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Abstract

Despite having identified key physiological and behavioral risk factors, the prevalence of 

hypertension continues to rise, affecting two-thirds of American adults 60 years or older. An 

important condition in its own right, hypertension is also a leading risk factor for cardiovascular 

diseases; thus, identifying additional modifiable determinants remains a public health priority. 

Psychological states and negative emotions more specifically have been proposed as risk factors, 

but the research findings are inconsistent. Additional prospective studies have recently been 

published increasing the availability of longitudinal data. The aim of this literature review is to 

evaluate these findings focusing on those from the last three years. We synthesize current research 

on whether negative (e.g., depression, anxiety) or positive (e.g., optimism) emotion-related factors 

are associated with high blood pressure onset. We discuss discrepant findings and propose 

considering emotion regulation as a novel approach to explain inconsistencies. Finally, we provide 

thoughts on future research directions.
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Introduction

Hypertension is a highly prevalent condition affecting one out of three American adults and 

explaining 41.5% of mortality rates [1]. This condition contributes to health disparities, 

being more prevalent in non-white than white individuals, and varies across gender and age 

groups [1]. Furthermore, hypertension is projected to increase by 8.4% with an associated 

estimated cost of $274 billion by 2030 [1]. Both non-modifiable (e.g., age, ethnicity, 
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genetics) and modifiable (e.g., physical activity, tobacco use, diet) risk factors for 

hypertension have been identified [1,2]. However, strategies to reduce risk have had limited 

success so far, suggesting additional determinants may be at play or more targeted 

interventions are needed. Psychosocial factors, including anxiety, anger and social support, 

have been identified as potential risk or protective factors, which may provide novel 

modifiable targets for intervention. However, much of the research to date is based on cross-

sectional studies, which impedes interpretation regarding causality.

Notwithstanding, a quantitative review of 15 prospective studies published between 1972 

and 2000 demonstrated that, compared to individuals reporting few psychological symptoms 

(i.e., anxiety, depression and anger), those with high levels had an 8% higher risk of 

hypertension, with a stronger association among black compared to white participants [3]. 

However, many of these studies included only male participants and short follow-up periods 

(mode: 3 years). As methods of assessing psychological factors have increasingly been 

refined (e.g., single-item vs. validated scale) and longer follow-up periods are available, 

considering recent research may further inform our understanding. Moreover, recent 

research has also considered protective psychological factors, contributing to a more 

comprehensive insight.

Thus, the aim of the current review is to summarize recent research examining known (i.e., 

anxiety, depression, anger) and more novel (i.e., well-being) psychological factors that may 

influence hypertension incidence. Some integrative reviews on the role of psychological 

determinants on hypertension have been published [4-7], but those considering the role of 

emotion-related factors comprehensively are outdated [3,8]. We did not conduct a formal 

systematic review but rather identified and discussed key studies from the last three years to 

assess our current state of understanding and to develop new directions for future research.

Methodological approach

Literature searches within PubMed and PsycInfo databases targeted individual studies, prior 

systematic reviews, and meta-analyses, written in English or French. Additional studies 

were obtained through bibliographies of eligible articles. Individual studies published 

between January 2012 and September 2015 were included if: 1) the study design was 

longitudinal; 2) the sample consisted of human adults; 3) the main exposure was 

psychological distress (i.e., symptoms of anxiety, depression, anger/hostility) or positive 

psychological well-being (PPWB; i.e., optimism, emotional vitality, life satisfaction, 

happiness, positive affect); and 4) the primary outcome was incident hypertension (i.e., 

directly assessed blood pressure (BP), report of antihypertensive medication, report of 

physician-diagnosed hypertension).

Due to space constraints, other relevant psychosocial factors such as discrimination and 

social support/isolation [2,5,6,9,10] were not considered. Articles were not included if they: 

1) tested experimental tasks or psychosocial interventions; 2) considered hypertension as a 

risk factor for psychological distress; 3) were based on clinical/medical samples; or 4) 

monitored BP with a 24-hour ambulatory assessment, which does not provide information 

on hypertension onset specifically. Consequently, most of the retained epidemiologic studies 
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used the strongest methods available for assessing associations: sample of normotensive 

individuals, longitudinal design with up to 25 years of follow-up time, and adjustment for 

conventional potential confounders including demographic characteristics (e.g., age, 

education) and health behaviors (e.g., smoking, physical activity).

