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Abstract

Objective—A nighttime dip in blood pressure is associated with decreased risk of cardiovascular

morbidity and mortality. We examined whether personality traits predict nighttime dipping blood

pressure.

Methods—A community-based sample of 2,848 adults from Sardinia (Italy) completed the

Revised NEO Personality Inventory and 7.34-years later (SD=0.87) were examined with 24-hour

ambulatory blood pressure monitoring. The primary analyses examined the associations of

personality traits with continuous and categorical measures of mean arterial, systolic and diastolic

blood pressure nighttime dipping.

Results—Agreeableness and conscientiousness were associated with more nocturnal blood

pressure dipping (β = .05, p=.025 and β = .07, p<.001, respectively) and lower systolic blood

pressure at night (β = -.045, p=.018 and β = -.032; p=.072, respectively). Non-dippers were

particularly more impulsive (p=.009), less trusting (p=.004), and less self-disciplined (p=.001), but

there was no significant association between nocturnal dipping blood pressure and trait anxiety

(p=.78) or depression (p=.59). The associations were stronger when comparing extreme dippers

(nighttime drop ≥ 20%) to reverse dippers (nighttime increase in blood pressure). Indeed, scoring

1 SD higher on conscientiousness was associated with about 40% reduced risk of reverse dipping

(OR = 1.43, CI = 1.08-1.91).

Conclusions—We found evidence that reduced nighttime blood pressure dipping is associated

with antagonism and impulsivity related traits but not with measures of emotional vulnerability.
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The strongest associations were found with conscientiousness, a trait that may have broad impact

on cardiovascular health.
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Introduction

There is increasing recognition that circadian patterns of blood pressure (BP) are associated

with cardiovascular health. In healthy individuals, BP tends to drop during the first few

hours of sleep followed by a surge in the morning (1). This dip in nocturnal BP, relative to

daytime BP, is typically assessed with a 24-hour ambulatory blood pressure monitor

(ABPM). A pattern of nocturnal non-dipping BP (defined as a drop of less than 10%) has

been associated with target-organ damage, vascular events, and cardiovascular mortality

(2-6). The cardiovascular risk associated with non-dipping has been found in both

normotensive and hypertensive subjects (7).

Several factors contribute to non-dipping BP, including lower depth and quality of sleep,

lower level of activity during the day, ethnicity, higher sympathetic nervous system arousal,

renal dysfunction, and endocrine conditions (1, 3, 8-10). Psychological factors have also

been linked to a non-dipping pattern, including depression (11), anxiety (12), and anger and

hostility-related traits (13, 14). These traits are obvious candidates because they are also

associated with other cardiovascular risk factors, cardiovascular events, and mortality

(15-20).

There is growing evidence, however, that other personality traits are relevant to health and

longevity (21-30). In particular, traits related to conscientiousness are associated with health

outcomes with effects that are similar or stronger than those for traits most often considered

in cardiovascular research. This study aims to extend the research on psychological

correlates of non-dipping BP by examining systematically a full spectrum of personality

traits organized under the five major dimensions of personality. These five traits are defined

as neuroticism (the tendency to experience emotional distress, anxiety, and depression),

extraversion (sociable, out-going, full of energy and with a positive outlook), openness

(creative, unconventional, curious, sensitive to feelings and aesthetics), agreeableness (a

tendency to trust, cooperate, and please others; antagonism is the opposite pole of this trait),

and conscientiousness (a measure of self-control, order, discipline, and industriousness)(31).

We examined the association between personality traits and BP dipping, both as a

continuous measure and as categorical classifications. We also examined the association

between personality factors and mean nighttime BP to complement past research that

focused on daytime BP. The study was conducted in a large, community-based sample from

a genetically homogeneous population in Sardinia, Italy. The personality traits assessed at

baseline were used to prospectively predict BP nocturnal dipping measured about seven

years later.
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Methods

Participants

Participants were part of the SardiNIA project, an ongoing multidisciplinary study of the

genetic and environmental basis of complex traits and age-related processes (32).

