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Abstract

A growing body of research demonstrates that psychosocial factors play an important role in the

development of hypertension. Previous reviews have identified several key factors (i.e.,

occupational stress) that contribute to the onset of hypertension, however they are now outdated.

In this review, we provide an updated synthesis of the literature from 2010 to April 2014. We

identified 21 articles for inclusion in the review, of which there were six categories of

psychosocial stressors: occupational stress, personality, mental health, housing instability, social

support/isolation, and sleep quality. Sixteen of the studies reported an association between the

psychosocial stressor and blood pressure. While several findings were consistent with previous

literature, new findings regarding mediating and moderating factors underlying the psychosocial-

hypertension association help to untangle inconsistences reported in the literature. Moreover, sleep
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quality is a novel additional factor that should undergo further exploration. Areas for future

research based on these findings are discussed.
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Introduction

Hypertension (HTN) is the single most important factor driving the high rates of CVD-

related mortality and health care expenditures [1]. Recent estimates indicate that

approximately 30% of the U.S. population has HTN, which is expected to rise by 7.2% by

2030.[1] While research shows that HTN management is improving,[2] we still lack a

comprehensive understanding of the factors that contribute to the disease onset. It is now

well-established that the total variability in the etiology of HTN cannot solely be explained

by physiological, genetic, and lifestyle factors. A substantial body of evidence supports the

role of psychosocial factors (i.e., occupational stress) as primary risk factors for HTN.[3–5]

As a result, national HTN guidelines recommend psychosocial intervention as a means to

prevent or delay the onset of HTN.[6–8]

While several reviews have addressed the role of psychosocial factors in the development of

HTN, they are now outdated.[3–5, 9] Recent advancements in assessment methods as well

as the aging U.S. population (adults > 65 years of age) and demographic shift to an

increasingly racial/ethnically diverse population may have uncovered new psychosocial

factors not captured in previous reviews. Thus, the aim of this review is to provide an

updated synthesis of the literature from 2010 to present in order to enhance our

understanding of the psychosocial risk factors that contribute to the development of HTN.

Methods

Selection of Studies

To identify manuscripts that met inclusion criteria for this review, we searched the PubMed

and OVID Medline databases from 2010 to April 17, 2014 for our concepts. Additional

strategies included searching the bibliographies of eligible articles and searching other

systematic reviews and meta-analyses for relevant articles. The concepts for psychosocial

stress, hypertension, and longitudinal (i.e., prospective cohort, retrospective case-control)

study designs were included in the search with several keyword synonyms. We did not

impose any limit on language of the publication. However, studies were limited to adults at

least 18 years of age. For a full search strategy, see Appendix A.

Studies were eligible for the review if they met the following criteria: 1) there was an

assessment of psychosocial stress defined as psychological traits (hostility), psychological

states (depression), psychological interaction with the organization of work (job strain), and

social networks; 2) the primary outcome was diagnosis of hypertension defined as a binary

outcome of incident HTN, sustained elevated blood pressure (BP; defined as clinic systolic
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BP ≥140 mm Hg or daytime ambulatory systolic BP≥135 mm Hg, and/or clinic diastolic BP

≥90 mm Hg or daytime ambulatory diastolic BP ≥85 mm Hg), participant report of having

been told by a physician that they had high BP, or if they were taking an antihypertensive

medication; and 3) the study assessed the predictive relationship between the presence of the

psychosocial stressor in a healthy population and diagnosis of HTN/elevated BP at follow-

up. Articles were excluded if an unspecified “stress” was reported, an acute stressor was

induced in a laboratory setting, or the article did not give details of precisely which

measurement scale was used to assess the psychosocial stressor. We also excluded studies

with cross-sectional designs as we were interested in determining the causal relationships

between psychosocial factors and incident HTN.