Psychological risk factors for incident hypertension

The notion that psychological distress affects BP has drawn scientific attention since the 

early 1900s [11-13]. Initial empirical investigations mainly focused on anger, though anxiety 

and depression were also considered [3,14]. More recently, PPWB has been of interest 

[15-17]. A related body of research has also studied how stress influences BP [18,19] and 

although sometimes used interchangeably, it is important to distinguish emotions from 

stress. Stress is experienced when individuals judge external demands to surpass their 

capacity to cope [20]. Because it remains difficult to operationalize this phenomenon 

consistently [21], some investigators have suggested that emotions, defined as positive or 

negative responses rising from a specific situation [22], may provide a more accurate 

assessment of one’s interaction with the environment [21,23,24]. Emotions can be 

categorized as states, when they are transitory responses to particular situations, or traits, 

reflecting a more stable disposition to experience specific emotions [25]. By adulthood, 

individuals have developed attributes and cognitions (traits) that affect the frequency with 

which they experience particular emotional states (e.g., hostile individuals experience anger 

more frequently than less hostile counterparts).

Clinical disorders (e.g., major depression), reflecting persistent and debilitating emotions, 

are usually diagnosed by a trained clinician with a psychiatric interview. Self-report 

questionnaires, either assessing state or trait emotion-related constructs, cover a wide range 

of symptoms severity and require less time to complete. However, they generally cannot be 

used to diagnose a psychiatric condition. Questionnaires assessing PPWB constructs (e.g., 

optimism) often have no validated clinical cutpoints.

Several pathways have been identified to explain how emotions affect BP and thereafter, 

hypertension onset. Both clinical and sub-clinical levels of emotion-related factors directly 

impact biological pathways like the sympathetic nervous system and the hypothalamic-

pituitary-adrenal axis (HPA), which influence a cascade of processes involved in regulating 

BP [26-32]. Emotions can also alter behaviors, subsequently altering risk of hypertension. 

For instance, higher levels of anxiety and depression are related to greater alcohol and 

tobacco consumption [26,33,34], whereas PPWB is associated with higher likelihood of 

being physically active and eating a healthy diet [32]. Indeed, health behaviors could either 

be confounders or mediators of the associations of interest, although both possibilities have 

not been tested separately.

Anxiety

Clinical disorders like phobia and generalized anxiety disorder affect nearly 30% of 

Americans [35], while sub-clinical manifestations, such as feeling nervous and worried, are 

experienced by even more individuals. Since 2012, empirical findings have generally shown 

consistent associations between anxiety symptoms (clinical and sub-clinical) and higher risk 
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of high BP or hypertension [36-39], but some null [37,40,41] and even protective [41] 

relationships have been observed too.

For instance, in one study following 1,638 individuals over 25 years, a trained nurse 

obtained two measures of resting BP and data about medication usage at four time points, 

where participants also completed measures of state anxiety and depression symptoms [41]. 

After adjusting for potential confounders and antidepressant use, individuals reporting 

lifetime anxiety or depression (i.e., symptoms above clinical cut-points at ≥3 out of 4 time 

points) had significantly lower systolic blood pressure (SBP) levels at the last time 

assessment, compared to those never meeting case-criteria. No associations with diastolic 

blood pressure (DBP) or hypertension case status (i.e., SBP≥140mmHg, DBP≥90mmHg or 

antihypertensive use) were evident. While results remained similar when excluding 

participants using antihypertensive medication, differential participation is hypothesized as 

the analytic sample only comprised individuals with complete data on psychological 

symptoms and covariates.

A recent meta-analysis (8 prospective studies; N=80,146) reported a 55% higher risk of 

incident hypertension for anxious versus non-anxious individuals [4]. For example, among 

455 Dutch older adults, more versus less anxious individuals at baseline had 10% higher 

odds of reporting hypertension five years later, even after adjusting for potential 

confounders at baseline including SBP and antihypertensive medication [39]. Because 

hypertension was defined by a self-report of lifetime diagnosis, reverse causation cannot be 

ruled out – having hypertension could engender higher anxiety. When participants taking 

antihypertensive were excluded, similar findings were noted, hence reducing concerns about 

reverse causation.

