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INTRODUCTION

“Stress” is ubiquitous in modern society, and it has been fur-

ther exacerbated by the COVID-19 pandemic. In the report 

titled Stress in America 2020: A National Mental Health Cri-

sis, issued by the American Psychological Association, it was 

concluded that the United States is in the midst of a stress-

related mental health epidemic that could result in serious 

long-term health consequences.1 While there are many 

catalysts of stress, frequently reported sources in the United 

States include finances, work, relationships, ill-health, and, 

more recently, existential concerns about the future of the 

nation and climate change.1 

Stress is unequivocally linked to poor health outcomes, 

as detailed in this article, due to both its physiologic and 

behavioral effects. Accordingly, the provision of stress man-

agement techniques constitutes an integral component of 

leading lifestyle medicine interventions.2,3 The American Col-

lege of Lifestyle Medicine considers stress management to be 

one of the 6 pillars of lifestyle medicine, alongside healthful 

eating, physical activity, sleep, social connection, and the 

avoidance of risky substances.4 Notably, many of the pillars 

of lifestyle medicine are also evidence-based approaches for 

managing stress, demonstrating the interconnectedness of 

these pillars of health and well-being.

This article examines the reciprocal relationship 

between stress and health and builds a case for the impor-

tance of stress management knowledge for family physicians 
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in the prevention, management, and treatment of chronic 

diseases. It also explores lifestyle medicine practices for 

managing stress, with special attention given to mindfulness-

based activities, and provides practical strategies for manag-

ing stress.   

STRESS AND HEALTH

Building on the pioneering studies of Hans Selye,5 who first 

coined the term “stress response” to explain the activa-

tion of the hypothalamic-pituitary-adrenal axis in response 

to a “stressor,” there is now overwhelming evidence link-

ing chronic stress to poor health outcomes. Numerous and 

diverse illnesses, including coronary artery disease,6 heart 

failure,7 asthma,8 rheumatoid arthritis,9 and psoriasis,10 to 

name a few, are known to be directly moderated by stress. 

Not surprisingly, stress is also intimately related to mental ill-

ness—especially anxiety.11

Stress can affect physical health outcomes in 2 ways. 

First, it has direct physiologic consequences consistent with 

activation of the sympathetic nervous system, including car-

diovascular responses, alterations in gut function, and even 

downregulation of immune function.11 Indeed, psychoneu-

roimmunology studies have demonstrated that stress results 

in significantly slower wound healing.12 In addition to the 

physiologic changes that accompany the stress response, 

stress can adversely affect health behaviors resulting in 

poorer dietary choices, inactivity, disordered sleep, and 

substance use.13-16 As a topical example, nearly half of adults 

(49%) reported their behavior has been negatively affected 

by the stress caused by the COVID-19 pandemic,1 and eat-

ing disorder–related hospital admissions have doubled.17 

Once developed, stress can further compound the challenge 

of behavior change, making the practice of healthy behaviors 

more difficult. For these reasons, evidence-based stress man-

agement should be considered foundational for the manage-

ment of chronic health conditions.

STRESS MANAGEMENT

It is important to qualify that stress is not necessarily nega-

S24



S25  Supplement to The Journal of Family Practice  |  Vol 71, No 1  |  JANUARY/FEBRUARY 2022

STRESS MANAGEMENT

tive. In their seminal paper in 1908, Yerkes and Dodson18 

described the relationship between arousal/stress and per-

formance as an “inverted U,” with low levels of psychologi-

cal arousal resulting in poor performance, moderate levels of 

arousal conferring optimal performance outcomes, and high 

levels of arousal resulting in diminished performance. This 

relationship infers that some level of arousal/stress, which 

varies between individuals, is required for optimal function-

ing. Only high levels of arousal/stress, more appropriately 

referred to as “distress,” are detrimental to function and per-

formance. Further, even high levels of sympathetic activation 

(associated with the “stress response”) may be beneficial in 

the short term as such levels optimize our ability to “fight 

or flight.” It is prolonged, chronic activation of the stress 

response that is most deleterious. 

Stress management can be achieved in 2 ways: by reduc-

ing exposure to a stressor(s) and/or practicing techniques 

that alleviate stress. As modern living presents an increasing 

number of stressors and reducing exposure to these can be 

challenging, there is an increasing emphasis on the practice 

of stress-relieving techniques. 

A variety of lifestyle-based practices can play an impor-

tant role in ameliorating the stress response, as presented 

below. However, it is also acknowledged that stressed indi-

viduals can find it more challenging to follow through on 

positive lifestyle choices. Indeed, conditions of stress can 

often mobilize individuals towards unhealthy and even 

counterproductive behaviors, as discussed below. Increasing 

awareness of the benefits of these healthy lifestyle behaviors 

for managing stress (and related affective conditions such as 

depression and anxiety) and supporting patients to adopt 

them can be beneficial. 