Participants were from a cluster of four towns in the Ogliastra province of Sardinia, Italy.

The population in this rural region is characterized by a relatively low level of genetic

admixture and a high proportion of long-lived individuals (33). The current study included

2,848 participants who completed the personality questionnaire and the 24-hour ABPM.

Most of the personality data were collected during the first wave of assessment (2001 to

2004) and most of the ABPM data were collected during the third wave of assessment (2008

to 2012). Prior to each assessment, participants provided written informed consent. The

research protocol and the consent form were approved by local institutional review boards in

Italy and the United States (including the MedStar Research Institute Institutional Review

Board in Baltimore and the Florida State University Human Subjects Committee in

Tallahassee).

Measures - Personality Assessment

Participants completed the Italian version of the Revised NEO Personality Inventory (NEO-

PI-R)(31). The NEO-PI-R is a 240-item questionnaire that assesses 30 facets, six for each of

the five major dimensions of personality. Participants filled out the self-report questionnaire

(90%) or chose to have the questionnaire read by a trained Sardinian psychologist (10%). A

variable (test administration) that indicated this difference in the administration of the NEO-

PI-R was used as a covariate in the analyses. Raw scores were standardized as T scores (M =

5, SD = 1) using combined-sex norms reported in the manual (31). In this sample, the NEO-

PI-R factor structure shows good congruence with the normative structure and the internal

consistencies for the five dimensions ranged from 0.80 to 0.87. Individual differences in

personality traits are generally consistent across measurement occasions. Indeed, for the five

major dimensions assessed by the NEO-PI-R, the test-retest correlations have been found to

range from 0.78 to 0.85 over an average interval of 10 years (34).

Measures – Nocturnal blood pressure dipping

A SpaceLabs 90207 (SpaceLabs Redmond, WA) device was used to monitor ambulatory BP

over 24 hours. A cuff of appropriate size was placed on the left arm by a nurse who

explained the procedure to the participants and performed measurement tests. The

compliance with the ABPM was generally good. BP was measured at 20-min intervals from

6:00AM to 10:00PM and at 40-min intervals during the nighttime. ABPM readings were

screened to reduce measurement errors. Individuals with fewer than 31 valid readings during

the day or fewer than 9 during the night were not included in the analyses.

Day-time BP means were calculated as the average of all valid readings after 6:00AM until

10:00PM. Nighttime averages included readings from 10:00PM to 6:00AM. The percent

reduction in nighttime BP was calculated with the formula: [(daytime BP - nighttime BP)/

daytime BP] × 100. We report the results for mean arterial pressure (MAP=1/3 systolic BP +

2/3 diastolic BP) because by combining the systolic and diastolic BP measures, the MAP is
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likely to be more accurate than either measure alone(9). However, given that different

measures of BP have been used in previous studies, we present the associations between

personality and nocturnal BP dipping based on MAP, systolic, and diastolic BP. According

to conventional criteria, individuals were classified as dippers if the dipping ratio was ≥

10%, and as a non-dipper otherwise. In follow-up analyses, participants were further

classified as extreme dippers (BP decline ≥ 20%), dippers (BP decline between 10% and

20%), non-dippers (BP decline between 0% and 10%), and reverse dippers or risers (higher

nighttime than daytime BP)(6, 35).