In another study in the meta-analysis, researchers completed an psychiatric interview among 

190 middle-aged Canadian adults (MOMSI study) and considered risk of developing 

hypertension (ncases=16) over the following year [38]. Individuals with anxiety disorders had 

7.25 higher odds (95%CI=1.90-27.74) of having physician-diagnosed hypertension or 

antihypertensive medication at follow-up, after adjusting for standard covariates, 

psychotropic medication, and comorbid mood disorder. Consistent and more stable 

estimates were obtained in a larger study published after the release of the meta-analysis, 

which included 52,095 normotensive adults with 8,422 incident cases occurring over 12 to 

34 years after onset of mental health disorder. These retrospective results from the World 

Mental Health Surveys (WMSH) showed that various anxiety disorders were associated with 

a 10-30% higher odds of incident hypertension, after adjusting for confounders including 

psychiatric comorbidities [37].

Depression

Sadness, hopelessness, and lack of interest/pleasure are examples of depressive symptoms, 

which can reach the threshold of a major depression if they persist for at least two weeks and 

impair functioning [42]. Among U.S. adults, 7% report having major depressive disorder in 

the past 12-months [43] and 21% report a lifetime prevalence of any mood disorders, 

including major depressive disorder, dysthymia (a milder depressive disorder), and bipolar 

depressive disorders [35].
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Overall, despite some mixed results [38,41], recent findings suggest a positive association 

between depressive symptoms or disorder and high BP [7,37,39,44]. A meta-analysis 

published in 2012 (9 prospective studies; N=22,367) found that depression or depressive 

symptoms was associated with a 42% higher risk of incident hypertension [7]. While most 

studies adjusted for demographic characteristics and some health-related behaviors, the 

extent to which additional confounders were considered varied. An elevated risk of 

depression-related incident hypertension was evident among cohorts with follow-up periods 

longer than 9.6 years and in samples with, surprisingly, lower baseline prevalence of 

depression. White participants with depression had a non-significantly lower risk than non-

Whites, although this difference is inconclusive because of the limited number of non-white 

participants in the available studies.

Since the meta-analysis, the study using data from the WMSH (described above) also found 

an association between depression status and incident hypertension [37]. Major depressive 

episode or dysthymia were associated with 20% greater odds of hypertension in the 

following year after adjusting for confounders including other psychiatric disorders. In the 

MOMSI study (described above), no association was found between mood disorders and 

incident hypertension [38]. Though inconsistent with previous findings, this may be due to 

the limited power (ncases=16) or to the heterogeneity of mood disorders category, which 

unlike other studies included bipolar disorder. Bipolar disorders were unrelated to incident 

hypertension in the WMSH study [37], but it is not yet clear if different mood disorders have 

divergent effects.

Anger

Anger is characterized has having affective, behavioral, and cognitive dimensions [45,46], 

each studied in relation to BP. The affective dimension of anger arises out of feelings of 

injustice and can vary in intensity, but is considered a stable disposition. Regarding the 

behavioral dimension, anger may be expressed outwardly (e.g., aggression toward others) or 

not expressed (e.g., suppression, withholding). Hostility, the cognitive dimension, refers to 

the tendency to make hostile attributions or have a cynical attitude. While these dimensions 

are often used interchangeably, they may affect BP differently [47]. Accordingly, in the 

2002 quantitative review discussed above, a higher risk of hypertension was associated with 

higher levels of anger experience and expression but not higher levels of hostility, among 

mostly male samples. In parallel, a 2003 meta-analysis (15 cross-sectional studies; N=2,213) 

showed that experiencing anger was associated with higher SBP, but not DBP, whereas 

expressing anger was related to lower DBP only in mostly Caucasian participants [48].

Given earlier research more frequently investigated anger constructs than anxiety and 

depressive manifestations [3,14], it is surprising that few prospective studies with up-to-date 

methodology considering anger have been conducted in the last decade, with none since 

2012. Although recent cross-sectional research is available [49,50], this design remains less 

informative with regard to establishing if anger truly influences hypertension onset. Hence, 

prospective studies targeting diverse anger constructs among varied samples (e.g., women, 

non-white individuals) are needed.
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Positive Psychological Well-being

Most recently, investigators have posited PPWB might be worth investigating, as it 

represents more than the simple absence of psychological distress [51-53]. Life satisfaction, 

positive affect, purpose in life, optimism and emotional vitality (i.e., an active engagement 

with the world and sense of enthusiasm) are amongst the most studied indicators of PPWB 

[32,51,52]. A recent review of the literature on PPWB in relation to cardiovascular function 

[32] reported heterogeneous results among mostly cross-sectional studies. This 

heterogeneity might arise from state vs. trait measures having different associations with BP. 

