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Abstract

Spouses share common risks for cardiometabolic diseases: a person’s diabetes or hypertension
raises the partner’s odds of developing the same condition. The mechanisms responsible for this
disease concordance remain poorly understood. To examine three factors that may modulate
partners’ cardiometabolic similarity—closeness, hostile marital behavior, and age— and to explore
whether health behavior concordance plays a role, on two separate occasions 43 healthy couples
ages 24 to 61 provided fasting glucose, metabolic data (fat and carbohydrate oxidation), and
resting blood pressure before discussing one of their most severe marital disagreements.
Accounting for the fixed effects of sex, age, study visit, and abdominal fat on cardiometabolic
levels, we found that aspects of health behavior concordance were associated with greater
similarity in glucose, diastolic blood pressure (DBP), and carbohydrate and fat metabolism.
Independent of health behavior concordance, partners who felt closer and behaved in a less hostile
way had more similar rates of fat oxidation; less hostile partners also shared greater overlap in
carbohydrate oxidation. Likewise, fasting glucose and DBP were more similar within older
couples compared to younger pairs, beyond the effects of health behavior concordance. In sum,
our data captured preclinical similarities in cardiometabolic health among disease-free couples,
which may form the basis for their long-term overlapping disease risks. Closer, less hostile, and
older couples shared more similar fasting glucose, metabolic data, and blood pressure;
importantly, health behavior concordance did not explain all associations. These novel data
suggest that multiple paths may lead to couples’ shared disease risks.
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1. Introduction

Spouses share common disease risks. Across multiple meta-analyses and large
epidemiological studies, data from more than 100,000 couples have revealed the sizable
hazard of being diagnosed with a health condition that the partner also has (Di Castelnuovo
et al., 2008; Hippisley-Cox et al., 2002; Jurj et al., 2006; Leong et al., 2014). The evidence is
especially decisive for couples’ overlapping risks in cardiometabolic diseases (Meyler et al.,
2007): for example, a person’s type 2 diabetes or heart disease almost doubles the partner’s
risk for the same condition (Hippisley-Cox et al., 2002; Jurj et al., 2006).

The mechanisms that drive this disease concordance remain understudied and poorly
understood. One explanation for couples’ shared health fates is assortative mating, the
tendency for people to choose a partner with similar characteristics, which may include the
same health conditions, risk factors, and lifestyles (Meyler et al., 2007). However, empirical
work has shown that disease incidence overlaps even after accounting for individuals’ own
health risk factors (e.g., Hippisley-Cox and Pringle, 1998), suggesting that the effect of
shared lives supersedes that of partners’ preexisting similarity. The finding that partners’
blood pressure and lipid metabolism converge over time also cannot be attributed to
assortative mating (Di Castelnuovo et al., 2008).

Beyond choosing already-similar counterparts, partners share resources: they often
cohabitate, pool finances, and overlap in their social networks. To varying degrees, spouses’
daily activities are intertwined, and each partner’s stressors and moods can affect both
spouses (Kiecolt-Glaser and Wilson, 2017). Partners also transmit and converge on health
behaviors such as physical activity, sleep, and diet (Berli et al., 2018; Bove et al., 2003;
Gunn et al., 2015; Martire et al., 2013b). For example, knee osteoarthritis patients were more
physically active when spouses took more steps (Martire et al., 2013b). Over the first few
years of marriage, newlyweds’ diets became more similar (Bove et al., 2003). In an
actigraphy study that compared couples’ sleep minute-by-minute, more than half the time,
when a person was awake at night, the partner was also (Gunn et al., 2015). Surprisingly,
prior work has not linked health behavior concordance to partners’ overlapping disease risks.