Results

Figure 1 summarizes our literature search results. A total of 1,327 articles were identified,

47 of which were extracted for full review. Twenty-six of these studies were excluded for

one of the following reasons: the study was cross-sectional, [10–12] the study was

conducted in children,[13, 14] a psychosocial factor was not assessed,[15] incident HTN/

sustained elevated BP was not the primary outcome,[16–32] or the stressor was induced in a

laboratory setting.[33– 35] Thus, 21 studies were included in this review. The characteristics

of the included studies are shown in Table 1. Majority of the included studies were

prospective cohort studies [36–54]; three were retrospective case-control studies.[47, 55, 56]

Approximately two-thirds of the studies (n=13) were conducted in the United States.[38–41,

43, 46, 47, 50–53, 56] The number of individuals per study ranged from 88 –17,410

(median: 4,156). The duration of follow-up ranged from 2–22 years (median: 6.5 years).

Most commonly, incident HTN was operationalized as BP measurements using standardized

procedures (n=13). [36, 37, 39–45, 48, 51–54] Seven studies used a combination of

assessments (i.e., BP measurement, ICD codes, patient report of taking an antihypertensive

medication)[37–41, 48, 51] while three studies solely used patient self-report of a HTN

diagnosis.[46, 50, 55] Six categories of psychosocial stressors were examined across the 21

studies: six studies examined the effects of mental health (i.e., depression, anxiety, PTSD);

[37, 41, 42, 44, 54, 55] two examined personality factors;[48, 50] three examined social

support/isolation;[36, 43, 53] six examined occupational stress;[45–47, 49, 52, 56] one

examined housing instability;[51] and three examined the role of sleep quality.[38–40] The

definition of psychosocial stressors within each category varied widely, with only two

studies using the same assessment tool (i.e., CES-D to assess depression).[37, 41] Of the 22

included studies, 16 reported statistically significant associations between a psychosocial

stressor and BP, although more stress was not always associated with higher hypertension

risk.[41–43, 45–47, 49–56] Below we review the included studies and the impact on

incident HTN grouped by the psychosocial stressor category.

Occupational Stress

All six of the studies examining the predictive role of occupational stress reported a

significant association with incident HTN.[45–47, 49, 52, 56] The studies examined

common aspects of occupational stress across diverse work settings including job insecurity,
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work hours, job quality (job strain, job control) and wages. For example, in one study of

urban bus drivers, increases in the average number of hours worked per week was associated

with elevated diastolic BP, after controlling for gender and baseline levels of BP.[45]

Similarly, in a cohort of automobile manufacturer employees, higher levels of overtime

work and job strain were associated with higher rates of incident HTN [56]. Specifically,

working ten overtime hours per week was associated with 3.29 more claims for incident

HTN per 1,000 employees per year. Moreover, female assembly-line workers experienced

significantly higher rates of HTN as compared to female skilled trade workers (Rate Ratio

(RR): 1.68) whereas male assembly-line workers were more likely to develop HTN than

those working in an operations position (RR: 1.2 95% Confidence Interval [95CI]: 1.0–1.4).

Law enforcement officers also experienced higher systolic BP as compared to non-law

enforcement officers (i.e., health care workers, educators).[52] Consistent with previous

research, Smith et al.[49] documented a stronger association between low job control and

risk of incident HTN among men than women (11.8% vs. 1.2%, respectively).[49] However,

there was no association between high job strain and incident HTN among men or women.

In examining the health consequences of downsizing, Modrek and Cullen[47] found that

higher job insecurity, assessed as the percentage of layoffs at high and low layoff

companies, was only associated with incident HTN among hourly workers that survived the

layoffs (Odds Ratio [OR]: 1.48, 95CI: 0.97–2.05). Salaried workers and tenured union

hourly workers did not experience the adverse consequences of working at a high layoff

company.[47] Finally, in a sample of working adults, low annual wages were associated

with incident HTN particularly in younger (ages 25–44 years) and female subgroups,

independent of educational attainment.[46] Doubling annual wages (100% increase) was

associated with a 16% decrease in the chance of HTN in the overall cohort and 25–30%

decrease in the odds of reporting HTN in the younger subgroup.[46]

Mental Health

Similar to previous reviews, the association between mental health and incident HTN was

inconsistent across the included studies. In the current review, four of the six studies

documented an association between mental health and BP.[41, 42, 54, 55] One retrospective

study examined the association between history of exposure to traumatic events and

frequency of HTN among community-dwelling adults.[55] In this study, participants who

reported re-experiencing trauma-related symptoms exhibited significantly higher rates of

