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Social integration, social cont
acts, and blood pressure
dipping in African–Americans and whites
Wendy M. Troxel, Daniel J. Buysse, Martica Hall, Thomas W. Kamarck,
Patrick J. Strollo, Jane F. Owens, Steven E. Reis and Karen A. Matthews
Objective Both the size and diversity of an individual’s

social network are strongly and prospectively linked with

cardiovascular morbidity and mortality. Social relationships

may influence cardiovascular outcomes, at least in part, via

their impact on physiologic pathways influenced by stress,

such as daytime blood pressure (BP) levels. However, scant

research has examined whether social relationships

influence key nocturnal pathways, such as nocturnal BP

dipping.

Methods The current study examined the degree to which

social integration, as measured by participants’ reported

engagement in a range of different types of social

relationships, and the frequency of daily social contacts

influence the ratio of night/day mean arterial pressure

(MAP) in a community sample of African–American and

white men and women (N U 224). In addition, we examined

the degree to which observed associations persisted after

statistical adjustment for factors known to covary with

nocturnal BP, including objective measures of sleep,

catecholamines, health behaviors, and comorbidities.

Results In fully adjusted models, there was a significant

association between both social integration and frequency

of social contacts and the ratio of night/day MAP, indicating

that socially isolated individuals were more likely to have
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blunted nocturnal BP-dipping profiles. There was also a

significant interaction between social contact frequency and

ethnicity, suggesting that the benefits of social relationships

were particularly evident in African–Americans.

Conclusions These findings contribute to our

understanding of how social integration or conversely,

social isolation, influences cardiovascular risk. J Hypertens

28:265–271 Q 2010 Wolters Kluwer Health | Lippincott

Williams & Wilkins.
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Introduction
Substantial prospective evidence documents the signifi-

cant impact of social relationships on all-cause and dis-

ease-specific morbidity and mortality [1,2]. In particular,

epidemiologic data suggest that people who have larger

and more integrated social networks are at reduced risk

for mortality [1], ischemic heart disease [3], and stroke [4]

and have better prognoses following myocardial infarc-

tion (MI) [5] as compared to their more socially isolated

counterparts. These associations are due, at least in part,

to the attenuating effects of social relationships on day-

time stress-related physiological pathways [6–8]. From

an evolutionary perspective, social relationships may be

particularly relevant for regulating physiological arousal

at night-time, a period characterized by reduced respon-

siveness to the external environment and subsequent

heightened vulnerability to potential threats. However,

an important unanswered question is whether the
benefits of social relationships extend into the night to

influence key nocturnal risk factors for cardiovascular

disease (CVD).

In particular, there is growing evidence that nocturnal

blood pressure (BP) or a relatively small decline in

nocturnal BP relative to daytime, is a significant inde-

pendent risk factor for CVD morbidity and mortality [9]

as well as target organ damage [10,11]. To our knowledge,

four previous studies have examined different aspects of

the social environment in relation to nocturnal BP, and

their results are equivocal [12–15]. Moreover, the limited

extant literature has focused exclusively on measures of

close relationships, including marital status. No research

in this area has evaluated the broader social networks

with whom individuals may regularly come into contact,

including clubs or organizations, neighbors, and religious

groups. Importantly, these more extended social contacts

may be particularly relevant for older populations

and minority groups [16]. Moreover, evaluating the

actual frequency of social contacts or lack thereof in
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the naturalistic environment may provide a more sensi-

tive and ecologically valid examination of the association

between social relationships and nocturnal dipping.

Finally, an important limitation of the extant literature

on social relationships and nocturnal BP is the failure to

control for key covariates that may account for the associ-

ations, which preclude definitive conclusions regarding

the independent impact of social relationships on

nocturnal BP.

Therefore, the purpose of the present study was to

conduct a multimodal examination of social relationships

and BP dipping in a community sample of African–

American and white adults, and to determine whether

these relationships persist after statistically adjusting for

relevant health behaviors and comorbidities, as well as a

host of additional variables known to covary with noc-

turnal BP, including sleep characteristics [17–19], and

catecholamines [20]. We incorporated a questionnaire

measure of social integration comprised of both close

family relationships and acquaintances, and a daily diary

measure of the frequency of social interactions, to evalu-

ate both the breadth and frequency of social contacts.

Finally, given previous evidence that African–Americans

are at greater risk for hypertension and are more likely to

show blunted nocturnal BP declines as compared to

whites [21], we explored whether there were ethnic

differences in the association between social integration

or frequency of social contacts and dipping status.