NUTRITION

It is well recognized that psychological stress can alter feed-

ing behaviors by influencing the production of neuropeptides 

(eg, ghrelin, somatostatin, galanin) and neurotransmitters 

(eg, norepinephrine, serotonin, dopamine) that in turn affect 

appetite and result in an increased propensity for consuming 

high-fat foods.13,19 Conversely, there is growing interest in the 

influence of nutrition on affective states, with several studies 

demonstrating the benefits of nutrition interventions for the 

management and treatment of depression.20,21 

One of the confounders of researching the influence of 

diet on stress is differing views on what constitutes a healthy 

diet. One study concluded that the ability of diet quality to 

ameliorate the effects of high stress is small, but their concep-

tualization of a “high-quality” diet included soft margarines, 

unsweetened dairy, and oils.22 While there is some debate 

regarding specific food items that constitute a healthy diet, 

there is a consensus that the consumption of whole, plant-

rich foods produces positive health outcomes, and this is a 

position promoted by the American College of Lifestyle Med-

icine. Certainly, vegetarian diets have been associated with 

reduced stress.23 

Plant foods may aid stress management and other psy-

chological conditions through a “psychobiotic” effect, in 

which the gut microbiota influences brain function through 

neural and hormonal pathways.13,24,25 The gut microbiota is 

especially influenced by diet quality and, while the Western 

diet is associated with dysbiosis, a high-fiber diet (eg, whole, 

plant-based foods) promotes a gut microbial profile associ-

ated with good physical and mental health.26 Consequen-

tially, attention to consuming more servings of fruits, veg-

etables, whole grains, and legumes should be encouraged as 

a stress-coping strategy. 

EXERCISE

Like nutrition, physical activity constitutes a cornerstone of 

positive physical and mental health.27,28 However, a system-

atic review of 168 studies concluded that psychological stress 

and physical activity are inversely related, indicating that 

stress impairs an individual’s efforts to be physically active.14 

Notwithstanding the challenge that being stressed presents 

to being physically active, exercise is of tremendous benefit 

for stress management. 

Simply put, the stress response prepares the body for 

“fight or flight”—both of which are physical pursuits—and 

the act of physical exertion allows the body and brain to 

return to homeostasis. From a physiologic perspective, 

physical activity may aid stress management as it activates 

the release of beta-endorphins and other neurotransmit-

ters, increases thermogenesis, aids in the regulation of the 

hypothalamic-pituitary-adrenal axis, and even increases 

neurogenesis.27,29 A systematic review concluded that a single 

bout of exercise (30 minutes at 50% maximal oxygen uptake) 

could have a significant impact on blood pressure responses 

to a psychosocial stressor.30 Similarly, 10 minutes of exer-

cise has been shown to improve levels of vigor and reduce 

total negative mood.31 In addition to the physiologic benefits 

of exercise, it has been proposed that from a psychological 

viewpoint, exercise may confer a “time out” effect by offering 

a distraction from daily cares and worries.32 

To date, most studies have focused on the benefits of 

low- to moderate-intensity aerobic exercise for the manage-

ment of mental health conditions, but studies are investigat-

ing the benefits of other types of activities such as resistance 

exercise and high-intensity activities.29,33 There is emerging 

evidence that higher-intensity exercise may confer additional 

mood-enhancing benefits.29 While more research is required 
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to understand better the influence of different forms of exer-

cise on mental health, as well as optimal dosages and dura-

tions, individuals suffering from stress should be encouraged 

to aim for the National Physical Activity Guidelines goal of 30 

minutes of moderate-intensity activity on most days.34 

SLEEP

As with both diet and exercise, there is a reciprocal relation-

ship between stress and sleep. Notably, health professionals 

in numerous countries appear to be especially vulnerable 

to stress-mediated poor sleep hygiene.35,36 Indeed, stress is a 

major contributor to insomnia, and sleep system responses 

to stress are influenced by genetics, having a family history 

of insomnia, the female gender, and the type of stress being 

experienced.15 Poor sleep can compound stress levels as sleep 

deprivation results in the human brain being more attuned 

to negativity.37 Notwithstanding the effect of stress on sleep 

quality and quantity, from a stress management viewpoint, 

attention should be given to prioritizing sleep and pursuing 

good sleep.

The National Sleep Foundation’s guidelines recom-

mend that individuals get 7 to 9 hours of sleep per night—

a recommendation that at least one-third of adults fail to 

meet.38 Three especially important contributors to poor sleep 

hygiene are physical inactivity, caffeine usage, and exposure 

to “night light pollution.”39 These can be addressed by encour-

aging patients to be more active (especially in the morning), 

curb or cease the consumption of caffeine (especially later in 

the day), and avoid bright light (especially screens that emit 

“blue” light) in the hour before bed.  