HTN than participants who reported no symptom reoccurrence (OR: 1.32, 95CI: 0.96,1.82

vs. OR: 0.86, 95CI: 0.68,1.10, respectively).[55]

The five remaining studies examined the role of depression on incident HTN, of which two

also assessed anxiety. Depression, assessed by the CES-D, was not associated with risk of

incident HTN (assessed with BP measurements) over a two year time period in a multi-

ethnic, population-based study in the United States.[37] However, symptoms of depression

and anxiety assessed separately at baseline with the Hospital Anxiety and Depression Scale

(HADS) was associated with self-reported HTN diagnosis at the five year follow-up among

participants from the Dutch Famine Birth Cohort Study (depression OR: 1.18, 95CI: 1.06–

1.31; anxiety OR: 1.14, 95CI: 1.03–1.25).[42] Alternatively, when a combined measure of
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the HADS was assessed over multiple time points, there was a negative association with

incident HTN such that higher symptomatology (≥80th percentile) was associated with a

reduced odds for sustained elevated BP (BP≥140/90 mm Hg; OR: 0.80, 95CI: 0.70–0.92)

and a higher odds for hypotension (BP<120/75 mm Hg; OR: 1.20, 95CI: 1.05–1.36) at the

22 year follow-up.[44]

To help explain these inconsistent findings, two studies examined potential mechanisms that

may be driving the association between depression and risk of incident HTN. In a

longitudinal analysis of the Whitehall II Cohort Study, participants who were 35–39 years of

age and reported an increasing number of depressive episodes over time exhibited a 25%

lower risk of HTN as compared to those who reported no or few depressive episodes (OR:

0.75, 95CI: 0.61–0.92).[54] However, for every 5-year increase in age after that time point,

the ‘increasing depressive episodes’ group experienced an excess increase of 7% (95CI: 3.0,

12.0) in the odds of developing HTN. This pattern was stronger in men than women.

Using data from the First National Health and Nutrition Examination Survey (NHANES I

1982–1992), Gangwisch et al. [41] examined the mediating effects of sleep duration and

insomnia on the depression-HTN association. Similar to the above studies, the researchers

found that the results were dependent on the age of the cohort. Specifically, middle-aged

subjects (ages: 32–59 years) with depression versus those without depression had a 44%

greater risk of being diagnosed with HTN over the 10 year follow-up period (Hazards Ratio

(HR): 1.44, 95CI: 1.15–1.80). Moreover, middle-aged subjects who reported sleeping ≤ 5

hours per night were 50% more likely to be diagnosed with HTN than subjects that report 7–

8 hours per night (HR: 1.50, 95CI: 1.11–2.02). Finally, each one unit increase in middle-

aged subject’s insomnia score was associated with a 5% increase in the odds of being

diagnosed with HTN (HR: 1.05, 95CI: 1.01–1.09). There was no association between

depression, sleep quality and incident HTN in elderly subjects (ages: 60–86 years).

Personality

Examination of personality factors on risk of incident HTN also yielded mixed results.[48,

50] Type D personality characterized by high levels of negative affectivity and high social

inhibition was not associated with elevated systolic and diastolic BP among German

airplane manufacturer employees after a 6 year follow-up.[48] However, lower levels of

conscientiousness (i.e., characterized by disorganization, irresponsibility, and being

undisciplined) and higher levels of neuroticism (i.e., characterized by negative emotions and

overreaction to stressors) were associated with self-reported HTN over a 10 year time period

within a national sample of Americans.[50]

Housing Instability

Only one study examined the role of housing instability on incident HTN.[51] Housing

instability was assessed as the frequency of moving, house crowding, and currently

occupying a residence without paying rent or money among young men and women (ages

18–30 years) participating in the CARDIA study. After adjusting for confounding variables,

there was no difference in incidence rate of HTN among those in stable housing as

compared to unstable house situations in the overall study population (Incidence rate ratio
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(IRR): 1.1, 95CI: 2.4–9.2).[51] However, there were significant variations by participant

race and gender. White women with unstable housing had four times the rate of incident

HTN than white women with stable housing (IRR: 4.7, 95CI:2.4–9.2).

