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Abstract
Objective—Minor elevations in C-reactive Protein (CRP, > 3 mg/L) are a nonspecific marker of
systemic inflammation and predict the future onset of cardiovascular disease. This report examines
the association between marital status and CRP levels after accounting for a range of relevant of
demographic, subjective and objective health indicators, and psychological variables.

Methods—Data from the National Social Life, Health, and Aging Project (NSHAP), a
population-based study of community-dwelling older adults in the United States, were used to
study CRP elevations. Home-based interviews were conducted with the entire NSHAP sample, a
subset of whom provided whole blood samples for the CRP analyses. The final sample consisted
of 1,715 participants (838 men) with an average age of 69.51 years. Multiple and logistic
regression analyses were conducted using CRP as a continuous and dichotomous outcome
variable.

Results—Across the entire NSHAP sample, married men evidenced the lowest levels of CRP.
After adjusting for the competing predictors, marriage remained a unique protective factor against
elevated CRP for men (OR = .56, 95% CI: 39-.79). The absolute risk reduction (for being
classified in the high-risk CRP group) associated with being a married man was roughly
equivalent to that observed for adults who were normotensive, non-smokers, and those with a
normal body mass index.

Conclusions—Remaining married in late adulthood affords men unique robust protection
against elevated levels of CRP. The findings are discussed in terms of the pathways linking
marital status and health outcomes among older adults.
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The past two decades have witnessed a surge of research dedicated to understanding the
association between close relationships and health outcomes. House and colleagues (1)
summarized evidence from several studies indicating that adults who report high levels of
social integration live longer than people who report low levels of integration. This seminal
work spurred several lines of inquiry, and the available evidence indicates that high quality
social relationships have salubrious associations with cardiovascular, neuroendocrine, and
immune system functioning (2-6). Conversely, loneliness, isolation, and social exclusion are
risk factors for poor health (7-9). For many adults, marriage constitutes the most important
relational context in which they live, and both marital quality and marital status are linked to
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important health outcomes (2, 10-12). Whereas a fair amount of research studies the
mechanisms linking marital quality and health (13), must less is known about precisely how
widowhood or divorce increase risk for poor outcomes. In the present report, I address this
limitation by investigating the associations among C-reactive protein (CRP; an immune
parameter that binds to damaged cells, is involved in initiating phagocytosis, and rises
dramatically during periods of acute inflammation), marital status, and self-reported
psychological distress in a nationally representative sample of older adults.

One of the primary limitations for understanding how marital status is associated with health
is that relatively few studies investigate biomarkers that have calibrated associations with
morbidity and mortality. A number of studies have examined cortisol and immune responses
following both divorce (14-16) and bereavement (17-19). In general, the results of these
studies indicate that becoming divorced or widowed is associated with catabolic
neuroendocrine and immune responses, and the magnitude of the is typically associated with
the degree of subjective distress observed within the divorced or bereaved group. For
example, in a series of important studies, Kiecolt-Glaser and colleagues (14, 15) investigated
the association between beliefs about one's divorce, depressive symptomology, and immune
functioning. Greater levels of nonacceptance (of marital termination) two years after divorce
were associated with prolonged depression and compromised immune functioning.

Process-level research of this nature is important and can be extended by investigating
biomarkers that are calibrated in clinically meaningful ways. Blood pressure (BP) and CD4
helper T cells are two examples of biological parameters that are associated with clinically
meaningful outcomes.1 Systolic BP over 140 mm/Hg greatly increases risk for adverse
cardiovascular and cereberovascular events; similarly, declines in CD4 forecast the
worsening of HIV-related disease processes. Both of these outcomes have been studied in
the context of loss events (17, 20). Similar to these measures, CRP represents an ideal
biomarker for the further investigation of marital status and health. Over 50 population-
based studies have documented that minor elevations in baseline CRP levels (typically > 2.5
– 3 mg/L) are associated with the prospective emergence of cardiovascular disease (CVD)
and cerebrovascular events (21). Although minor elevations in CRP levels among healthy
adults cannot be deemed causal in the cascade from atherogenesis to end-point CVD (22,
23), CRP levels predict numerous disease processes, and elevations in this biomarker may
reflect the underlying tissue damage or distressed cells that are associated with all-cause
morbidity and mortality (24). CRP levels covary with traditional indicators of medical risk,
including smoking, obesity, hypertension, and insulin resistance (25-27), and recent
evidence indicates that tracking CRP levels in clinical practice can augment the utility of
statin regimens (28) and play a role in the secondary prevention of stroke (29).

