTEE¥*. Physical Activity in Cancer Prevention and Survival: A Systematic Review. Med
Sci Sports Exerc. 2019 Jun;51(6):1252-1261. doi: 10.1249/MSS.0000000000001937. PMID: 31095082; PMCID:
PMC6527123.

24. WHO Guidelines on Physical Activity and Sedentary Behaviour. Geneva: World Health Organization; 2020.
PMID: 33369898.

25. Del Pozo-Cruz J, Alvarez-Barbosa F, Gallardo-Gomez D, Del Pozo Cruz B. Optimal Number of Steps per Day
to Prevent All-Cause Mortality in People With Prediabetes and Diabetes. Diabetes Care. 2022 Sep 1;45(9):2156-
2158. doi: 10.2337/dc22-0524. PMID: 35796565.

26. Kobayashi Y, Long J, Dan S, Johannsen NM, Talamoa R, Raghuram S, Chung S, Kent K, Basina M, Lamendola
C, Haddad F, Leonard MB, Church TS, Palaniappan L. Strength training is more effective than aerobic exercise
for improving glycaemic control and body composition in people with normal-weight type 2 diabetes: a
randomised controlled trial. Diabetologia. 2023 Oct;66(10):1897-1907. doi: 10.1007/s00125-023-05958-9. Epub
2023 Jul 26. Erratum in: Diabetologia. 2024 Aug;67(8):1725-1726. doi: 10.1007/s00125-024-06135-2. PMID:
37493759; PMCID: PMC10527535.

27. Vikberg S, Sorlén N, Brandén L, Johansson J, Nordstrom A, Hult A, Nordstrdom P. Effects of Resistance
Training on Functional Strength and Muscle Mass in 70-Year-Old Individuals With Pre-sarcopenia: A Randomized
Controlled Trial. J Am Med Dir Assoc. 2019 Jan;20(1):28-34. doi: 10.1016/j.jamda.2018.09.011. Epub 2018 Nov
7. PMID: 30414822.

28. Schroeder EC, Franke WD, Sharp RL, Lee DC. Comparative effectiveness of aerobic, resistance, and combined
training on cardiovascular disease risk factors: A randomized controlled trial. PLoS One. 2019 Jan

7;14(1):¢0210292. doi: 10.1371/journal.pone.0210292. PMID: 30615666; PMCID: PMC6322789.

29. Lee KA. An overview of sleep and common sleep problems. ANNA J. 1997 Dec;24(6):614-23, 677; quiz 624-
5. PMID: 9444102.

10



30. Troynikov O, Watson CG, Nawaz N. Sleep environments and sleep physiology: A review. ] Therm Biol. 2018
Dec;78:192-203. doi: 10.1016/j.jtherbio.2018.09.012. Epub 2018 Oct 5. PMID: 30509635.

31. Lunn RM, Blask DE, Coogan AN, Figueiro MG, Gorman MR, Hall JE, Hansen J, Nelson RJ, Panda S,
Smolensky MH, Stevens RG, Turek FW, Vermeulen R, Carreén T, Caruso CC, Lawson CC, Thayer KA, Twery
MJ, Ewens AD, Garner SC, Schwingl PJ, Boyd WA. Health consequences of electric lighting practices in the
modern world: A report on the National Toxicology Program's workshop on shift work at night, artificial light at
night, and circadian disruption. Sci Total Environ. 2017 Dec 31;607-608:1073-1084. doi:
10.1016/j.scitotenv.2017.07.056. Epub 2017 Jul 27. PMID: 28724246; PMCID: PMC5587396.

32. Chaput JP, McHill AW, Cox RC, Broussard JL, Dutil C, da Costa BGG, Sampasa-Kanyinga H, Wright KP Jr.
The role of insufficient sleep and circadian misalignment in obesity. Nat Rev Endocrinol. 2023 Feb;19(2):82-97.
doi: 10.1038/s41574-022-00747-7. Epub 2022 Oct 24. PMID: 36280789; PMCID: PMC9590398.

33. Yasugaki S, Okamura H, Kaneko A, Hayashi Y. Bidirectional relationship between sleep and depression.
Neurosci Res. 2025 Feb;211:57-64. doi: 10.1016/j.neures.2023.04.006. Epub 2023 Apr 26. PMID: 37116584,

34. Gabelle A, Gutierrez LA, Jaussent I, Navucet S, Grasselli C, Bennys K, Marelli C, David R, Andrieu S, Berr
C, Vellas B, Dauvilliers Y. Excessive Sleepiness and Longer Nighttime in Bed Increase the Risk of Cognitive
Decline in Frail Elderly Subjects: The MAPT-Sleep Study. Front Aging Neurosci. 2017 Sep 28;9:312. doi:
10.3389/fnagi.2017.00312. PMID: 29033827; PMCID: PMC5625324.