Statistical analyses

Univariate differences in sample characteristics were tested using chi-square or ANOVA, as

appropriate. Linear and logistic regressions were used to evaluate whether personality traits

were associated with dipping status, either as a continuous or categorical variable,

respectively. We also examined whether the association between personality and dipping

status was different for hypertensive versus normotensive individuals by testing the

interaction of the five broad factors with hypertension, defined as ABPM mean day systolic/

diastolic ≥ 130/85 and/or night systolic/diastolic ≥ 120/70 mm Hg (36) and/or treatment with

anti-hypertensive drugs. Finally, we used linear regression to examine whether the five

personality factors were associated with mean nighttime systolic and diastolic BP. All

analyses were controlled for age, sex, education, antihypertensive medication, season (BP

tends to be lower in the summer: 21-June to 21-September), time interval, cigarette

smoking, obesity (body mass index (BMI) ≥30; based on staff assessed weight and height),

diabetes, and personality test administration. The significance level was set at p < 0.05, two-

tailed. No correction for multiple testing was done to avoid inflated type 2 errors (37). The

analyses were run using the SPSS software version 20 (IBM SPSS Statistics).

Results

As detailed in Table 1, the sample included 60% women and age ranged from 19 to 90 years

(M = 50.62; SD = 15.37) at the time of ABPM assessment. Personality traits were assessed

from 3 to 10 years earlier (time interval: M = 7.34, SD = 0.87). After screening, there was an

average of 56.56 (SD = 4.7) BP readings per participant, for a total of 161,069 BP

assessments across all participants. Figure 1 collapses data across all individuals and plots

the mean assessments by hour, starting from midnight. The pattern in this sample confirms

an average nighttime dip in BP, with a nadir at about 2 AM and a peak at about 11 AM. On

average, there was a 12% dip in MAP at night (M=12.25, SD = 6.60). About 35% of

participants had less than 10% MAP dipping at night and were classified as non-dippers.

Roughly 4% were reverse dippers and 11% were extreme dippers. As reported in Table 1,

compared to dippers, the non-dippers were older (p = 0.050), less educated (p = 0.020),

more likely to be obese (p = 0.020), diabetic (p < 0.001), and on hypertensive medications (p

< 0.001). Basic univariate analyses also indicated that non-dippers scored lower on

agreeableness (p = 0.041) and conscientiousness (p = 0.004). There were no significant

differences between dippers and non-dippers on sex (p = 0.22), current smoking (p = 0.44),

former smoking (p = 0.50), and time interval between the personality and the ABPM

assessment (p = 0.25).
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Table 2 shows the association between personality and the continuous measures of nighttime

BP dipping, controlling for the covariates. The results were similar across the measures of

MAP, systolic and diastolic dipping in BP. Scoring higher in conscientiousness and

agreeableness was associated with more nighttime BP dipping. The logistic regressions

yielded similar results (Table 2): every standard deviation higher score in either

conscientiousness or agreeableness was associated with a more than 10% reduced risk of

being a non-dipper. The results were similar when all five traits were tested simultaneously

(conscientiousness: OR = 0.88, CI = 0.80-0.97; agreeableness: OR = 0.90, CI = 0.82-0.99).

The results were also similar when dippers vs. non-dippers were categorized using systolic

(conscientiousness: OR = 0.88, CI = 0.80-0.95; agreeableness: OR = 0.93, CI = 0.85-1.01)

or diastolic BP (conscientiousness: OR = 0.90, CI = 0.82-0.98; agreeableness: OR = 0.85, CI

= 0.77-0.99).

Table 2 further presents the results for the 30 facets that compose the broader personality

factors. Among the facets of neuroticism, impulsiveness was associated with a reduced

nocturnal BP fall, but there was no significant association between BP dipping and either

trait anxiety or depression. For agreeableness, only the trust facet was related to nighttime

dipping BP. Instead, almost all facets of conscientiousness were associated with dipping BP

pattern, including the facets of competence (effective, prepared, capable), order (organized,

neat, methodical), dutifulness (reliable, responsible, dependable), and self-discipline

(motivated, self-control).

We further tested whether the association between personality and BP dipping differed

between those with or without hypertension. None of the interactions between the five

personality factors and hypertension status were significant, which suggests that the

associations between personality traits and BP dipping were not significantly different

across normotensive and hypertensive participants.