As an acute phase protein, CRP is an essential component of innate immunity and is
produced by the liver in response to proinflammatory cytokines (e.g., Interleukin-6, Tumor
Necrosis Factor-Alpha), which are signaling molecules that stimulate immune cell
proliferation and differentiation in response to injury and inflection (30). Because CRP
levels change in response of proinflammatory cytokines, it represents a useful, downstream
marker of systemic inflammation. A growing body of evidence from both animal and human
studies indicates that CRP levels are associated with negative psychological states (31), and

1This point does not diminish the importance of studying neuroendocrine markers such as cortisol. An enormous body of animal and
human literature demonstrates that hypothalamic-pituitary-adrenal (HPA) axis dysregulation leading to enhanced or suppressed
cortisol responding that can compromise health (69, 70), and that neuroendocrine responses covary in expectable ways with
psychological stress (39). However, there is no commonly accepted metric for determining when cortisol levels are clinically elevated.
This represents a limitation for understanding group differences in health outcomes; divorced and bereaved adults may evidence
significantly higher levels of cortisol responding than married adults, but there is no way of determining if the levels of both groups
are within a normative range of responding.
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that systemic inflammation can induce passive withdrawal from the environment (32). The
most robust findings in the human literature indicate that higher levels of CRP are associated
with depressed mood (33-37) and greater psychological stress (38, 39), although there are
failures to replicate these effects (40, 41).

One explanation for the association between CRP levels and mood disruptions is that
inflammatory responses can lead to what is referred to as sickness behavior or an acute-
phase response (33), which is one of the body's main mechanisms for fighting invading
microorganisms or defending against physical trauma and tissue damage (42). Social
withdrawal, cognitive alterations and depressed mood, disturbed sleep, general weakness,
and heightened endocrine activity are all characteristic of both sickness and human loss
reactions (32, 43). With respect to grief, the malaise, depression, lethargy, and apathy that
typically follow loss may thus be reinterpreted in terms of the functional value of sickness
(44-46). These findings suggest that there is substantial reason to believe that CRP levels
would vary as a function of marital status and, in particular, as a function of adults’
psychological distress following a separation or loss experience. From this perspective,
psychological distress may explain the association between marital status and CRP levels
and be a putative mediator for further inquiry in prospective investigations.

Moderators of Interest
The literature on marital status and health indicates that men tend to fare worse than women
when relationships end. Said differently, the protective effect of marriage on health appears
strong for men than women (2). Divorced men evidence faster times to death than women
(47, 48), and the same effects are observed following conjugal bereavement (12). A variety
of explanations are offered for this effect, most of which center on the idea that women cope
with stress through social affiliation (49) and that for many married men, their primary
source of social support is their wife (50). When relationships end, men lose their primary
stress buffer, which is can lead to risky health behaviors (51), all of which contribute to
worsened health outcomes. A recent laboratory study conducted by Sbarra and colleagues
(20) found that men who found thinking about their divorce experience difficult evidenced
substantial increases in systolic BP during a divorce-related laboratory task, whereas
women, even those who were distressed by thinking about their divorce, evidenced no
changes in BP across the task. Based on the body of evidence in this area, I hypothesize that
unmarried men will evidence the highest levels of CRP relative to married men and both
married and unmarried women.

When considering the association between marital status and CRP, I argued above that
psychological distress may serve as a potential mediator of this effect. It is equally possible
that psychological distress moderates the association between marital status and CRP, with
the highest levels of CRP observed among unmarried adults who report high levels of
distress. Moreover, if changes in marital status are particularly difficult for men, it would be
reasonable to expect a three-way interaction revealing that unmarried men who report high
levels of psychological distress also will evidence the highest levels of CRP.