Indeed, while state well-being is generally associated with higher BP in experimental 

settings, trait well-being is more often associated with lower resting BP over time [32].

Within the last three years, only one longitudinal study has specifically examined PPWB 

and onset of hypertension [54]. Participants were 6,384 healthy middle-aged British adults, 

who completed self-reported measures on optimism and emotional vitality. Participants with 

high vitality at baseline had a 9-11% lower risk of incident hypertension over more than a 

decade of follow-up, compared to those with initially low levels. The relationship remained 

significant after adjusting for known cardiovascular risk factors and negative affect. 

Optimism’s association, measured with a single item, was not significant, calling for further 

research with multi-item measures. These findings are consistent with earlier longitudinal 

studies that revealed somewhat unstable results [15-17]. For instance, among 1,036 

normotensive adults aged 55-70 years, baseline mental vitality (similar to emotional vitality) 

was significantly associated with 46% lower odds of developing hypertension two years 

later in demographics-adjusted models [16]. However, the association became non-

significant and with wider confidence intervals after adjusting for health behaviors and 

negative affect, perhaps because of the small number of cases.

Given the preliminary findings, additional work on protective psychological factors is 

justified [52], particularly since PPWB is strongly linked to other aspects of cardiovascular 

health [32,52]. PPWB seems also related to health behaviors like physical activity and 

healthy diet [32]. If PPWB indeed reliably influences the risk of developing hypertension, 

then subsequent research should directly test whether a key mechanism is by improving 

lifestyle.

Summary of the recent findings in the context of prior mixed findings

Like prior reviews [4,5,7,10,26-29,55], research from the last three years suggests that 

anxiety and depression are associated with a higher risk of hypertension. Although the 

associations appear to be in expected directions, less firm conclusions can be drawn 

regarding the specific role of anger and PPWB, with fewer methodologically rigorous 

studies published recently. That said, the latest research provides a more consistent picture 

in contrast with earlier literature where more mixed results were obtained.

Methodological issues may explain the earlier inconsistent results. First, the relation 

between distress and hypertension may differ across subgroups [37,44,56], obscuring 

associations when groups are combined. For example, one study conducted prior to 2012 

among 2,087 adults revealed that higher BP was associated with more depressive symptoms 
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in women only [44]. Similarly, among 10,302 adults, increasing depressive symptoms were 

associated with lower hypertension odds among younger (35-39 years) but with higher odds 

among older participants (≥40 years) [56]. However, reverse causation can be suspected 

because timing of assessments of depression and hypertension overlapped in these 

longitudinal studies. Different lengths of follow-up could also lead to mixed findings as 

prior studies with follow-up period of less than 5 years were more likely to report null 

results [7]. Hypertension indeed develops more insidiously than other conditions (e.g., 

infectious disease), and emotion-related factors might influence BP through slower-acting 

pathways (e.g., behavioral changes, biological processes that accumulate over time).

Inconsistent results may also be due to the variety of instruments used to measure emotion-

related factors (e.g., self-reported questionnaires vs. clinical interviews; assessing state vs. 

trait). Heterogeneity in definitions and measurements could also translate into differences in 

the estimated prevalence of distress at baseline, making it appear that lower levels of 

exposure are associated with a higher risk of developing hypertension [7]. If the higher 

prevalence of anxiety/depression results from including individuals with milder symptoms, 

and if those less distressed individuals are less likely to develop hypertension, they thereby 

dilute the apparent risk associated with distress. Furthermore, participants with lower-to-

moderate levels of psychological distress may be less likely to consult a physician for their 

overall well-being, and therefore less likely to have their BP checked [38,39], hence 

possibly driving results towards the null. Comparably, definitions/measurements of 

hypertension are highly heterogeneous (e.g., self-reported diagnosis, antihypertensive 

medication, SBP or DBP thresholds either jointly or separately). Moreover, misclassification 

may occur, such as in “white-coat” hypertension where someone who only has high BP in 

the doctor’s office is characterized as hypertensive [40].

The inverse associations observed in some studies remain puzzling. Of note, individuals 

from highly developed countries, who are well represented in the cited studies, tend to 

become less anxious/depressed and more satisfied/happy as they age [52]. Interestingly, 

there is a parallel secular trend of increasing hypertension with age. If residual confounding 

exists, it could appear that decreased distress levels are accompanied by elevated BP. 