Social support/isolation

Three articles assessed the role of social factors on the development of HTN.[36, 43, 53] A

high level of social integration, defined as having four to five social ties across five domain

of social activities (marital status; contact with parents, children, and neighbors; and

volunteer activities) was associated with a 41% decreased odds of developing elevated BP

among participants in the Health and Retirement Study.[53] These effects were more

pronounced among participants under age 65 years, males, whites, and those of lower-

income and educational status. Hawkley et al.[43] examined the role of loneliness, defined

as the feelings that accompany the perceived discrepancy between one’s desired and actual

social relationships, on repeated measures of systolic BP over a 4-year period among a

multi-ethnic sample of middle-aged and older adults (ages: 50–68 years). Results showed a

cumulative effect such that higher loneliness scores at baseline were associated with a

3.6mm Hg increase in systolic BP each year of follow-up. This equated to a 14.4 mm Hg

greater increase in systolic BP among participants with higher baseline loneliness scores as

compare to those with lower scores. Finally, in a study examining social support, the

researchers found no association between negative or positive experiences of support and

risk of incident HTN over a 10-year period.[36]

Sleep

Three studies of sleep quality, broadly defined as studies including sleep duration, sleep

complaints, and sleep disorders were included in this review.[38–40] All of the studies

revealed a significant association with incident HTN. In a 2011 study, Fung et al.[40]

examined the role of sleep-disordered breathing, sleep duration, and sleep architecture

determined by in home polysomnography on incident HTN in older men (age≥65 years).

After adjusting for known cardiovascular risk factors and a wide range of sleep variables

individuals with poor sleep architecture, men in the lowest percentile of slow wave sleep

(SWS), had a 1.8 (95CI: 1.18–2.85) fold increase in incident HTN compared to men with

highest SWS. In another investigation with the same cohort of men, Fung et al. [39] found

no association between total sleep time, percent sleep (an estimate of sleep efficiency), sleep

latency, and wake after sleep onset and incident HTN suggesting that there are particular

dimensions of sleep that may not be implicated in the development of HTN. Of note, this

study used actigraphy-measured sleep variables.

Individuals with chronic insomnia (complaint of insomnia with a duration of ≥1 year) in

combination with objective short sleep duration exhibited a 4-fold increase in incident HTN

compared to normal sleepers who slept ≥6 hours (OR: 3.75, 95CI: 1.58–8.95) in a sample of

1,741 community-dwelling men and women.[38] Moreover, individuals who reported poor

sleep (moderate-to-severe complaint of difficulty falling asleep, difficulty staying asleep,

early final awakening, or non-restorative sleep) and had objective short sleep duration,

exhibited nearly two times the odds of developing incident HTN over the 7.5 years of

follow-up (OR: 1.80, 95CI: 1.04–3.12). This association became marginally significant after
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controlling for obesity (OR: 1.62, 95CI: 0.92–2.83). Alternatively, participants that reported

chronic insomnia or poor sleep, but who also had objective sleep duration ≥6 hours had no

increased risk of HTN. Interestingly, these finding suggest that the objective measures of

sleep duration rather than the subjective nature of sleep complaints is of clinical

significance.

Conclusions

The objective of this review was to provide a synthesis of the existing literature and an

assessment of the psychosocial risk factors that may increase the risk of developing HTN.

We reviewed 21 articles published between 2010 and 2014, and identified six categories of

psychosocial factors: 1) occupational stress, 2) mental health, 3) personality, 4) housing

instability, 5) social support/isolation, and 6) sleep quality. Consistent with previous

literature,[57–59] our results indicate that measures of occupational stress such as

unemployment, extended work hours, job stability/control, low wages, downsizing, and job

strain increased the risk of developing HTN. Low social integration, loneliness, and housing

instability were also significantly associated with incident HTN. A recent addition to the

psychosocial literature was the examination of poor sleep quality and other sleep-related

behaviors. Specifically, we found that sleep duration, sleep architecture, and chronic

insomnia were linked to an increased risk of HTN. Studies examining personality-related

factors and mental health had mixed findings.