SOCIAL CONNECTION

Social connection is a well-established determinant of men-

tal and emotional well-being, physical health outcomes, and 

longevity.40 Humans appear to be “wired” for social connec-

tion, which is why the social isolation and associated lone-

liness due to COVID-19 lockdowns have been such a con-

cern.41 In the context of stress management, social support 

can buffer the negative effects of stress on mental and physi-

cal health.42

Unlike eating patterns and physical activity levels, 

which tend to suffer in response to stress, studies indicate 

that humans are more likely to exhibit prosocial behavior 

and seek social connection when stressed.43 This behavioral 

response has been referred to as the “tend-and-befriend” 

pattern and is observed in both males and females.44 Accord-

ing to the Social Baseline Theory, when faced with a stressor, 

individuals with strong social support perceive less threat, 

which reduces cognitive and physiologic effort, thereby miti-

gating the stress response.45

The importance of maintaining social ties as a deliberate 

stress management strategy should not be underestimated. 

Individuals encountering high levels of stress should be 

encouraged and enabled to remain connected to friends and 

family, and, where necessary, to reach out to broaden their 

social network. Interestingly, even brief social interactions 

with acquaintances, referred to as “micromoments of con-

nection,” can produce positive health benefits.46  

AVOIDANCE OF RISKY SUBSTANCES

Stress is associated with increased substance (eg, alco-

hol, drugs, tobacco) usage, dependence, and relapse.16 In 

the context of COVID-19, a phenomenon referred to as the 

Behavioral Immune System (BIS), in which individuals prac-

tice certain behaviors to avoid contracting illness, is associ-

ated with increased stress and anxiety that leads to increased 

substance use.47 Not surprisingly, the use of alcohol, drugs, 

and tobacco is counterproductive for long-term stress man-

agement and can indeed lead to further complications that 

exacerbate stress. Hence, patients should be advised to avoid 

these substances—even though doing so may be quite diffi-

cult for them. 

TIME IN NATURE

While not considered a “pillar” of lifestyle medicine, there is 

growing evidence for the stress-relieving benefits of time in 

nature. A meta-analysis of 32 studies concluded that expo-

sure to natural environments leads to less negative affect and 

greater positive affect.48 

Time in nature might confer stress-relieving benefits 

through several mechanisms,49 but a prominent theory is 

that modern living makes high demands of our informa-

tion-processing skills, leading to mental strain. Conversely, 

natural stimuli, such as landscapes and animals, effortlessly 

engage our attention, leading to less mental fatigue.50 As the 

evidence continues to accumulate regarding a link between 

time in nature and health (both mental and physical), expo-

sure to nature should be considered a more frontline therapy 

for stress management. 

MIND-BODY PRACTICES

A large body of literature demonstrates the efficacy of a range 

of practices for managing stress, including biofeedback,50 

prayer, 50 yoga, 51 tai chi, 52 and various forms of meditation.53,54 

Though a concise umbrella term has not been coined to 

encompass the full scope of these tools, for the purposes of 

this manuscript we will refer to methods demonstrated to 

engage the relaxation response and increase parasympathetic 

activation through nonjudgmental focused attention and/or 

through intentional movement as “mind-body practices.” 
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Known short-term effects of mind-body practices that 

activate the relaxation response include slowed heart rate, 

lowered blood pressure, reduced serum cortisol, improved 

cognitive function, and lower perceived stress.51 After sev-

eral weeks of daily practice, mind-body practices have been 

shown to result in numerous physiologic changes such 

as lower peak cortisol levels and fewer cortisol spikes,55 

improved immune function,56,57 delayed ST-segment depres-

sion on stress electrocardiogram of patients with coronary 

artery disease,58 improved insulin sensitivity in metabolic 

syndrome,59 increased heart rate variability,60 downregula-

tion of proinflammatory genes and biomarkers,61 epigen-

etic modifications,62,63 and even reversal of telomere short-

ening.64,65 The long-term practice of mind-body relaxation 

techniques (eg, years of daily practice) is associated with 

appreciable growth of the hippocampus and left prefrontal 

cortex65,66 and improved function of the amygdala,67 which is 

in turn associated with cognitive and affective benefits. 

An evidence-based practice that is increasingly used 

for stress management is mindfulness. Mindfulness can be 

defined as a nonjudgmental state of intentionally focused 

attention to the present and what is happening around or 

inside an individual at that moment.68 The advantage of  

mind-body techniques is that they do not require significant 

time commitment or training, and hence can be easily prac-

ticed in most settings, including brief clinical visits. For exam-

ple, brief mindful stretching, giving attention to the sensation 

of one’s feet on the ground when walking or sitting, or using 

one’s conversational partner/patient as a focus of mindful 

attention, can be used under virtually any circumstances. 