Besides, the relationship between psychological determinants and hypertension may not be 

linear, as found in a prior cross-sectional study where frequent panic attacks were related to 

higher and lower levels of SBP [57]. Inverse associations could rise from the “depletion of 

susceptibles” phenomenon too [58], whereby if hypertension onset happens at a specific 

time point after the emotion-related construct being measured for the majority of the 

exposed group, the likelihood of hypertension onset calculated afterwards amongst the 

remaining exposed subgroup (i.e., the uncensored participants) will decrease over time.

Finally, given that both positive and negative emotion-related factors are related to BP, a 

higher order process - such as how psychological experience is cognitively or behaviorally 

managed - may be at play. Emotions are generally viewed as adaptive processes [22,24], so 

any given emotion experience, either negative or positive, may not harm health but if the 

emotion persists or worsens in severity, it may become problematic.
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Emotion regulation

Emotion regulation is conceptualized as the processes, either adaptive or maladaptive, by 

which individuals monitor and manage emotional experiences and responses [22]. 

Individuals who generally employ adaptive strategies are able to meet life’s demands more 

efficiently, compared to those who adopt maladaptive strategies more often. Processes 

related to regulating emotions are learned in childhood through socialization and experience, 

and tend to be favored/maintained throughout adulthood [31].

Two key regulatory processes that have been identified are cognitive reappraisal, altering 

emotions related to an event by reinterpreting the meaning of that event, and expressive 

suppression, defined as inhibiting emotional behavior [53,59,60]. An up-to-date meta-

analysis (48 studies; N=21,150) suggested cognitive reappraisal may be more adaptive as it 

is associated with higher psychological well-being, whereas expressive suppression is more 

maladaptive as it is strongly related to higher psychological ill-being [53]. According to 

recent research, (in)effective emotion regulation also relates to physical health [31]. 

Preliminary results from experimental studies suggest that endorsing adaptive strategies is 

associated with healthier cardiovascular function, including BP [61-65]. For instance, 

neutral, negative and positive pictures were shown to 53 normotensive men, who used 

cognitive reappraisal strategies to control their feelings about the pictures [61]. A healthier 

cardiovascular response occurred when positive reappraisal was applied, compared to when 

no regulation was implemented.

While no longitudinal studies with non-clinical samples have investigated the emotion 

regulation-hypertension association specifically, a theoretical model suggested by Gerin and 

colleagues [66] is noteworthy. They proposed rumination, another maladaptive regulation 

strategy, as one possible mechanism linking stress with hypertension. Rumination of 

emotionally-charged cognitions happening after an acute stressor induces transient 

physiological activation [66]. When regulation is ineffective however, rumination will 

persist and/or reemerge even after the stressful situation resolves. Such ruminative activity 

can cause long-term perturbations in the autonomic, HPA, and immune systems, implicated 

in hypertension onset [66]. Rumination as a determinant for hypertension is plausible given 

its association with both higher psychological distress and sustained high BP levels in 

recovery periods of experimental studies [6,66]. While the role of emotion regulatory 

processes on hypertension onset remains understudied, we suggest this is an important new 

direction for consideration. To that end, we propose a testable model of the possible 

interrelationships between emotions-related constructs, biological/behavioral pathways and 

incident hypertension (see Figure 1).

Future directions

Future work will need to address the methodological and conceptual issues identified above. 

Additional methodological, statistical and clinical considerations are also recommended. 

The prevalence of hypertension rises quickly with age, from around 40% among individuals 

aged 40-59 years to 70% among those aged 60-79 years [1]. Consequently, considering 

subclinical levels of BP (e.g., SBP=120–139mmHg, DBP=80–89mmHg) or percentiles (e.g., 

Trudel-Fitzgerald et al. Page 8

Curr Hypertens Rep. Author manuscript; available in PMC 2016 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



≤90th percentile, as recommended for children and adolescents) [67,68] as outcomes may 

provide early indicators of risk among adults. Because there are fewer cases of hypertension 

before midlife, looking at such pre-conditions among younger populations [e.g., 69] is 

relevant and leads to the hypothesis that early-life interventions could have a greater public 

health impact than treating hypertension once it is detected. Despite evidence of disparities, 

research available for the current review was conducted primarily among white individuals, 

fostering additional research amongst more diverse ethnic/cultural samples [53,63,70]. 