Some studies suggest that among non-dippers, those with a more extreme pattern are at even

greater risk. These studies have found that reverse dippers, those with BP higher at night

than during the day, are at greatest risk (6). In Figure 2, we present the covariate-adjusted

mean conscientiousness scores for the four groups classified according to their dipping

pattern. The level of conscientiousness was significantly and progressively lower from the

extreme dippers to the reverse dippers. A logistic regression indicated that 1 SD lower score

on conscientiousness was associated with a more than 40% increased risk of being a reverse

dipper as compared to extreme dippers (OR = 1.43, CI = 1.08-1.91).

Finally we examined whether the five major dimensions of personality were associated with

mean nighttime BP. In regression models that included all covariates, we found no

significant associations between diastolic BP and the five major factors. However, those

scoring higher on agreeableness (Beta = -0.045; p=0.018) and conscientiousness (Beta =

-0.032; p=0.072) had slightly lower mean systolic BP at night. These associations were

slightly stronger in models that did not include potential mediators, such as smoking, obesity

and diabetes, as covariates (e.g., conscientiousness: Beta = -0.037; p=0.039).
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Discussion

In a large community-based sample, we examined whether personality traits prospectively

predicted circadian BP patterns seven years later. The results indicated that scoring lower on

agreeableness and conscientiousness was associated with blunted nocturnal BP dipping, a

risky pattern for cardiovascular morbidity and mortality. Logistic regressions indicated that

1 SD lower score on conscientiousness or agreeableness was associated with roughly 10%

increased risk of non-dipping. These effects were generally stronger for conscientiousness

and when comparing more extreme dipping patterns. Indeed, scoring 1 SD lower on

conscientiousness was associated with about 40% increased risk of being a reverse dipper

(i.e., those with higher nocturnal BP) as compared to extreme dippers (i.e., those with a

≥20% nocturnal decrease in BP). The association between personality and nighttime dipping

was net of the effect of demographic variables, antihypertensive medication use, and other

cardiovascular risk factors such as smoking and obesity. Personality shared similar

associations with dipping among hypertensive and normotensive individuals, which

indicates that personality traits are linked to a risky day/night BP pattern not only among

those with hypertension. These associations are most likely driven by elevated systolic BP at

night among those with lower agreeableness and lower conscientiousness, given that these

traits were associated with nighttime but not daytime BP.

Thus, the results of this study suggest a link between personality traits, the physiology of

sleep, and cardiovascular function. Evidence from other studies provides some clues to the

mechanism underlying this pattern of associations. Regarding circadian preferences, it is

intriguing that those who score high on conscientiousness, and to a lesser extent high

agreeableness, are more likely to be morning type (38) and have a diurnal preference (39,

40). Furthermore, students with lower conscientiousness reported not getting enough sleep

(41) and worse sleep quality (42). Thus, individuals who are less conscientious are more

likely to go to sleep later at night, to have less regular sleep patterns, and to get fewer hours

of sleep, which may contribute to the reduced nocturnal BP dipping (10) and elevated BP at

night. Future studies could examine whether variability in sleep stages relates to both

personality and BP dipping. This could be relevant because BP tends to rise during the rapid

eye movement (REM) stage as compared to non-REM sleep. Other correlates of potential

relevance could be the delta wave increase during sleep, renal function, and growth hormone

secretion. In addition to physiological and sleep related patterns, the lifestyle of these

individuals is likely to contribute to the observed reduced nocturnal BP fall. For example,

there is strong evidence that individuals who score low on conscientiousness tend to be more

sedentary (43), as also reflected by lower peak aerobic capacity (44), and engage in other

behaviors with unfavorable health and social consequences (45, 46).

The analyses at the facet level indicate that almost all components of conscientiousness are

linked to the dipping pattern. In contrast, for agreeableness the effect was all driven by trust.