The mixed findings across the personality studies may be partially explained by the methods

used to assess participants’ personality traits. For example, the Mommersteeg et al.[48]

study examined the role of Type D personality, which is considered a blend of traits that are

subsumed under the Big Five Traits (agreeableness, conscientiousness, openness,

extraversion and neuroticism)[60] examined by Turiano et al.[50] Thus, it is plausible that

the lack of association documented by Mommersteeg et al.[48] could be a byproduct of not

accounting for other dimensions of personality that in combination with Type D personality

have been linked to negative health outcomes.[61] Future research will need to examine

whether Type D personality is predictive of incident HTN when controlling for the

remaining five factor traits.

Similar to previous research,[62–64] findings across the studies examining mental health

were mixed and often dependent on characteristics of the study design (i.e., duration of

follow-up, number of assessments, definition of HTN, source of study sample). For

example, the sample sizes and duration of the included studies varied widely ranging from

80 to 17,410 participants over the course of two to 29 years of follow-up. We also found

differences in the ages of study participants: one study included participants as young as 19

years old [44] while another enrolled participants up to 97 years old.[41] Additionally,

studies applied a variety of methods to assess the psychosocial factors. All of the studies

with negative findings assessed anxiety and/or depression only at baseline [37, 44] while

studies that reported significant associations took repeated assessments. Similarly, while two

of the studies used the CES-D to assess depression,[37, 41] the remaining studies used

different scales to measure depression and anxiety (both combined and as separate
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constructs),[42, 44, 54] limiting the ability to systematically compare findings across

studies.

Although there is growing evidence that sleep is associated with HTN, these studies are not

without limitations. First, the majority of the existing research has focused on sleep duration,

and sleep-disordered breathing, and to a lesser extent, insomnia, as indicated in this review.

There is a need to examine a broader range of sleep quality including sleep latency,

excessive sleepiness, and subjective sleep complaints, all of which are associated with

sympathetic overactivity and inflammation.[6] Second, these studies have limited

generalizability, (i.e., they included primarily older men, non-Hispanic whites, and sleep

laboratory testing). Indeed, sleep laboratory testing is not recommended for routine

evaluation of insomnia unless there is clinical uncertainty.[7] Third, none of the studies

utilized 24-hour ambulatory blood pressure measurement, which has important clinical

significance. Finally, careful consideration must be given to measurement, as any in depth

understanding of adverse health outcomes including HTN, would require researchers to

select the best method: actigraphy-measured, polysomnography measured, and perceived

sleep complaints, to avoid bias and possible confounding factors.

This review also highlighted several novel approaches for examining psychosocial risk

factors for HTN. By examining moderating or mediating variables, several studies were able

to identify specific subgroups that are at a higher risk for developing HTN. Such analyses

were particularly important when researchers failed to find an overall cohort effect between

the psychosocial factor and incident HTN, as in the mental health studies. For example,

Vijayaraghavan et al.[51] found that White women with unstable housing experienced the

greatest risk for developing HTN as compared to all other races and males. Similarly,

Gangwisch et al et al. [41] found that associations between depression and incident HTN

were exacerbated in middle-aged men who reported sleeping ≤ 5 hours per night and higher

chronic insomnia scores; no associations were found in elderly men. These studies

underscore the importance of conducting more sophisticated analyses to provide novel

insights into the various ways psychosocial factors may influence risk of HTN. More

importantly, such research can be used to develop targeted interventions that can reduce the

risk of HTN in these vulnerable groups.

Several limitations of this review warrant mention. First, our study was limited to articles

that were published in adults ages 18 and older between 2010 and 2014. While we

conducted an extensive search of the literature, it is possible that we did not identify all

articles that examined psychosocial risk factors for hypertension. Another limitation is

related to our psychosocial factors, as psychosocial stress is broadly defined and can include

other factors such as, cultural identity and acculturation and perceived discrimination that

we may have missed in our search. Finally, the included studies used a variety of methods

for measuring HTN, psychosocial risk factors, and included populations that varied in terms

or racial/ethnic makeup, therefore our findings may not be generalizable to all populations.