Possible sex-related differences in psychological determinants of hypertension [37,49] also 

deserve attention, given the higher prevalence of anxiety and depressive symptoms among 

women, and hostility among men [35,71,72].

Implementation of state of the art statistical methods should be explored. For example, few 

longitudinal studies have implemented analytic strategies like inverse probability weights 

[73] to mitigate the effects of differential participation related to attrition over time. Even 

though the emotions-BP relationship is frequently cited as bidirectional, limited research has 

favored statistical models for testing such a hypothesis, including path analysis [74]. 

Repeated measures of emotion-related factors and confounders are valuable, as variables 

like depressive symptoms, physical activity and smoking habits may change over time. 

Using techniques such as marginal structural models and inverse probability weighting 

would also enable appropriate adjustment for time-updated confounders lying on the causal 

pathway [75].

Considering emotion regulation as a higher order determinant and distinguishing the specific 

impact of each regulatory strategy on incident hypertension is also an important new 

approach. Combinations of emotions and processes should also be considered as they may 

exacerbate negative impact on cardiovascular health [72]. For instance, between two 

individuals who frequently experience high levels of anger (emotion), one who ruminates 

(maladaptive strategy) might be at higher risk of hypertension compared to another who 

reappraises (adaptive strategy).

From a clinical perspective, longitudinal intervention studies are needed to evaluate whether 

reducing distress, enhancing PPWB and/or improving emotion regulation abilities can alter 

the likelihood of developing hypertension. For example, cognitive therapy [76] could 

improve individuals’ ability to engage in cognitive reappraisal. Similarly, some mindfulness 

techniques seeking to direct people’s attention away from their negative thoughts [77] could 

reduce rumination. Although meditation techniques [78-81] and yoga [82,83] seem effective 

in lowering BP, there is risk of bias related to small samples, short follow-up periods and 

experimenter effect in pioneer studies [79-82]. Accordingly, American Heart Association 

stated that yoga and most meditation techniques were not recommended at this time [84], 

indicating the urgent need for more rigorous research on these approaches, as they have few 

side effects, tend to be inexpensive, and could be used as adjuvant to healthy diet and 

regular physical activity [84].
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Conclusion

This literature review summarized the findings from studies published in the last three years 

that looked at potential emotion-related determinants of incident hypertension. Research 

conducted prior 2012 yields inconsistent results that may partially be explained by 

methodological and sample differences across studies. Notwithstanding, there is 

accumulating empirical evidence that anxiety, depression and anger lead to increased risk of 

hypertension. Early results suggest that PPWB may be associated with a lower risk of 

incident hypertension, although more rigorous work is needed in this area. The current 

review has some limitations, however. While our review prioritized the most relevant 

literature, it is possible that some important suitable studies were not included. Considering 

other psychosocial (e.g., job stress, social support/isolation) will likely be useful. One 

innovative aspect of this review is to consider a broader construct, emotion regulation, to 

provide greater understanding of the findings with both negative and positive determinants.

Hypertension is a serious public health concern, with a 90% lifetime risk of incidence 

among middle-aged adults with normal BP [1]. Consequently, perspectives on potential 

determinants of hypertension have been expanded beyond the traditional biological and 

behavioral risk factors to now consider psychological variables [1,84]. A deeper 

understanding of these determinants will not only improve our prevention and intervention 

strategies for this widespread condition, but also lower the risk of other chronic diseases and 

ultimately improve longevity.
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Figure 1. 
Model of the potential relationships between emotion-related constructs, emotion regulation, 

biological/behavioral pathways and incident hypertension.

Notes. Model adapted from Boehm & Kubzansky, 2012; Gerin et al., 2012; Mittleman & 

Mostofsky, 2011. For the purpose of this review, other relevant psychological risk factors 

(e.g., social isolation, sleep, job strain) and mediators (e.g., body mass index, alteration of 

the immune system, inflammation) are omitted from this figure. Some other emotion 

regulation strategies (e.g., catastrophizing, planning) and positive emotion-related factors 

(e.g., purpose in life, positive affect) are not shown for the sake of parsimony. In addition, 

while bidirectional effects between emotion-related factors and biological/behavioral 

processes are likely, in keeping with the focus of the review, only single direction arrows are 

shown.
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