Methods
Participants
As described in detail in a previous publication [19], 224

participants with high/moderate or low Framingham risk

scores were recruited from Heart Strategies Concentrat-

ing on Risk Evaluation (HeartSCORE), a large epide-

miological study of cardiovascular risk in a community

sample of African–Americans and whites. Eligibility for

HeartSCORE required that participants be between the

ages of 45 and 75 years, reside in the greater Pittsburgh

metropolitan region, and without comorbid conditions

expected to limit life expectancy to less than 5 years.

Additional exclusionary criteria for the current study

included pregnancy, use of continuous positive airway

treatment for sleep-disordered breathing, regular use of

medications for sleep problems, night-shift work, medi-

cation for diabetes, and prior diagnosis of stroke and MI,

or interventional cardiology procedures. Both the parent

study (HeartSCORE) and current study (SleepSCORE)

protocols were approved by the University of Pittsburgh

Institutional Review Board and all participants provided

written informed consent for both protocols.

Design overview
Participants completed sleep diaries and wore a wrist

actigraph (Actiwatch 16; Philips, Bend, Oregon, USA)

for 10 days and 9 nights to measure sleep and wake patterns
opyright © Lippincott Williams & Wilkins. Unautho
via physical movements. On nights 1 and 2 of the study,

in-home polysomnography (PSG) sleep studies were

conducted. On day 3, participants were trained on how

to use the ambulatory BP monitor. Ambulatory BP was

monitored continuously, except while showering, bathing,

or swimming, for a 48-h period (on days 4–5). On night 4,

a 15-h urine collection was done for the assessment

of urinary catecholamines (epinephrine and norepi-

nephrine). Urine samples were assayed using a commer-

cially available competitive immunoassay (2 CAT EIA)

distributed by Rocky Mountain Diagnostics, Colorado

Springs, Colorado, USA.

Ambulatory blood pressure assessment
The Spacelabs Monitor #90217 (Spacelabs Healthcare.,

Issaquah, Washington, USA) was programmed to assess

BP every 30 min from 0800 to 2100 h and hourly there-

after. Nocturnal BP was averaged within the period of

time that participants reported going to sleep and their

reported wake time (confirmed by actigraphy and diary)

across the 48-h assessment. Daytime BP was averaged for

the remaining time period in which participants reported

being awake. Given recent evidence attesting to the

independent prognostic value of night/day BP ratios,

and to reduce the number of analyses and subsequent

type 1 error inflation, the primary outcome in the present

analyses was the average ratio of night/day mean arterial

pressure (MAP) across the 48-h assessment period.

Actigraphy
Actigraphy yields many potential outcome measures. We

focused on sleep fragmentation as a potential covariate,

because it has previously been correlated with nocturnal

BP [19], and is a measure of movement during the

inactive (i.e. sleep) period. Sleep fragmentation was

averaged over two nights during which ambulatory BP

recordings were also taken.

Polysomnography
Two nights of PSG recordings were conducted in the

participants’ homes using an ambulatory Compumedics

Siesta Monitor (Compumedics USA Inc., Charlotte, North

Carolina, USA), with standard PSG montage. On the first

PSG night, nasal pressure, inductance plethysomography,

and fingertip oximetry were used to measure sleep-dis-

ordered breathing as indexed by the apnea–hypopnea

index (AHI; number of breathing pauses or shallow breath-

ing episodes per hour of sleep). Additional PSG variables

taken from the second recording night were considered as

potential covariates in the current analyses including sleep

latency, wakefulness after sleep onset (WASO), sleep

efficiency, and percentage of time spent in stage 1, stage

2, stages 3–4, or rapid eye movement (REM) sleep.

Social integration
The Social Network Index [22] was used to assess

engagement in different types of social relationships,
rized reproduction of this article is prohibited.
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specifically relationships with a spouse, parents, parents-

in-law, children, other close family members, close neigh-

bors, social or religious groups, co-workers, schoolmates,

and fellow volunteers. Social integration was computed as

the sum of the types of relationships for which the partici-

pant indicates having had phone or in-person contact at

least once every 2 weeks. This measure was administered

at the time of entrance into the parent study.