Implications

The current review highlights gaps in the existing literature and potential areas for

examination in future studies. Perhaps the most important and innovative aspect of this
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review was the addition of sleep quality. The idea that sleep quality could lead to HTN is

receiving increasing attention. Sleep quality is related to overall health and well-being and is

inextricably linked with many of the traditional psychosocial variables considered in this

review. Thus, this review provides a unique opportunity to explore the relationship linking

sleep quality to risk of incident hypertension. There is convincing evidence that sleep

disturbances are implicated in adverse well-being and health outcomes including

hypertension.[65] Although the potential pathways of the sleep-HTN relationship are

unknown, the research suggests that it may involve hyperactivity of the sympathetic nervous

system, but this causal pathway remains elusive, as sleep quality is likely due to a number of

underlying issues including depression, obesity and other chronic conditions. As such, a

broader examination into a variety of sleep-related complaints that may increase the risk of

HTN is warranted, if not overdue. Recognizing that both conditions are complex and involve

a number of pathogeneses, disentangling the relationship would involve large-scale

sophisticated epidemiological studies, with objective and subjective measures, and diverse

patient cohorts. Of note, the studies in this review consisted of majority non-Hispanic white

samples, signaling that diverse study samples are urgently needed, as non-Hispanic blacks

have the highest prevalence of HTN.[66] Given what is known, these findings have

important implications for public health and point to the need of screening for sleep

complaints in the general population but especially among hypertensive, and at-risk

populations.

After review of the evidence, it is clear that psychosocial factors play a significant and

meaningful role in the development of HTN and our understanding of these factors has

grown significantly. However, a number of challenges persist. First, it is critically important

to determine the role of moderating and mediating factors that could either disentangle or

confound the psychosocial-HTN association since, as demonstrated by several studies in this

review, there would be differing results with varied implications. Second, the extent to

which these factors contribute to disease progression overtime as well as possible

implications in disease management including medication adherence is limited. This would

be particularly important in developing innovative behavioral approaches for primary and

secondary prevention of HTN. Relatedly, despite being prospective in nature, many studies

only assessed psychosocial factors at baseline. However, preliminary evidence from this

review suggest that it is more advantageous to assess the cumulative effect of psychosocial

factors overtime as this has significant implications for the directionality and significance of

the association with HTN. Third, few studies involve community-dwelling adults that

include a diverse cohort of gender, age, and race/ethnicity, which is essential to assess

variations by demographic characteristics. Few studies have examined whether these factors

operate differently in African Americans and Latinos compared to whites, especially in sleep

quality. Fourth, psychosocial factors often are present with individuals who will eventually

suffer from a number of chronic conditions including hypertension, diabetes, and obesity.

Additional research is needed to determine whether individuals will benefit from multi-level

behavioral interventions that target psychosocial stressors along with multiple chronic

conditions and include individuals, families, and neighborhoods.
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Appendix A. Search Strategies

Pubmed

((((((((((hypertension[MeSH Terms]) OR hypertension[Text Word]) OR blood

pressure[Text Word]) OR blood pressure[MeSH Terms]) OR hypertension

development[Text Word]) OR prehypertension[Text Word]) OR prehypertension[MeSH

Terms])) AND (((((risk factors[MeSH Terms]) OR risk[Text Word]) OR risk[MeSH

Terms]) OR prognosis[MeSH Terms]) OR prognosis[Text Word])) AND

(((((((((((((((((((((((psychology[MeSH Terms]) OR Affective Symptoms/

physiopathology*[MeSH Terms]) OR Anxiety/physiopathology[MeSH Terms]) OR

depression[MeSH Terms]) OR depression[Text Word]) OR Depression/diagnosis[MeSH

Terms]) OR Depression/epidemiology[MeSH Terms]) OR Depression/

physiopathology[MeSH Terms]) OR Depression/psychology*[MeSH Terms]) OR

emotions[MeSH Terms]) OR emotions[Text Word]) OR Emotions/physiology*[MeSH

Terms]) OR mental disorders[Text Word]) OR mental disorders[MeSH Terms]) OR Mental

Disorders/diagnosis[MeSH Terms]) OR Mental Disorders/epidemiology[MeSH Terms]) OR

Mental Disorders/etiology*[MeSH Terms]) OR mood[Text Word]) OR psychosocial[Text

Word]) OR social support[MeSH Terms]) OR stress[Text Word]) OR Stress,

Psychological[MeSH Terms]) OR Stress, Physiological[MeSH Terms])) AND

(((((Prospective Studies[MeSH Terms]) OR Cohort Studies[MeSH Terms]) OR Followup

Studies[MeSH Terms]) OR Longitudinal Studies[MeSH Terms]) AND Cross Sectional

Studies[MeSH Terms])