35. Ferini-Strambi L, Galbiati A, Combi R. Sleep disorder-related headaches. Neurol Sci. 2019 May;40(Suppl
1):107-113. doi: 10.1007/s10072-019-03837-z. PMID: 30906963.

36. Youngstedt SD, Kripke DF. Long sleep and mortality: rationale for sleep restriction. Sleep Med Rev. 2004
Jun;8(3):159-74. doi: 10.1016/j.smrv.2003.10.002. PMID: 15144959.

37. Stepanski EJ, Wyatt JK. Use of sleep hygiene in the treatment of insomnia. Sleep Med Rev. 2003 Jun;7(3):215-
25. doi: 10.1053/smrv.2001.0246. PMID: 12927121.

38. Gardiner C, Weakley J, Burke LM, Roach GD, Sargent C, Maniar N, Townshend A, Halson SL. The effect of
caffeine on subsequent sleep: A systematic review and meta-analysis. Sleep Med Rev. 2023 Jun;69:101764. doi:
10.1016/j.smrv.2023.101764. Epub 2023 Feb 6. PMID: 36870101.

39. Irish LA, Kline CE, Gunn HE, Buysse DJ, Hall MH. The role of sleep hygiene in promoting public health: A

review of empirical evidence. Sleep Med Rev. 2015 Aug;22:23-36. doi: 10.1016/j.smrv.2014.10.001. Epub 2014
Oct 16. PMID: 25454674; PMCID: PMC4400203.

11



40. Watson NF, Badr MS, Belenky G, Bliwise DL, Buxton OM, Buysse D, Dinges DF, Gangwisch J, Grandner
MA, Kushida C, Malhotra RK, Martin JL, Patel SR, Quan SF, Tasali E. Recommended Amount of Sleep for a
Healthy Adult: A Joint Consensus Statement of the American Academy of Sleep Medicine and Sleep Research
Society. Sleep. 2015 Jun 1;38(6):843-4. doi: 10.5665/sleep.4716. PMID: 26039963; PMCID: PM(C4434546.

41. Owens H. Sleep-an Essential Component of Obesity Screening and Counseling: A Policy Analysis of the
Affordable Care Act. Inquiry. 2019 Jan-Dec;56:46958019842001. doi: 10.1177/0046958019842001. PMID:
31014152; PMCID: PMC6482644.

42. Picciotto MR, Kenny PJ. Mechanisms of Nicotine Addiction. Cold Spring Harb Perspect Med. 2021 May
3;11(5):a039610. doi: 10.1101/cshperspect.a039610. PMID: 32341069; PMCID: PMC8091956.

43. Kondo T, Nakano Y, Adachi S, Murohara T. Effects of Tobacco Smoking on Cardiovascular Disease. Circ J.
2019 Sep 25;83(10):1980-1985. doi: 10.1253/circj.CJ-19-0323. Epub 2019 Aug 29. PMID: 31462607.

44. Sung B. Effects of Different Types of Smoking Cessation Treatments for South Korean Adult Smokers without
an Intention to Quit. J Lifestyle Med. 2018 Jan;8(1):33-41. doi: 10.15280/jlm.2018.8.1.33. Epub 2018 Jan 31.
PMID: 29581958; PMCID: PMC5846642.

45. GBD 2016 Alcohol Collaborators. Alcohol use and burden for 195 countries and territories, 1990-2016: a
systematic analysis for the Global Burden of Disease Study 2016. Lancet. 2018 Sep 22;392(10152):1015-1035.
doi: 10.1016/S0140-6736(18)31310-2. Epub 2018 Aug 23. Erratum in: Lancet. 2018 Sep 29;392(10153):1116. doi:
10.1016/S0140-6736(18)32338-9. Erratum in: Lancet. 2019 Jun 22;393(10190):e44. doi: 10.1016/S0140-
6736(19)31050-5. PMID: 30146330; PMCID: PMC6148333.

46. Nutt DJ, King LA, Phillips LD; Independent Scientific Committee on Drugs. Drug harms in the UK: a
multicriteria decision analysis. Lancet. 2010 Nov 6;376(9752):1558-65. doi: 10.1016/S0140-6736(10)61462-6.
Epub 2010 Oct 29. PMID: 21036393.

47. Witt LB, Greenberg J, Cantone RE. Harm Reduction and Substance Use in Adolescents. Prim Care. 2024
Dec;51(4):629-643. doi: 10.1016/j.pop.2024.05.005. Epub 2024 Jun 8. PMID: 39448099.