Frequency of social contacts
In conjunction with the daytime ambulatory BP record-

ings, participants reported in electronic diaries every

30 min whether or not they had been engaged in a social

interaction (in-person or via phone) in the 10 min pre-

ceding the BP recording. Frequency of social contacts

was calculated as the percentage of time participants

endorsed having ‘No social interactions since the last

BP assessment’, reverse-coded so that a score of 100

would indicate that a participant was engaged in a social

interaction during the 10 min prior to every BP daytime

recordings over the 48 h assessment period. In contrast, a

score of 0 would indicate that a participant was never in a

social interaction within the 10 min prior to the BP

assessment. The correlation between the questionnaire

measure of social integration and diary measure of

frequency of social contacts was Pearson’s r¼ 0.46

(P< 0.001).

Other covariates
Age, sex, education, and race were determined by self-

report. Participants reported their regular medication

usage and medication use over the 2 days prior to the

ambulatory study. Participants who reported a history of

hypertension or had elevated BP at the research clinic

visit [systolic BP (SBP)�130 or diastolic BP (DBP)�85),

or were using antihypertensive medication (angiotensin-

converting enzyme inhibitors, angiotensin II blockers, b-

blockers, calcium channel blockers, a1-blockers, a2-ago-

nists, and diuretics) at the time of the home study were

considered hypertensive. Health behaviors including

smoking status (past or current smoker versus never

smoker) and alcohol consumption per week were also

included as covariates. Finally, general health character-

istics including body mass index (BMI; weight in kilo-

grams/height in meters-squared) and perceived health

status (single-item general health question on the SF-36;

[23]) were also included as covariates.

Data analysis
Sleep variables and catecholamines were transformed as

necessary (to normalize distributions) prior to analysis.

Pearson’s correlations were used to determine sleep

variables or catecholamines to be covaried in fully

adjusted models. The primary analyses were hierarchical

linear regression models which regressed average night/

day MAP ratio on social integration or diary-assessed

frequency of social contacts, after statistical adjustment
opyright © Lippincott Williams & Wilkins. Unauth
for age, sex, education, ethnicity, hypertension status,

smoking status, alcohol consumption, BMI, and per-

ceived health, and the interaction between ethnicity

and either the social integration or social contact fre-

quency measure. For significant effects of either of the

social relationships measures on night/day MAP ratios,

follow-up regression analyses examined whether the

association persisted after additional adjustment for sleep

variables or catecholamines that showed significant

(P< 0.05) univariate associations with the outcome.

Results
Sample characteristics and major study variables are

reported by ethnicity in Table 1. African–Americans

were more likely to be hypertensive, to be a past or

current smoker, have fewer years of education, higher

BMI, and poorer perceived health. In addition, African–

Americans had more actigraphy-assessed sleep fragmen-

tation, and for PSG outcomes, longer sleep latencies,

poorer sleep efficiency, higher percentage of stage 2,

and lower percentage of stage 3–4 sleep compared to

whites (P values< 0.05), as previously reported in a

subsample of the SleepSCORE cohort [19]. There were

no ethnic differences in WASO, percentage of stage 1 or

REM sleep, AHI, or catecholamines. In addition, there

were no ethnic differences in social integration; however,

on the diary measure, whites reported more frequent

social contacts than African–Americans (P< .05).

Table 2 presents the linear regression models predicting

night/day MAP ratios according to the social relationship

measures (social integration or social contact frequency)

and the interaction between ethnicity and social relation-

ship measures, after adjusting for age, sex, ethnicity,

education, hypertension status, health behaviours, and

general health characteristics. These analyses revealed

a significant main effect for both social integration

(b¼�0.26, P< 0.05) and social contact frequency

(b¼�0.34, P< 0.001) indicating that less socially inte-

grated individuals and those with fewer daily contacts had

higher night/day MAP ratios. The interaction between

ethnicity and social integration was nonsignificant

(b¼ 0.36, P> 0.10). However, there was a significant

interaction between frequency of social contacts and

ethnicity on MAP ratios (b¼ 0.50, P< 0.05), indicating

that the effects of social contact frequency on MAP ratio

were stronger among African–Americans. For clarity of

presentation, Fig. 1 shows the proportion of ‘nondippers’

(<10% decline in night–day BP) according to tertiles of

social contact frequency in African–Americans versus

whites.

Follow-up analyses, presented in Table 3, additionally

controlled for actigraphy-assessed sleep fragmentation,

PSG-assessed sleep efficiency, and the percentage

of time spent in stage 1, stage 3–4, REM sleep,

and AHI. In these models, the only covariates that
orized reproduction of this article is prohibited.