Indeed, any informal activity can be done mindfully—danc-

ing, walking, guitar playing, woodworking, tooth brushing, 

and even dish washing. With only 1 or 2 minutes to dedi-

cate, more formal mind-body activities, such as box breath-

ing69 (used in military training and combat), body scans,70 

and brief seated71 or walking meditations,72 can be practiced 

either alone or with a digital guide. 

It is important to note that mindfulness practices can be 

challenging for patients with histories of emotional trauma.73 

Although such history is not a contraindication and can, 

in fact, yield subjective and physiologic benefits,74 it is rec-

ommended the patient be informed of this possibility and 

encouraged to coordinate with their mental health provider. 

In the case that a patient finds a particular mind-body prac-

tice disagreeable due to exacerbation of emotional trauma, 

the patient may discontinue and try another mind-body 

technique. Mindful movements appear to hold a lower risk 

of this adverse effect than purely cognitive-based practices.75 

When unhealthful behaviors such as smoking76 and 

overeating77 are to be addressed, mind-body techniques 

should be considered as adjuncts to usual care. Promoting 

the nonjudgmental focused attention of mindfulness can 

bring increased recognition of potential triggers and aware-

ness of poor choices as they are being made, without yield-

ing the self-judgment that can often exacerbate maladaptive 

coping strategies.78-80 In turn, this presents the opportunity 

to intervene intentionally and redirect behavior rather than 

acting reflexively—an approach to behavior modification 

sometimes referred to as mindfulness-based cognitive ther-

apy. Mindfulness can also be used both as a substitute for 

maladaptive coping mechanisms and to build resilience that 

supports successful behavior modification by better manag-

ing the associated stress. 

As with any behavior, adherence to mind-body activi-

ties is more likely if it is aligned with the patient’s interests, 

needs, and personality. For example, biofeedback activities 

might resonate with a data-oriented patient, while mindful 

movements may be better for a patient with attention-defi-

cit/hyperactivity disorder who may find it challenging to sit 

still. Other mind-body practices may be selected to benefit 

certain comorbidities. For example, an evening body scan 

(involving mindful attention to different regions of the body) 

for a patient experiencing stress-induced insomnia may 

help reduce or avoid sedative-hypnotics,81 tai chi may be 

appropriate for a patient at risk for falls,82,83 and mindful eat-

ing may assist patients with diabetes and a tendency toward 

unhealthful dietary choices.81 Conversely, some comorbidi-

ties may be a relative contraindication. For example, breath-

focused practices should, in general, be avoided in patients 

for whom breathing is not comfortable, as with patients suf-

fering from chronic obstructive pulmonary disease. Mind-

body techniques can also be used to good effect as an adjunc-

tive treatment for conditions such as panic disorder and 

chronic pain.86,87 It is often beneficial to acquaint a patient 

with a variety of mind-body modalities suitable for a range 

of circumstances (still or moving, alone or in company, sec-

onds or minutes), and to engage in shared decision-making 

to identify the practices best tailored to the patient’s interests 

and needs.  

Notably, mind-body practices have been shown to have 

demonstrated benefits for healthcare providers—reduced 

perceived stress, fewer medical errors, improved job satisfac-

tion, and lower burnout88-90—as well as for their patients—

improved adherence, outcomes, and a greater perception 

of provider empathy.90 When used by surgeons, mind-body 

practices have been shown to improve physical function and 

mental focus during long or difficult procedures.91 Given the 

well-documented epidemic of burnout and stress-related ill-

nesses in the medical profession,92 the connection between 

mind-body practices and job satisfaction is particularly rel-
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evant, and brief mind-body activities can often be integrated 

into a provider’s busy day (eg, walking a hall, speaking with 

a patient or colleague, performing surgery, etc).93 While the 

optimal frequency and duration of mind-body practices 

are yet to be determined, appreciable benefits have been 

observed with consistent practice of approximately 10 min-

utes daily,94,95 which puts these benefits within the reach of 

any interested provider. 

MULTIMODAL APPROACHES  

FOR STRESS MANAGEMENT

This article has explored several evidence-based approaches 

that can be used to build a versatile stress management “tool-

kit.” While patient preferences and interests are an important 

consideration when prescribing stress management options, 

it is also important to recognize that stress may be best man-

aged through a multimodal approach that incorporates a 

variety of strategies and practices.96-99 Interventions that have 

applied a multimodal approach have suggested that a com-

pounding benefit may occur.98,99 Hence, introducing a variety 

of stress management options to patients is recommended. l 
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