As the name indicates, this facet measures the tendency to believe that others are well-

intentioned and honest (31). Those who score low on this trait are wary, assume the worse in

others, and tend to be cynical and skeptical. These individuals may have a harder time to

trust others, which may keep their BP from dipping at night. Among the facets that compose

neuroticism, we found a reduced nocturnal BP dipping for those who are most impulsive. It
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is worth noting that impulsiveness is related to obesity, smoking, and a worse immune and

metabolic profile (22, 46-48). Contrary to expectation, no significant association was found

between the nocturnal BP dipping pattern and the traits depression and anxiety. Previous

studies have examined concurrent emotional states (11, 12) more than trait dispositions and

this may contribute to the different results.

The findings regarding neuroticism-related traits raise a broader issue. Cardiovascular

research most often focuses on emotion-related states and traits such as anger, hostility,

anxiety, and depression (14, 18). As discovered in this study, other traits are likely to be

linked to cardiovascular health, with effects that might be even stronger. Most prominent in

this and a growing number of studies is the role of conscientiousness. In addition to a non-

dipping pattern, individuals with low levels of conscientiousness are likely to have other risk

factors for cardiovascular health, including cigarette smoking and other substance use (23,

46), sedentary behavior (43), obesity (22, 49), inflammation (48, 50), dyslipidemia (51), and

metabolic syndrome (24). In long-term prospective studies, low conscientiousness is also

associated with a number of health outcomes (52, 53), such as Alzheimer's disease (25), and

mortality (26, 54-56). Less is known about whether conscientiousness predicts

cardiovascular events, such as stroke. However, prospective studies indicate that low

conscientiousness is associated with increased risk for cardiovascular mortality (30, 54, 55).

Given this pattern of associations, cardiovascular research should consider the domain of

conscientiousness and its facets, along with the more traditional psychological risk factors.

This study had several strengths. We obtained a comprehensive assessment of the five-factor

model of personality and 24-hour ABPM roughly seven years later to examine the

association between psychological traits and circadian BP pattern. The sample is perhaps the

largest to date to test such associations. Furthermore, the study provides data from a

community-based sample, which complements data from clinical populations. The sample is

also from a homogeneous population, which may reduce potential biases due to genetic

admixture. Although the associations were robust and mostly consistent with a broader

literature, the effect sizes were relatively modest. For any specific individual, knowing their

personality profile can allow only weak predictions of their dipping status. However, these

effects were based on long term prospective analyses and concurrent associations are

possibly stronger. Besides eventual prognostic value, these results are informative on the

broader links between personality traits, circadian patterns, and cardiovascular health.

Among the limitations of this study was the lack of a diary or other tools to assess each

individual's sleep/wake pattern. The lack of sleep logs is likely to increase noise in the

analyses. To test the robustness of the reported associations, in supplementary analyses, we

restricted the BP assessments to when most people are likely to be awake (9:00AM to

8:59PM) and asleep (1:00AM to 4:59 AM). With this more restricted time-frame, we found

essentially the same associations, with conscientiousness (OR = 0.88, CI = 0.79-0.97) and

agreeableness (OR = 0.90, CI = 0.81-1.00) predicting non-dipping BP. Another limitation is

the possibility that we have missed important confounders, such as co-morbid conditions or

social variables such as income (57). Given that multiple tests were performed, there is an

increased risk of false positive results. Before reaching firm conclusions, these findings need

to be replicated in independent samples. Furthermore, repeated measures of ABPM would

be useful to test the robustness of the BP nocturnal dipping pattern and to test whether
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changes in dipping status are related to psychological traits. Because of the study's design

and the typical high stability of personality traits (34), we framed this study with personality

as predictor of dipping pattern. It is possible, however, that circadian variation in BP

influences psychological traits and functioning.