C

268 Journal of Hypertension 2010, Vol 28 No 2

Table 1 Sample characteristics according to ethnicity

Variable White (N¼127) African–American (N¼97) P value

Age, mean�SD 60.5�7.2 59.3�7.3 0.28
BMI, mean�SD 28.24�4.4 31.2 (5.4) <0.01
Men, n (%) 73 (60) 37 (38) <0.01
Hypertensive statusa, n (%) <0.01

No 43 (35) 12 (12)
Yes 80 (65) 85 (88)

Years education, n (%) <0.01
High school or less 15 (12) 21 (22)
Some college, vocational/technical, associate 19 (15) 30 (31)
Four-year degree 37 (30) 32 (33)
Advanced degree 52 (42) 14 (14)

Current or past smoker, n (%) 57 (46%) 68 (54%)
Consumes �1 alcoholic beverage/week, n (%) 66 (68%) 31 (32%)
Perceived health <0.01

Excellent 30 (71) 12 (29)
Very good 54 (67) 27 (33)
Good 39 (48) 43 (52)
Fair/poor 3 (17) 15 (83)

Social integration 5.7�1.9 5.6�1.8 0.75
Social contact frequency 72.2�20.5 62.6�23.0 <0.01
Ratio of night-day MAPb .87� .06 .89� .07 0.18
Norepinephrine (ng/ml)c 30.4�20.3 39.6�25.2 0.01
Epinephrine (ng/ml)c 3.4�2.6 3.8�2.7 0.10
Actigraphy sleep fragmentationc 30.9�10.3 35.6�14.6 0.02
PSG measures

Apnea–hypopnea indexc 13.0�13.6 13.5�16.5 0.91
Sleep latencyc 25.8�25.5 37.3�38.6 0.01

WASOc 75.6�44.0 87.6�59.5 0.16
Sleep efficiencyc 78.9�9.6 74.3�12. 6 0.003
% Stage 1c 9.8�6.0 9.1�5.9 0.18
% Stage 2 61.0�8.0 65.4�7.6 <0.01
% Stage 3/4c 6.5�6.9 3.4�4.9 <0.01
% REM 22.7�5.1 22.1�4.9 0.39

BMI, body mass index; MAP, mean arterial pressure; PSG, polysomnography; REM, rapid eye movement; WASO, wakefulness after sleep onset. a Participants using
antihypertensive medication at the time of the sleep study or had clinic systolic blood pressure (SBP) at least 130 or diastolic blood pressure (DBP) at least 85 were
categorized as hypertensive. b MAP; higher ratios indicate less nocturnal dipping. c To facilitate interpretation, means (SDs) and n (%) are based on raw values; statistics are
based on transformed data.
remained statistically significant correlates of MAP ratio

were AHI and sleep fragmentation. In addition, both the

social integration and social contact frequency measures,

remained significant correlates (b¼�0.13, P¼ 0.05

and b¼�0.34, P¼ 0.001, respectively), suggesting an

independent relationship between these social relation-

ship measures and night/day MAP ratios. The magnitude

of the effect for social contact frequency (DR2¼ 0.03) was

stronger than that for social integration (DR2¼ 0.02). In
opyright © Lippincott Williams & Wilkins. Unautho

Table 2 Linear regression model regressing night/day MAP ratio on s
ethnicity and social integration or social contact frequency, with adjus

Variables predicting MAP ratio Soc

Covariate b (SE)

Step 1
Age (years) 0.06 (0.00)
Sex 0.21 (0.01)MM

Ethnicity �0.32 (0.03)
Education �0.12 (0.01)
Hypertensive risk group 0.11 (0.01)
BMI 0.01 (0.00)
Smoking statusa 0.09 (0.01)
Alcohol useb �0.07 (0.01)

General health 0.14 (0.01)M

Step 2: social integration or contact frequency �0.26 (0.00)MM

Step 3: Ethnicity� social integration or contact frequency 0.34 (0.01)

BMI, body mass index; MAP, mean arterial pressure (higher ratios indicate less dippin
b Alcohol consumption coded as at least one drink per week versus fewer. MP<0.10
addition, the significant social contact frequency� ethni-

ethnicity interaction remained statistically significant

(b¼ 0.52, P< 0.05) and in the same direction.