48. Russell G, Lightman S. The human stress response. Nat Rev Endocrinol. 2019 Sep;15(9):525-534. doi:
10.1038/s41574-019-0228-0. Epub 2019 Jun 27. PMID: 31249398.

49. Wiegner L, Hange D, Bjorkelund C, Ahlborg G Jr. Prevalence of perceived stress and associations to symptoms
of exhaustion, depression and anxiety in a working age population seeking primary care--an observational study.

BMC Fam Pract. 2015 Mar 19;16:38. doi: 10.1186/s12875-015-0252-7. PMID: 25880219; PMCID: PMC4377029.

12



50. Kalisch R, Russo SJ, Miiller MB. Neurobiology and systems biology of stress resilience. Physiol Rev. 2024
Jul 1;104(3):1205-1263. doi: 10.1152/physrev.00042.2023. Epub 2024 Mar 14. PMID: 38483288; PMCID:
PMC11381009.

51. He XY, Gao Y, Ng D, Michalopoulou E, George S, Adrover JM, Sun L, Albrengues J, Dal3ler-Plenker J, Han
X, Wan L, Wu X8, Shui LS, Huang YH, Liu B, Su C, Spector DL, Vakoc CR, Van Aelst L, Egeblad M. Chronic
stress increases metastasis via neutrophil-mediated changes to the microenvironment. Cancer Cell. 2024 Mar
11;42(3):474-486.e12. doi: 10.1016/j.ccell.2024.01.013. Epub 2024 Feb 22. PMID: 38402610; PMCID:
PMC11300849.

52. Paulini MR, Aimone M, Feldman S, Buchaim DV, Buchaim RL, Issa JPM. Relationship of Chronic Stress and
Hypertension with Bone Resorption. J Funct Morphol Kinesiol. 2025 Jan 4;10(1):21. doi: 10.3390/jfmk10010021.
PMID: 39846662; PMCID: PMCI11755563.

53. Sic A, Bogicevic M, Brezic N, Nemr C, Knezevic NN. Chronic Stress and Headaches: The Role of the HPA
Axis and  Autonomic  Nervous  System. Biomedicines. 2025 Feb  13;13(2):463. doi:
10.3390/biomedicines13020463. PMID: 40002876; PMCID: PMC11852498.

54. Allen JG, Romate J, Rajkumar E. Mindfulness-based positive psychology interventions: a systematic review.
BMC Psychol. 2021 Aug 6;9(1):116. doi: 10.1186/s40359-021-00618-2. PMID: 34362457; PMCID:
PMC8344333.

55. Lindsay EK, Young S, Smyth JM, Brown KW, Creswell JD. Acceptance lowers stress reactivity: Dismantling
mindfulness training in a randomized controlled trial. Psychoneuroendocrinology. 2018 Jan;87:63-73. doi:

10.1016/j.psyneuen.2017.09.015. Epub 2017 Oct 8. PMID: 29040891.

56. Khoury B, Sharma M, Rush SE, Fournier C. Mindfulness-based stress reduction for healthy individuals: A
meta-analysis. J Psychosom Res. 2015 Jun;78(6):519-28. doi: 10.1016/j.jpsychores.2015.03.009. Epub 2015 Mar
20. PMID: 25818837.

57. Frumkin H, Bratman GN, Breslow SJ, Cochran B, Kahn PH Jr, Lawler JJ, Levin PS, Tandon PS, Varanasi U,
Wolf KL, Wood SA. Nature Contact and Human Health: A Research Agenda. Environ Health Perspect. 2017 Jul
31;125(7):075001. doi: 10.1289/EHP1663. PMID: 28796634; PMCID: PMC5744722.

58. Akimbekov NS, Razzaque MS. Laughter therapy: A humor-induced hormonal intervention to reduce stress and
anxiety. Curr Res Physiol. 2021;4:135-138. doi: 10.1016/j.crphys.2021.04.002. Epub 2021 Apr 30. PMID:
34642668; PMCID: PMC8496883.

13



59. Shokrpour N, Sheidaie S, Amirkhani M, Bazrafkan L, Modreki A. Effect of positive thinking training on stress,
anxiety, depression, and quality of life among hemodialysis patients: A randomized controlled clinical trial. J Educ

Health Promot. 2021 Jun 30;10:225. doi: 10.4103/jehp.jehp_1120_20. PMID: 34395662; PMCID: PMC8318152.