Ovid Medline

exp Hypertension/ or hypertension.mp. limit 1 to yr="2010 -Current" blood pressure.mp. or

exp Blood Pressure/ hypertension development.mp. prehypertension.mp. or exp

Prehypertension/ 1 or 3 or 4 or 5 limit 6 to yr="2010 -Current" 6 and 7 exp Risk Factors/ or

risk.mp. or exp Risk/ prognosis.mp. or exp Prognosis/ 9 or 10 limit 11 to yr="2010 -

Current" 7 and 12 exp Psychology/ exp Affective Symptoms/pp [Physiopathology] exp

Anxiety/pp [Physiopathology] exp Depression/ or depression.mp. exp Depression/di, ep, ph,
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pp [Diagnosis, Epidemiology, Physiology, Physiopathology] emotions.mp. or exp Emotions/

exp Emotions/ph [Physiology] mental disorders.mp. or exp Mental Disorders/ exp Mental

Disorders/di, ep, et [Diagnosis, Epidemiology, Etiology] mood.mp. psychosocial.mp. or exp

Social Support/ exp Stress, Psychological/ or exp Stress, Physiological/ or stress.mp. 14 or

15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 limit 26 to yr="2010 -Current"

exp Prospective Studies/ exp Cohort Studies/ exp Follow-Up Studies/ exp Longitudinal

Studies/ exp Cross-Sectional Studies/ 28 or 29 or 30 or 31 or 32 7 and 12 and 27 and 33

limit 34 to yr="2010 -Current"
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Figure 1.
Review flow chart.
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Table 1

Characteristics of the included trials (N=22)

Study
Reference

Country Study Design Study
Duration

Number of
Patients

Psychological Risk
Factor/Assessment

Measure

Hypertension
Measure

Statistical
Association

Outcome

Occupational Stress

Landsbergis et al. 2013 United States Retrospective
Case Control

6 years 9224 Long work hours and
Assembly line work/

company data

ICD-9 codes Significant Long work hours
associated with
increased risk of

hypertension

Smith et al. 2013 Canada Prospective
Cohort

9 years 6611 Psychosocial Working
Conditions /Job Content
Questionnaire (JCQ) and
self-reported behaviors

ICD-9 codes Significant for
job control only

Elevated risk of
hypertension among

men with low levels of
job control

Johansson et al. 2012 Sweden Prospective
Cohort

5 years 88 Hours Driving a Bus in an
Urban Setting/Self Report

Blood Pressure Significant Longer hours spent
driving a bus in an

urban setting
associated with higher

diastolic blood pressure

Leigh et al. 2012 United States Prospective 2 years 17,295 Low wages/ Panel Study of
Income Dynamics

Self-Report Significant Low wage was
associated with

hypertension among
women and individuals

25–44

Modrek et al. 2013 United States Retrospective 5 years 13,000 Downsizing and Job
insecurity/ company data

and Bureau of Labor
Statistics

ICD-9 codes Significant Individuals working at
plants that were

downsizing had an
increased risk of HTN

Wright et al. 2011 United States Prospective 7 years 1123 Career as a Law
Enforcement Office/ Self-

reported

Blood Pressure Significant Occupation as a Law
Enforcement Officer
predictive of Systolic

Blood Pressure

Mental Health

Gangwisch et al. 2010 United States Prospective
cohort

10 years 4913 Depression/CES-D Blood Pressure/
Physician or Hospital
Diagnosis/Self Report

Significant Depression associated
with increased risk of

developing
hypertension

Chaudieu et al. 2011 France Retrospective 2 years 1662 Lifetime Trauma/ The
Watson PTSD Inventory

and The Mini-International
Neuropsychiatric Interview

Self Report Significant Individuals reporting
trauma had higher

blood pressure than
non-traumatized

individuals

Ginty et al. 2013 Netherlands Prospective
Cohort

5 years 455 Depression and
Anxiety/Hospital Anxiety

Blood Pressure and
Self-Report

Significant Anxiety and Depression
associated with
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Study
Reference

Country Study Design Study
Duration

Number of
Patients

Psychological Risk
Factor/Assessment

Measure

Hypertension
Measure

Statistical
Association

Outcome

and Depression Scale hypertension diagnosis.