In summary, this research suggests that personality dispositions are related to circadian

patterns in BP and supports more research on how conscientiousness and other personality

traits can help improve the lifestyle and cardiovascular risk profile of patients and the

general population. Low conscientiousness is a key indicator of risky behaviors and

lifestyles. In the clinical setting, assessing conscientiousness may help identify individuals at

greater risk. Low conscientiousness may worsen cardiac prognosis and may be a barrier to

treatment adherence. Indeed, conscientiousness predicts adherence to medical regimens

(58), such as adherence to anti-hypertensive medication (59), cholesterol lowering treatment

(60), and post-transplant medication adherence (61). Motivational interventions that deal

with specific plans for treatment regimens may be particularly useful for individuals low in

conscientiousness.
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Table 1
Descriptive statistics for the total sample and separately for dippers and non-dippers

Total
(N=2848)

Dippers
(N=1843)

Non-dippers
(N=1005)

Age, y 50.62 (15.37) 50.20 (14.55) 51.39 (16.74)*

Time interval, y 7.34 (0.87) 7.33 (0.86) 7.37 (0.89)

Sex, female, n (%) 1718 (60%) 1127 (61%) 591 (59%)

Education –None 76 (3%) 41 (2%) 35 (4%)*

 –Elementary 518 (18%) 313 (17%) 205 (20%)

 –Junior high 1252 (44%) 829 (45%) 423 (42%)

 –High school 754 (27%) 497 (27%) 257 (26%)

 –University 248 (9%) 163 (9%) 85 (8%)

Current smoker, n (%) 475 (17%) 300 (16%) 175 (17%)

Former smoker, n (%) 713 (25%) 454 (25%) 259 (26%)

BMI 25.97 (4.62) 25.84 (4.53) 26.19 (4.78)*

Obese, n (%) 511 (18%) 308 (17%) 203 (20%)*

Diabetes, n (%) 117 (4%) 54 (3%) 63 (6%)*

Anti-hypertensive drugs 560 (20%) 315 (17%) 245 (24%)*

MAP, day, mm Hg 92.49 (8.72) 93.52 (8.41) 90.59 (8.95)*

MAP, night, mm Hg 81.03 (8.74) 78.47 (7.50) 85.72 (8.90)*

MAP Dipping, % 12.25% 16.03% 5.34%*

Systolic , day, mm Hg 122.09 (11.73) 122.86 (11.50) 120.69 (12.03)*

Systolic, night, mm Hg 110.63 (11.93) 107.43 (10.36) 116.50 (12.39)*

Systolic Dipping, % 9.28% 12.47% 3.44%*

Diastolic , day, mm Hg 76.83 (8.12) 78.00 (7.76) 74.67 (8.34)*

Diastolic, night, mm Hg 65.48 (7.90) 63.45 (6.97) 69.21 (8.16)*

Diastolic Dipping, % 14.60% 18.59% 7.26%*

Neuroticism 5.54 (0.90) 5.53 (0.90) 5.56 (0.90)

Extraversion 4.84 (0.88) 4.86 (0.88) 4.81 (0.88)

Openness 4.63 (0.98) 4.64 (0.96) 4.62 (1.02)

Agreeableness 4.71 (0.94) 4.74 (0.93) 4.66 (0.95)*

Conscientiousness 4.94 (0.94) 4.97 (0.92) 4.87 (0.98)*

Notes: The values are mean and (SD) if not specified as number of participants and percentages. Except for personality traits, all variables were
assessed at the time of ambulatory blood pressure measurement. MAP = Mean arterial pressure. Univariate differences in sample characteristics
were tested using chi-square or ANOVA, as appropriate.

*
p < .05.
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Table 2

Personality traits predicting nighttime blood pressure dipping 7 years later.