60. Hawkley LC, Cacioppo JT. Loneliness matters: a theoretical and empirical review of consequences and
mechanisms. Ann Behav Med. 2010 Oct;40(2):218-27. doi: 10.1007/s12160-010-9210-8. PMID: 20652462;
PMCID: PMC3874845.

61. Cooper K, Hards E, Moltrecht B, Reynolds S, Shum A, McElroy E, Loades M. Loneliness, social relationships,
and mental health in adolescents during the COVID-19 pandemic. J Affect Disord. 2021 Jun 15;289:98-104. doi:
10.1016/j.jad.2021.04.016. Epub 2021 Apr 24. PMID: 33962368; PMCID: PMC9310699.

62. Long E, Patterson S, Maxwell K, Blake C, Bos6 Pérez R, Lewis R, McCann M, Riddell J, Skivington K,
Wilson-Lowe R, Mitchell KR. COVID-19 pandemic and its impact on social relationships and health. J Epidemiol
Community Health. 2022 Feb;76(2):128-132. doi: 10.1136/jech-2021-216690. Epub 2021 Aug 19. PMID:
34413184; PMCID: PMC8380476.

63. Valtorta NK, Kanaan M, Gilbody S, Ronzi S, Hanratty B. Loneliness and social isolation as risk factors for
coronary heart disease and stroke: systematic review and meta-analysis of longitudinal observational studies. Heart.
2016 Jul 1;102(13):1009-16. doi: 10.1136/heartjnl-2015-308790. Epub 2016 Apr 18. PMID: 27091846; PMCID:
PMC4941172.

64. Thompson A, Smith MA, McNeill A, Pollet TV. Friendships, loneliness and psychological wellbeing in older
adults: a limit to the benefit of the number of friends. Ageing and Society. 2024;44(5):1090-1115.
doi:10.1017/80144686X22000666

65. Shen C, Rolls ET, Xiang S, Langley C, Sahakian BJ, Cheng W, Feng J. Brain and molecular mechanisms
underlying the nonlinear association between close friendships, mental health, and cognition in children. Elife.

2023 Jul 3;12:e84072. doi: 10.7554/eLife.84072. PMID: 37399053; PMCID: PMC10317501.
66. BRAITHWAITE, S.R., DELEVI, R. and FINCHAM, F.D. (2010), Romantic relationships and the physical and
mental health of college students. Personal Relationships, 17: 1-12. https://doi.org/10.1111/.1475-

6811.2010.01248.x

67. Seabrook EM, Kern ML, Rickard NS. Social Networking Sites, Depression, and Anxiety: A Systematic Review.
JMIR Ment Health. 2016 Nov 23;3(4):e50. doi: 10.2196/mental.5842. PMID: 27881357; PMCID: PMC5143470.

68. Baumeister RF, Leary MR. The need to belong: desire for interpersonal attachments as a fundamental human

motivation. Psychol Bull. 1995 May;117(3):497-529. PMID: 7777651.

14



69. Percival A, Newton C, Mulligan K, Petrella RJ, Ashe MC. Systematic review of social prescribing and older
adults: where to from here? Fam Med Community Health. 2022 Oct;10(Suppl 1):¢001829. doi: 10.1136/fmch-
2022-001829. PMID: 36207017; PMCID: PMC9557282.

70. St-Onge MP, Cherta-Murillo A, Darimont C, Mantantzis K, Martin FP, Owen L. The interrelationship between
sleep, diet, and glucose metabolism. Sleep Med Rev. 2023 Jun;69:101788. doi: 10.1016/j.smrv.2023.101788. Epub
2023 Apr 28. PMID: 37156196; PMCID: PMC10247426.

71. Schultchen D, Reichenberger J, Mittl T, Weh TRM, Smyth JM, Blechert J, Pollatos O. Bidirectional
relationship of stress and affect with physical activity and healthy eating. Br J Health Psychol. 2019
May;24(2):315-333. doi: 10.1111/bjhp.12355. Epub 2019 Jan 22. PMID: 30672069; PMCID: PMC6767465.

72. Pomrenze MB, Paliarin F, Maiya R. Friend of the Devil: Negative Social Influences Driving Substance Use
Disorders. Front Behav Neurosci. 2022 Feb 10;16:836996. doi: 10.3389/fnbeh.2022.836996. PMID: 35221948;
PMCID: PMC8866771.

73. Lianov LS, Adamson K, Kelly JH, Matthews S, Palma M, Rea BL. Lifestyle Medicine Core Competencies:

2022 Update. Am J Lifestyle Med. 2022 Aug 31;16(6):734-739. doi: 10.1177/15598276221121580. PMID:
36389051; PMCID: PM(C9644148.

15