The Present Study
The present report investigates the association between marital status and CRP using data
from the National Social Life, Health, and Aging Project (NSHAP), which is a cross-
sectional, population-based study of the social life and health of community-dwelling older
adults in the United States. The main hypothesis of the study is that unmarried men will
show significantly higher CRP levels than married men or women. In addition, two
exploratory analyses are conducted to determine if the association between marital status
and CRP is (a) explained by self-reported psychological distress, and/or (b) moderated by
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self-reported psychological distress. Because the determination of statistical mediation
requires temporal ordering of variables (52) and the NSHAP is a cross-sectional study, the
first set of exploratory analyses may be viewed as determining the relative contribution of
distal (marital status) and more proximal (psychological distress) variables to understanding
variability in CRP levels. Should these analyses point toward an explanatory role for
psychological distress, future prospective studies can formally evaluate mediating
mechanisms.

Method
Participants and Procedures

NSHAP is a nationally-representative probability sample of adults aged 57 – 85 years. In-
home interviews were conducted in English and Spanish by the National Opinion Research
Center (NORC) between July, 2005 and March, 2006 and yielded a total of 3,005
respondent (1,455 men and 1,550 women). The primary demographic and health
characteristics of the sample are displayed in Table 1. Additional information on the
NSHAP sample is available in a separate report (53). In addition to face-to-face interviews
and a leave-behind questionnaire covering self-reported health and medical history,
medication use, marital history, perceived stress, mood disturbances, and loneliness, a panel
of biomarkers was collected including weight, waist circumference, height, blood pressure,
and blood spots. Whole blood spot collection was randomized to 83% of the entire NSHAP
sample; of the 2,048 specimens collected, acceptable CRP values were available for 1,939
participants (931 men and 1008 women).

Measures
High-sensitivity CRP (mg/L), the primary outcome measure in this report, was derived from
the dried blood spots taken during the home interview. During the interview, whole blood
was collected via a finger-stick and disposable lancet, then applied to filter paper for
transport and storage. The blood spot assays were conducted at the Laboratory for Human
Biology Research at Northwestern University according to the procedures described by
McDade and colleagues (54, 55). The correlation between blood spot CRP and serum-
derived CRP is high (Pearson r = .96), suggesting whole blood spot methods demonstrates
CRP performance characteristics similar to those observed in standard venipuncture
techniques (56). CRP levels assayed from the dried blood were converted to a serum
equivalent (55). Because CRP is highly skewed in the general population (24), the current
values were log-transformed (log-CRP) to normalize the distribution for use as a continuous
outcome measure. Following standard recommendations for assessing cardiovascular risk
when interpreting CRP in public health analyses (23), CRP also was studied as a group
variable; adults were classified into low- (CRP <=3.0 mg/L) and high-risk (CRP > 3.0 mg/L)
groups. Because serum CRP >10 mg/L can reflect acute infection, adults scoring in this
range (n = 224) were excluded from the analyses.

The primary predictor of interest, marital status, was assessed during the home interview and
dichotomized into two groups: currently married (n = 1,085) and previously married (which
consisted of separated, divorced, and widowed adults, n = 630). Participants who reported
never marrying constituted a small percentage of the total sample and were excluded from
the present analyses. Covariates, or competing predictors (57), included demographic
variables, subjective and objective health measures, and assessments of three psychological
states. Demographic variables included participants’ age, sex, ethnicity, education, and mean
household income. Subjective health variables included self-rated health (on a 5-point scale
from poor to excellent), number of physician diagnosed medical problems (computed as a
summary scale based on the presence/absence of a history of heart attack(s), a diagnosis of
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diabetes, a diagnosis of arthritis, and a diagnosis of hepatitis; the summary scale was treated
as a continuous index that ranged from 0 to 4 diseases), the total number of medications
taken (computed as a summary scale based on participants’ reports of currently taking
combination antihyperlipidemic medication, current cholesterol absorption inhibitor
medication, estrogen replacement, progestin replacement, and non-steroidal anti-
inflammatory drugs), and current smoker status (yes/no). Objective health data included
body mass index (BMI, kg/m2) and mean systolic blood pressure (calculated across three
resting assessments). Psychological distress was assessed via three self-report measures,
including the 11-item Center for Epidemiological Studies Depression scale (CES-D,
assessing symptoms of major depressive disorder, 58), a four-item perceived stress scale
(PSS, assessing perceptions of coping with life stress, 59), and a three-item loneliness scale
(assessing perceptions of lack of companionship, isolation, and social exclusion, 60).
Because the three measures are highly correlated, scores on these scales were standardized,
and a single self-report psychological distress index was computed for the present analyses
(α = .72).