If couples’ shared lives promote their common disease risks, then couples whose routines,
emotions, and identities are particularly intertwined should also share stronger health
resemblance than their less interdependent counterparts (Kiecolt-Glaser and Wilson, 2017).
For this reason, from a social-developmental perspective, we argue that closeness, marital
quality, and age should be associated with couples’ health similarity (Kiecolt-Glaser and
Wilson, 2017). According to prior work, couples who reported being closer also spent more
time together (lida et al., 2018), were more committed to their joint routines and rituals
(Crespo et al., 2008), and felt more interconnected (Aron et al., 1992). In addition, a diary
study revealed that spouses’ sleep quality suffered when osteoarthritis patients’ pain was
higher than usual; the effect was most pronounced among the closest couples (Martire et al.,
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2013a). High marital satisfaction (and low marital discord) may have similar effects on
couples’ health overlap—a prediction prior work has not tested. Marital quality and
closeness are distinct yet related concepts, with moderate (Martire et al., 2013a) to high
(Aron et al., 1992) correlations. Indeed, marital satisfaction explains considerable variance
in the time partners spend together, and experimental work suggests that satisfaction likely
drives the association (Reissman et al., 1993).

Older couples may also share greater health similarities than their younger counterparts. In
addition to the likelihood of a longer shared history, social networks shrink in older age
(Carstensen, 1995), increasing the centrality of the marital relationship for everyday
routines, decisions, and emotions. According to social-emotional aging theories, as people
perceive less time to live, they seek to maximize emotional well-being and meaningful
experiences with loved ones (Carstensen, 1995). To serve this goal, people increasingly shift
away from confrontation, avoiding and reframing stressors and social tensions (Charles,
2010). Consistent with theory, some studies have shown that older couples feel closer and
more satisfied in their marriages than younger couples (Rook and Charles, 2017). Although
older adults report fewer stressors on average (Rook and Charles, 2017), the increasing
intertwinement of partners’ goals and routines with older age may boost shared stress. We
posit that the overarching process of social-emotional development is likely more important
than any single component (e.g., changes in social networks, emotion regulation strategies,
attentional processes, goal selection and motivation), and age is the best proxy for this broad
developmental process.

Most prior work has examined the effects of longer marriage duration, not older age, on
greater health similarity (Meyler et al., 2007), with mixed results (Di Castelnuovo et al.,
2008). Although marriage length and age are correlated, we posit that age more strongly
predicts health similarity given the additional relevance of social-emotional factors. Indeed,
in a rare study of more than 1700 couples that compared the effects of age and marriage
duration, it was older age, not longer marriage duration, that explained partners’ greater
blood pressure concordance (Suarez et al., 1983). Likewise, in another study, older couples’
blood glucose levels were more similar compared to younger counterparts’ (Cheraskin et al.,
1968).

To identify pathways to couples’ shared disease risks before the onset of cardiometabolic
diseases, we evaluated the associations of closeness, hostility (a behavioral indicator of
marital discord), and age with partners’ similarity in cardiometabolic health. On two
separate occasions, partners provided measures of five key cardiometabolic indicators:
fasting blood glucose, systolic blood pressure (SBP), diastolic blood pressure (DBP), as well
as fat and carbohydrate oxidation—all critical precursors to the development of
cardiometabolic conditions (Lee et al., 2018; Petrie et al., 2018; Pujia et al., 2019). We
hypothesized that closer, less hostile, and older couples would have more similar
cardiometabolic values than their counterparts. We predicted that couples with more similar
health behaviors—self-reported physical activity, diet, and sleep— would also share closer
resemblance in their cardiometabolic function than those with less concordant health
behaviors. Finally, we explored whether associations with closeness, marital behavior, and
age held above and beyond health behavior concordance.
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Couples were recruited for a parent study of immune responses to high-fat meals (Kiecolt-
Glaser et al., 2015). An initial online screen and follow-up in-person screen determined
eligibility. Couples married fewer than 3 years and those who had sensory impairments that
would interfere with study completion were excluded. Couples were not considered if either
partner had a chronic health problem, e.g., anemia or diabetes (hemoglobin Alc, HbAlc >
6.5), smoked, abused substances, or used prescription medication other than birth control (n
= 5) or levothyroxine (n = 3).

In the online screen, potential participants completed the 16-item version of the Couples
Satisfaction Index (CSI); the full version was given at the end of the first visit (Funk and
Rogge, 2007). Happier couples were overrepresented among applicants, a general challenge
for marital research. Accordingly, in terms of both inclusion and scheduling, we prioritized
dissatisfied couples to represent the full range of marital discord. We also spent considerable
time and effort to recruit people who were healthy but overweight or obese to address aims
relevant to the parent study’s meal component. A total of 350 interested individuals were
excluded because either they or their spouse did not meet our stringent health criteria.