Delaney et al. 2010 United States Prospective 2 years 6814 Depressive
Symptoms/CES-D

Blood
Pressure/Antihypertensive

Medication
Use/Physician

Diagnosis

Not Statistically
Significant

No association was
found between

depressive symptoms
and incident
hypertension

Hildrum et al. 2011 United States Prospective 22 years 17,410 Anxiety and
Depression/Hopkins

Symptoms Checklist-25
and the Hospital Anxiety

and Depression Scale

Blood Pressure Significant Anxiety and depression
lowered blood pressure

Nabi et al. 2011 England Prospective
Cohort

24 year 10,308 Depression/ General
Health Questionnaire

Depression subscale or
Prescription of

antidepressant medications

Blood Pressure/ Use
of Antihypertensive

Medication

Significant Risk of hypertension
increases with the

number of depressive
episodes

Personality

Mommersteeg et al. 2011 Germany Prospective
Cohort

7 years 1224 Type D personality
(Negative Affect and Social
Inhibition) /DS14 and The

Hospital Anxiety and
Depression Scale (HADS)

Blood Pressure/
Hypertension
Medication

Not statistically
significant

No association found
between Type D

personality and blood
pressure

Turiano et al. 2011 United States Prospective 10 years 3990 Personality Trait Level and
Change/The Big Five &

Subtracting trait score from
first and second wave of

study

Self-Reported Significant Higher levels of
conscientiousness

predicted lower blood
pressure, and higher

neuroticism predicted
higher blood pressure.

Housing Instability

Vijayaraghavan et al. 2012 United States Prospective
Cohort

15 years 5115 Housing Instability/self-
report

Blood Pressure/
Self-reported
Medication

Significant but
only among

White Women

White women with
unstable housing had a

greater risk of
developing

hypertension

Social Support/Isolation

Yang et al. 2013 United States Prospective
Cohort

14 years 4323 Social Integration/Berkman
Social Network Index

Blood Pressure Significant High social integration
decreased the odds of
high blood pressure

Croezen et al. 2012 Netherlands Prospective
Cohort

10 years 4724 Social Support/Social
Experiences Checklist

Blood Pressure Not Statistically
Significant

Positive and Negative
Experiences of social

support were not
associated with
hypertension

C
urr H

ypertens R
ep

. A
u
th

o
r m

an
u
scrip

t; av
ailab

le in
 P

M
C

 2
0
1
5
 O

cto
b
er 0

1
.



NIH-PA Author ManuscriptNIH-PA Author ManuscriptNIH-PA Author Manuscript

C
u
ffee et al.

P
ag

e 1
8

Study
Reference

Country Study Design Study
Duration

Number of
Patients

Psychological Risk
Factor/Assessment

Measure

Hypertension
Measure

Statistical
Association

Outcome

Hawkley et al. 2010 United States Prospective
Cohort

5 years 229 Loneliness/ UCLA
Loneliness Scale-Revised

Blood Pressure Significant Loneliness associated
with higher systolic

blood pressure at 2, 3,
and 4 years

Sleep

Fung et al. 2013 United States Prospective
Cohort

3.4 years 853 Total Sleep Time and
Sleep

Characteristics/Polysomnography

Blood
Pressure/Medications

/Self-Report

Not Statistically
Significant

Total Sleep Time and
Secondary sleep
predictors not

statistically associated
with hypertension

Fernandez-Mendoza et al. 2012 United States Prospective 7.5 years 1395 Insomnia and Short Sleep
Duration/polysomnogrpahy,

respiration, self-reported
measures

Self Report of taking
Blood pressure

medication

Significant only
for insomnia

Chronic insomnia was a
risk factor for

hypertension. No
association between

poor sleep and
hypertension

Fung et al. 2011 United States Prospective 3.4 years 784 Slow wave
Sleep/Polysomnography

Self-reported/Blood
Pressure

Significant Short wave sleep was
associated with an

increased incidence of
hypertension.
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