All respondents provided written informed consent. The protocol was approved by the
institutional review boards of the University of Chicago, NORC (National Opinion Research
Center), and the University of Arizona.

Data Analysis
Orthogonal planned contrasts were computed to test the hypothesis that unmarried men
would evidence the highest CRP levels. The values of the contrast variables are displayed in
Table 2. As shown, C1 compares unmarried men to all other participants, C2 compares
unmarried men to women, and C3 compares married and unmarried women. Multiple
regression analyses (61) were conducted with log-CRP as the outcome of interest. The first
models, adjusted only for participants’ age, tested the planned contrasts and conducted the
exploratory analyses that considered the psychological distress variable as a potential
mediator and moderator. The next series of models included the demographic and health
covariates of interest to determine if the unadjusted effects were retained after accounting
for competing predictors. Finally, logistic regression (62) was used to model the likelihood
of being classified as having elevated CRP levels as a function of marital status. For the
classification analyses, results are presented as odds ratios (OR) with 95% confidence
intervals (CI); where applicable, the absolute risk reduction for being classified as having
elevated CRP levels is reported as a function of participants’ marital status. Analyses were
performed using SPSS version 16.0 (63).

Results
Figure 1 displays the distributions of CRP across the four marital status groups and Table 2
displays the means and standard deviations for each group. An analysis of variance
(ANOVA) conducted on the log-transformed scores was significant, F(3,1711) = 9.45, p < .
001, and post-hoc comparisons using Tukey's honestly significant different (HSD) test
revealed that married men evidenced significantly lower CRP levels than married or
unmarried women, and a trend (p = .07) toward lower levels than unmarried men. The upper
panel of Table 3 presents the association between participants’ age, the three planned
contrasts for marital status and log-CRP. Contrast 1 was not significantly associated with
log-CRP, indicating that unmarried men do not evidence greater CRP levels than married
men or women. Contrast 2 was significant, indicating that married men evidenced lower
CRP levels than both married and unmarried women. Contrast 3 was not a significant
predictor of log-CRP. When added to the model, and after accounting for participants’ age
and the marital status contrasts, the psychological distress variable was uniquely associated
with log-CPR, t(1714)= 2.12, p = .03, but the interaction between C1 and psychological

Sbarra Page 5

Psychosom Med. Author manuscript; available in PMC 2013 April 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



distress was non-significant, t(1714)= -.02, p = .98. Participants’ reporting higher levels of
psychological distress evidenced higher levels of CRP, but psychological distress does not
moderate the association between marital status and CRP.

Given that the most robust effect observed in the first model was for C2 (the contrast
comparing married men to women), a new set of contrasts was computed to determine if
married men evidenced lower levels of CRP relative to all other participants. Thus, Contrast
4 (C4) compared married men to all other participants, Contrast 5 (C5) compared married
women to unmarried men and unmarried women, and Contrast 6 (C6) compared unmarried
men to unmarried women. The lower panel of Table 3 presents the association between
participants’ age, the second set of marital status contrasts, and log-CRP. Relative to all
other participants, married men evidenced the lowest CRP levels. As with the first set of
contrasts, psychological distress was a significant positive predictor of CRP levels, t(1714)=
2.01, p = .04, but the interaction between C5 and psychological distress was non-significant,
t(1714)= -1.59, p = .11. The association between C5 and log-CRP remained significant once
psychological distress was entered into the model, t(1714)= 4.33, p < .001. Rather than
explaining the association between marital status and CRP, it appears (in the unadjusted
models) that psychological distress and marital status are unique correlates of CRP levels.