Personality traits Dipping MAP Beta Dipping Systolic Beta Dipping Diastolic Beta Non-dipper
(Dipping MAP<10%) Odds

Ratios (95%CI)

N: Neuroticism -0.03 -0.04^ -0.03 1.05 (0.95-1.14)

E: Extraversion 0.02 0.01 0.03 0.95 (0.86-1.04)

O: Openness 0.00 0.01 -0.01 1.03 (0.94-1.12)

A: Agreeableness 0.05* 0.04^ 0.04^ 0.89 (0.81-0.97)*

C: Conscientiousness 0.07* 0.06* 0.07* 0.87 (0.80-0.95)*

N1: Anxiety 0.01 0.01 0.00 0.96 (0.87-1.05)

N2: Angry Hostility -0.03 -0.03 -0.02 1.07 (0.98-1.16)

N3: Depression -0.01 -0.03 -0.01 1.02 (0.93-1.11)

N4: Self-consciousness -0.02 -0.02 -0.01 1.01 (0.93-1.09)

N5: Impulsiveness -0.05* -0.05* -0.05* 1.10 (1.01-1.21)*

N6: Vulnerability -0.04* -0.03^ -0.04^ 1.05 (0.98-1.14)

E1: Warmth 0.04^ 0.03 0.03^ 0.94 (0.86-1.02)

E2: Gregariousness 0.04^ 0.02 0.03 0.92 (0.85-1.00)

E3: Assertiveness 0.01 0.01 0.01 0.94 (0.85-1.04)

E4: Activity 0.03^ 0.02 0.04* 0.92 (0.84-1.01)

E5: Excitement-Seeking -0.03 -0.03 -0.02 1.05 (0.95-1.15)

E6: Positive Emotions 0.00 0.00 0.00 1.03 (0.96-1.12)

O1: Fantasy -0.01 0.00 0.00 1.07 (0.98-1.17)

O2: Aesthetics 0.00 0.01 -0.01 1.03 (0.94-1.13)

O3: Feelings -0.02 -0.02 -0.02 1.07 (0.98-1.16)

O4: Actions 0.02 0.03 0.02 0.93 (0.86-1.01)

O5: Ideas -0.02 0.00 -0.03 1.00 (0.92-1.09)

O6: Values 0.01 0.03 0.00 1.01 (0.92-1.11)

A1: Trust 0.05* 0.05* 0.05* 0.87 (0.81-0.94)*

A2: Straightforwardness 0.02 0.02 0.01 0.94 (0.87-1.03)

A3: Altruism 0.04^ 0.03 0.03^ 0.95 (0.88-1.04)

A4: Compliance 0.02 0.02 0.02 0.97 (0.90-1.04)

A5: Modesty 0.02 0.01 0.02 0.93 (0.85-1.02)

A6: Tender-mindedness 0.00 0.00 0.00 0.98 (0.91-1.07)

C1: Competence 0.05* 0.04* 0.05* 0.89 (0.82-0.97)*

C2: Order 0.06* 0.05* 0.06* 0.90 (0.83-0.98)*

C3: Dutifulness 0.07* 0.06* 0.06* 0.88 (0.81-0.96)*

C4: Achievement Striving 0.03 0.02 0.04^ 0.94 (0.87-1.03)
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Personality traits Dipping MAP Beta Dipping Systolic Beta Dipping Diastolic Beta Non-dipper
(Dipping MAP<10%) Odds

Ratios (95%CI)

C5: Self-Discipline 0.06* 0.05* 0.06* 0.90 (0.82-0.98)*

C6: Deliberation 0.03 0.03 0.03^ 0.94 (0.88-1.02)

Note. Dipper N=1843; Non-Dipper N=1005. The standardized Beta coefficients are from linear regressions with personality predicting continuous
dipping variables. The Odds Ratios are from logistic regression predicting the risk of non-dipping vs. dipping. Regression analyses controlling for
age, sex, education, antihypertensive medication use, season, time interval, cigarette smoking, obesity, diabetes, and type of personality test
administration. MAP = Mean arterial pressure. 95% CI = 95% Confidence Interval.

*
P < 0.05;

^
P < 0.10.
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