Discussion
The present study used a multimodal assessment of

engagement in social relationships, and nocturnal BP

profiles in a community-based sample of African–Amer-

ican and white men and women. We found that more
rized reproduction of this article is prohibited.

ocial integration or contact frequency and the interaction between
tment for demographics and hypertension status

ial integration Social contact frequency

DR2 for step b (SE) DR2 for step

0.09MM 0.09MM

0.03 (0.00)
M 0.19 (0.01)MM

�0.43 (0.03)M

�0.10 (0.01)
0.11 (0.01)
�0.01 (0.00)

0.09 (0.01)
�0.07 (0.01)

0.13 (0.01)M

0.02MM �0.33 (0.00)MMMM 0.03MMMM

0.01 0.53 (0.00) 0.02MM

g). a Smoking status coded as nonsmoker (0) versus current or past smoker (1).
. MM P<0.05. MMMP<0.01. MMMM P�0.001.
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socially isolated individuals, as assessed via questionnaire

and daily diary methods, were more likely to show higher

nocturnal/day BP ratios as compared to their more socially

engaged counterparts and these results persisted even

after statistically controlling for a host of demographic

and general health characteristics (i.e. hypertension diag-

nosis, use of cardiac medications, elevated clinic BP,

BMI, perceived health, health behaviors), and PSG-

assessed and actigraphy-assessed sleep variables that

had the potential to account for the associations.

In addition, ours was the first study to examine the

association between nocturnal BP and a diary measure

of social contact frequency assessed simultaneously with
opyright © Lippincott Williams & Wilkins. Unauth

Table 3 Linear regression model regressing night/day MAP ratio on s
ethnicity and social integration or social contact frequency, with adjust

Social inte

Covariate b (SE)

Step 1
Age (years) �0.04 (0.00)
Sex 0.02 (0.01)
Ethnicity 0.08 (0.01)
Education �0.07 (0.01)
Hypertensive risk group 0.08 (0.01)
BMI �0.01 (0.00)
Smoking status 0.11 (0.01)
Alcohol use/week �0.10 (0.01)
General health 0.10 (0.01)
AHIa 0.16 (0.01)MM

Sleep fragmentationa 0.16 (0.02)MM

Average REM PERCENTAGE �0.09 (0.00)
Average sleep efficiencya 0.08 (0.01)
Average % stage 1a 0.04 (0.01)
Average % deltaa �0.10 (0.00)

Step 2: social integration or contact frequency �0.13 (0.00)MM

Step 3: social contact frequency� ethnicity N/A

AHI, apnea–hypopnea index; BMI, body mass index; MAP, mean arterial pressure (high
entered for social integration model given that it was nonsignificant in the demographic
MMP<0.01. MMMP�0.001.
the BP assessment, as well as a questionnaire measure of

social integration, assessed more than a year prior to the

ambulatory BP assessment. Despite the difference in

timing of these measures and the fact that they measure

distinct, though related aspects of social networks, they

showed a modest correlation with each other, and were

both independently associated with nocturnal BP pro-

files. However, the diary measure of social contact fre-

quency was a stronger correlate of nocturnal BP than

social integration, which may reflect both the ecologic

validity of the measure as well as the fact that it was

measured concurrently with the BP assessment. More-

over, measuring ‘in-vivo’ social contacts may indeed

provide a more sensitive measure of how social relation-

ships influence cardiovascular morbidity and mortality.

We found inconsistent evidence regarding the degree to

which ethnicity moderates the association between social

relationships and nocturnal BP. Specifically, the ethnicity

interaction term was nonsignificant in the social integ-

ration model; however, for the diary measure, the associ-

ation between frequency of social contacts and nocturnal

BP was stronger among African–Americans compared to

whites. African–Americans also reported less frequent

social interactions on the diary measure but not on the

integration measure. Thus, these findings may reflect

greater variability in social contact frequency among

African–Americans and/or greater susceptibility to the

health benefits of social contacts, or alternatively, the

health risks of social isolation. Indeed, among African–

Americans, the most socially isolated individuals (lowest

tertile) were roughly five times more likely to be cate-

gorized as nondippers (according to the frequently used

cut-point of <10% day-to-night BP decline) as compared

to the most engaged individuals (highest tertile).
orized reproduction of this article is prohibited.

ocial integration or contact frequency and the interaction between
ment for demographics, hypertension status, and sleep covariates

gration Social contact frequency

DR2 for step b (SE) DR2 for step

0.18MMM 0.19MMM

�0.07 (0.00)
0.01 (0.01)
�0.34 (0.03)
�0.08 (0.01)