The next set of analyses sought to determine if the observed effects remained significant
after accounting for variance associated with demographic and health variables of interest.
The leftmost panels of Table 4 display the findings for the augmented log-CRP model.
Contrast 5, comparing married men to all other participants, remained a unique predictor of
CRP with married men evidencing the lowest level. Once the competing predictors of
interest were entered into the model, the psychological distress composite was no longer
associated with log-CRP. Exploratory analyses revealed that the association between
psychological distress and log-CRP was fully explained by self-reported health;
psychological distress and self-reported health were negatively correlated. r = -.32, p < .001,
and the regression analyses indicated that the residualized health variable was a stronger
predictor of CRP than the residualized psychological distress variable.

A final series of analyses, presented in the rightmost panels of Table 4, were conducted
using the CRP grouping variable. Relative to all other participants, married men were 44%
less likely to be classified in the high risk CRP group than all other participants. As with the
continuous CRP variable, psychological distress did not predict group membership once the
other variables were entered into the model. The unadjusted absolute risk (AR) for being
classified in the high-risk CRP group for married men was 18.73/100, whereas the AR for
women and unmarried men was 27.7/100, yielding an absolute risk reduction (ARR) for
elevated CRP among married men of 8.97%.2 Table 5 displays the ARR associated with
being a married male relative to the ARR associated with being a non-smoker, normotensive
(< 140 mm/Hg), and of normal BMI (< 25 kg/m2). As shown, the raw ARR percentages
across these four groups are roughly equivalent.

Discussion
Based on literature indicating that men suffer more adverse health consequences than
women when marital relationships end, it was hypothesized that unmarried men in the
NSHAP sample would evidence the highest CRP levels. The results provided no support for

2AR is calculated as ratio of participants classified in the high risk CRP group relative to all participants in a given group. For
example, 124 out of 662 married men evidenced CRP elevations in the high risk range, yielding an AR of 18.73%. ARR is the simple
difference in AR between two target groups of interest (e.g., married men relative to unmarried men and women; non-smokers relative
to smokers, etc.).
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this hypothesis. However, the initial set of planned contrasts indicated that married men had
significantly lower CRP levels than women, and a series of follow-up analyses indicated that
married men had lower CRP levels relative to all other participants. Using a well-validated
approach to classifying people into high- and low-risk CRP groups (23), married men were
44% less likely to be classified in the high risk group relative to all other participants. There
was no evidence that the association between marital status and CRP could be explained by
participants’ self-reported psychological distress, nor did psychological distress moderate
the effects of interest.

Over 50 population-based studies have documented that minor elevations in baseline CRP
levels (typically > 2.5 – 3 mg/L) are associated with the prospective emergence of CVD and
cerebrovascular events (21). Older married men are protected against minor elevations in
CRP that have proven clinically meaningful in a large number of prior studies. This effect
held after adjusting for a range of demographic characteristics, subjective and objective
health measures, and self-reported psychological distress. Importantly, as shown in Figure 2,
the magnitude of ARR (for being classified in the high risk CRP group) among married men
is roughly equivalent to that of being a non-smoker, nomotensive, and having a BMI within
a normal range, suggesting that the protection afforded men by marriage is as robust a
correlate of CRP as these objective-- and widely studied-- health indices. It is important to
recognize, however, that the NSHAP sample is a mean age of almost 70 years, which is far
higher than the life expectancy for a current smoker (64). Thus, the ARR statistics must be
qualified by noting that the marital protection effect for men approximates that of being a
non-smoker, nomotensive, and having a BMI within a normal range among adults who live
into their late 60s and early 70s. Because men's average life expectancy (75.2 years) is
roughly five years lower than women's (80.4 years) (65) the results also must be understood
in relation to the normative death rate. In this respect, men in the NSHAP are closer to their
average life expectancy than the women in the sample and women are more likely to be
widowed than men.

Relative to women, men suffer more adverse health consequences when marriage ends,
either through partner death or divorce (12, 48). Evidence suggests that women's health is
more responsive to variations in marital quality than men, whereas men's health is more
closely linked to marital status (2). The present findings qualify this association by
demonstrating that the observed protective effects on CRP for married men are not due to
lower levels of psychological distressed, indexed in the NSHAP sample as a combination of
perceived stress, mood disturbance, or social isolation. Furthermore, the group differences in
CRP cannot be attributed to self-rated health or the measured health behaviors (smoking
status). Of course, numerous unmeasured variables exist that can explain these effects.
Marriage may confer support effects for men that are not associated with three NSHAP
measures of psychological distress, and these processes, in turn, may reduce CRP by
enhancing positive and/or diminishing negative emotions. When considering these points, a
key conceptual distinction is whether the observed effects constitute a protective effect (for
married men) or a risk effect (for all other participants). Statistically, protection and risk are
the opposite sides of the same coin; showing that married men are 44% less likely (OR = .
56) to be classified in the high risk category is equivalent to saying that unmarried men and
women are 44% more likely (OR = 1.44) than married men to be classified in the high risk
CRP grouping. Because the means of all groups are in the normal range of CRP functioning,
and married men evidence significantly lower levels of CRP than all other participants, it is
reasonable to describe the observed CRP grouping effect as one of protection for married
men rather than risk for all other participants.

The search for underlying mechanisms linking social relationships to objective health
outcomes typically considers three related pathways (66): social selection (whereby
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variables associated with poor health-- e.g., hostility-- also increase the likelihood for
relationship instability and distress), health behaviors (whereby relationships have a positive
effect on health decisions), and psychological stress (whereby the acute and chronic stress
associated with disharmonious or lost relationships leads to greater physiological reactivity).
The present findings indicate that, for men, marital status may have a direct effect on CRP
levels that remains significant after accounting for a variety of measures of health behavior
and putative psychological stress. A fourth pathway of interest, relatively new to the
literature and denoted as social baseline theory (67), may help explain why the lowest levels
of CRP are observed among married men. According to the theory, social bonds represent a
default state for mitigating against threats in the environment and for dealing with the acute
challenges of daily life; from this perspective, mammals are best equipped to regulate
environmental threats in the context of an intact social bond by sharing resources and
distributing risk across the dyad or group (rather than managing environmental demands at
the level of the individual). It is widely recognized that married women shoulder many more
of the burdens for family life than married men (68) and show greater and more sustain
physiological responses to relational conflict (2). A key aspect of the social baseline theory
is that uneven load sharing is metabolically costly and, in inequitable and high conflict
situations, can result in negative physical outcomes. Gendered divisions of family life may
provide married men a unique context in which they are protected against the vicissitudes of
daily life relative to their unmarried counterparts or to women in general.

Despite the fact that this is one of the first reports to examine the association between
marital status and CRP levels, the relative limitations of the work should be noted. First, the
extent to which the observed effects generalize to all married couples remains unknown. The
NSHAP is a population-based study of older adults, and the average participant was almost
70 years old (with a range from 57 to 89 years). If replicated across samples with a greater
age range, the results suggest that marital status should be considered among a group of
important risk and protective factors associated with clinically meaningful elevations in
CRP. Second, the cross-sectional design of NSHAP precludes are more detailed analysis of
the ways in which changes in marital status are associated with changes in CRP levels;
demonstrating that CRP levels are sensitive to changes in social context would provide a
more informative series of analyses than those conducted here. An NSHAP follow-up
assessment is planned, and it will be possible to conduct these types of analyses in the
future.

Conclusion
Using data from the population-based NSHAP, this report investigated the role of marital
status in predicting clinically meaningful elevations in CRP among older adults. After
accounting for a range of relevant demographic, subjective and objective health, and
psychological variables, the findings revealed that married men demonstrated the lowest
CRP levels. Being married in older adulthood affords men an ARR (for being classified
among the high-risk CRP group) that is almost three times greater than having normotensive
blood pressure and roughly equivalent to being a non-smoker and having a healthy BMI,
three widely studied biomarkers that have clear public health relevance. One of the unique
aspects of the present findings is that marital status represents a true protective factor for
older men. None of the four groups had mean CRP levels greater that 2.5 – 3 mg/L, and it is
therefore inaccurate to describe being unmarried men or female as risk factors for elevated
CRP; rather, the results underscore the protective benefits from elevated CRP afforded to
married men.
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Figure 1.
Boxplot illustrating the distribution of CRP (mg/L) levels by participant sex and marital
status. Boxes represent the distribution of CRP levels between the 25th and 75th CPR
quartiles within each group; the median CRP value within group is indicated by the
darkened horizontal line within each box. Error bars represent values the distribution of
values 150% above and below the interquartile range (IQR); individual data points falling
above the error bar are plotted in the figure.
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Table 1