0.08 (0.01)
�0.04 (0.00)

0.12 (0.01)M

�0.10 (0.01)
0.08 (0.01)
0.19 (0.01)MMM

0.14 (0.02)M

�0.11 (0.00)
0.05 (0.01)
0.06 (0.01)
�0.10 (0.00)

0.02MM �0.34 (0.00)MMM 0.03MMM

N/A 0.52 (0.00)MM 0.02MM

er ratios indicate less dipping); REM, rapid eye movement. Interaction term is not
s adjusted model. a Variables transformed prior to analysis. # P<0.10. MP�0.05.
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Although there was a similar trend among whites, the

effects were less pronounced. Interestingly, a recent

study by Cooper and colleagues [12] on perceived social

support and nocturnal dipping found virtually the oppo-

site effect of ethnicity. Specifically, their results showed a

significant relationship between higher levels of social

support and greater nocturnal BP dipping in whites, but

in African–Americans, higher social support was associ-

ated with less dipping. These contradictory findings may

be due to the fact that the former study measured the

perception of social support, whereas our study measured

the scope and variety of social contacts, which are related

but distinct constructs. Taken together, these findings

highlight the need to consider multiple aspects of the

social environment as they relate to cardiovascular out-

comes in diverse sociocultural contexts.

These results must be interpreted in the context of the

study’s limitations and strengths. On the basis of the

study recruitment criteria the sample included older

African–American and white men and women, and we

excluded individuals with a previously diagnosed sleep

disorder. Thus, our findings may not generalize to sleep

clinic patients, younger populations, or other minority

groups. Limitations associated with our social relation-

ship measures include the timing of the assessment for

social integration and the fact that we did not assess the

quality of those relationships or the functional aspects of

support (e.g. emotional, tangible). In addition, the fre-

quency of ambulatory BP monitoring was lower than is

common in clinical practice; however, given that our

study included 48 h of recording versus the traditional

24 h, these are likely to be representative estimates of day

and night BPs [24]. Whereas this is the first study to show

an independent association between social relationships

and nocturnal BP after controlling for a host of potential

nocturnal pathways, we did not include measures of all

possible confounders, including measures of hypothala-

mic-pituitary-adrenal activity, inflammatory, hemostatic

markers, or other psychosocial risk factors. Given

previous associations between these factors and both

nocturnal BP [25–27] and social relationships [28–30],

it is plausible that these or other unmeasured variables

may account for the findings. The effect sizes for social

integration and social contact frequency were relatively

small, accounting for 2–4% of the unique variance in

night/day MAP ratio; however, these effects were roughly

comparable to the effect size for all of the demographic,

clinic, and health behavior covariates combined (9%).

Finally, the cross-sectional and observational nature of

the study precludes inferences regarding causality.

Strengths of the study include the fact that this was a

diverse sample from a community-based epidemiological

study of African–American and white men and women,

increasing the generalizability of the study findings to the

nonpatient population at large. In addition, the study’s
opyright © Lippincott Williams & Wilkins. Unautho
inclusion of multiple methods for assessing social

relationships and sleep, and statistical adjustment for

other factors that may account for observed associations,

strengthens the contention that there is an independent

association between social relationships and nocturnal

BP.

Ambulatory BP monitoring has become increasingly

recognized as a critical component of the clinical manage-

ment of hypertension, owing in part, to the growing

recognition of the independent, prognostic significance

of nocturnal BP. Elucidating potential, modifiable risk

factors for nocturnal BP nondipping has the potential to

identify novel treatment targets in populations at high-

risk for CVD or in those with poorly managed manifest

CVD. For the past two decades, compelling research has

documented the profound effects of the social environ-

ment on cardiovascular morbidity and mortality. The

current findings extend this literature by showing robust,

independent relationships between social integration and

frequency of social contacts and nocturnal BP in a com-

munity sample of African–American and white men and

women. Incorporating a brief assessment of patients’

engagement in social relationships either in conjunction

with symptom monitoring or via brief questionnaire may

provide useful social data of prognostic value in a clinical

setting, and this may be particularly important among

African–Americans. In summary, the findings suggest

that social connections or the lack thereof may influence

key prognostic indicators of CVD, including nocturnal

BP, which may inform our understanding of how social

relationships contribute to cardiovascular health.
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