NSHAP demographic characteristics

Continuous Variables Mean (Standard Deviation)

Age (n = 1715) 69.55 (7.8)

BMI (kg/m2) 28.94 (5.74)

Mean systolic blood pressure 136.06(20.31)

Mean household income $53,071 ($86,197)

Total number of medicines
a .18 (.44)

Total number of medical conditions
b .86 (.76)

Categorical Variables Number (Percent of Sample)

Sex

    Men 838 (48.7)

    Women 877 (51.3)

Marital Status

    Married 1085 (63.3)

    Separated 29 (1.7)

    Divorced 195 (11.4)

    Widowed 406 (23.7)

Education

    Less than high school 370 (21.6)

    High school degree or equivalent 461 (26.9)

    Vocational school/some college 516 (30.1)

    Bachelors degree or more 368 (21.5)

Ethnicity

    Caucasian 1281 (74.7)

    African American 218 (12.7)

    Hispanic 173 (10.1)

    Other 36 (2.1)

Self-rated physical health

    Poor to fair 433 (25.3)

    Good 515(30.0)

    Very good to excellent 761 (44.3)

Current smoker

    Yes 248 (14.5)

    No 1467 (85.5)

Note.

a
Represents a summary scale based on participants’ reports of currently taking combination antihyperlipidemic medication, current cholesterol

absorption inhibitor medication, estrogen replacement, progestin replacement, and non-steroidal anti-inflammatory drugs (score ranges from 0 – 5)

b
computed as a summary scale based on the presence/absence of a history of heart attack(s), a diagnosis of diabetes, a diagnosis of arthritis, and a

diagnosis of hepatitis (score ranged from 0- 4).
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Table 2

Mean CRP levels and planned contrast variables by participant sex and marital status

Group (Sample Size) Mean CRP Level- mg/L (Standard Deviation) Contrast 1 (C1) Contrast 2 (C2) Contrast 3 (C3)

Married Men (662) 2.16 (2.04) 1/4 -2/3 0

Unmarried Men (423) 2.72 (2.49) -3/4 0 0

Married Women (176) 2.61 (2.28) 1/4 1/3 -1/2

Unmarried Women (454) 2.79 (2.34) 1/4 1/3 1/2

Note. Statistical comparisons were computed using log-transformed CRP. C1 compares unmarried men to all other participants, C2 compares
married men to women, and C3 compares married and unmarried women.
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Table 3

Results of multiple regression analyses predicting log-transformed CRP levels

Model 1 B (95% CI) SE t p

Age -.003 (-.006, -.001) -.001 -2.44 .02

C1 (unmarried men vs. all others) -.02 (-.08, .04) -.03 -.56 .58

C2 (married men vs. women) .11 (.07, .15) .02 5.31 < .001

C3 (married women vs. unmarried women) .05 (-.004, .10) .03 1.81 .07

Model 2 β t p

Age -.003 (-.006, -.001) .001 -2.44 .02

C4 (married men vs. all others) .10 (.06, .14) .02 4.99 < .001

C5 (married women vs. unmarried men and women) .03 (-.03, .08) .03 1.06 .29

C6 (unmarried men vs. unmarried women) .04 (-.03, .11) .04 1.24 .21

Note. CI = Confidence Interval. SE = Standard error. Inclusion of the three orthogonal contrasts in each model account for all of the variance in
CRP levels associated with participant sex and marital status.
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Table 5

Absolute risk reduction associated with being a married man, a non-smoker, having normotensive systolic
blood pressure (< 140 mm/Hg), and having BMI within normal limits (< 25 kg/m2)

Variable Absolute Risk Reduction (ARR)

Married men 10.34%

Non-smokers 7.94%

Normotensive SBP 3.42%

Normal BMI 10.34%

Note. SBP = Systolic blood pressure; BMI = Body Mass Index. ARR for being a married male was calculated by subtracting the absolute risk
observed in this group (number of married men classified evidencing high-risk CRP levels/all married men) from the absolute risk observed among
all other participants (number of women and unmarried men evidencing high-risk CRP levels/total number of women and unmarried men).
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