The sample consisted of 86 participants (43 couples). Participants were 38 years old on
average (SD = 8.2, range = 24-61) and primarily White (81%). All couples were married,
and the average length of marriage was 11.5 years (SD = 6.7, range = 3 — 27). With a clinical
cutoff of 104.5 on the CSI, 15 (17.4%) of the 86 partners met criteria for clinically
significant relationship distress. Most were employed full-time (70%).

2.2 Procedure

This research was approved by the Ohio State University (OSU) Institutional Review Board;
participants provided written informed consent before participating. Participants completed
two full-day study visits at the Clinical Research Center (CRC), a hospital research unit.
During this double-blind, randomized crossover study, couples ate a high saturated fat meal
at one visit and a high oleic sunflower oil meal at the other (in random order to test the
parent study’s key aims). Couples were told to avoid alcohol and caffeine use within 1 day
prior and strenuous physical activity within 2 days prior to both study visits. Participants
were also instructed to stop taking aspirin, vitamins (except multivitamins), antioxidants,
and any other dietary supplements for 7 days before each admission. On the day before each
visit, participants received three standardized meals from the CRC’s metabolic kitchen,
reducing any variability in physiology associated with recent food intake. They began a 12-h
fast at 7:30 p.m. the evening before each visit.

At each admission, both members of the couple arrived at 7:30 a.m., after which a catheter
was inserted into each person’s arm. After 10 min, the partners were fitted with a face mask
used for indirect calorimetry and reclined to a 30-degree angle in their beds, lying still but
awake for 25 min to assess resting metabolism. At the beginning of the metabolic
assessment, three blood pressure measurements were taken in 2-min intervals. Next, fasting
baseline blood samples were drawn, after which each member of the couple ate either the
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high saturated fat or high oleic sunflower oil meal; the husband and wife received the same
meal and both were required to eat the entire meal.

Couples also engaged in a marital problem discussion on the morning of each visit, about 2
h following the meal. To initiate the discussion, an experimenter conducted a 10- to 20-min
interview to identify the most contentious topics within the marriage for both partners. These
topics were selected from an inventory of potential relationship problems each spouse had
completed. Couples were then asked to discuss and try to resolve one or more marital issues
that the experimenter judged to be the most conflict-producing (e.g., money, communication,
or in-laws). The research team remained out of sight while videotaping the subsequent 20-
min problem discussion.

The two study visits occurred 1-25 weeks apart (M= 4.45, SD = 4.76). Although 55% of
visits occurred within 3 weeks, some were more widely spaced as a consequence of
participants” work schedules.

2.3 Problem Discussion Behavior

Marital disagreement discussions were coded using the Rapid Marital Interaction Coding
System (RMICS), which discriminates well between distressed and nondistressed couples
(Heyman, 2004). Consistent with prior work (Kiecolt-Glaser et al., 2015), a couple-level
composite score summed the four negative RMICS codes: psychological abuse (e.g., disgust,
contempt, belligerence, as well as nonverbal behaviors like glowering), distress-maintaining
attributions (e.g., “You’re only being nice so that I’ll have sex with you tonight” or “You
were being mean on purpose”), hostility (e.g., criticism, hostile voice tone, or rolling the
eyes dramatically), and withdrawal (behaviors that suggest pulling back from the interaction
or not listening). Hostile behavior was strongly correlated between partners (r=.88, p<.0001)
and across visits (r=.75, p<.0001). Also, there were no differences in degree of hostility
between husbands and wives (p = .166) or between visits (p = .980). Thus, the sum of both
partners’ hostile behaviors were averaged across visits to create a couple’s hostility score
(Kiecolt-Glaser et al., 2015). Holley and Guilford’s G (Xu and Lorber, 2014) was used to
quantify inter-rater agreement for the RMICS hostility composite. Interrater agreement was
high, with a G index of 0.88. Hostile behavior was used as the primary measure of marital
quality because objectively rated marital interaction behaviors are more sensitive predictors
of health and physiology than are self-report measures (Kiecolt-Glaser and Newton, 2001).

2.4 Relationship closeness

Before the marital disagreement discussion at the first visit, each partner completed the 1-
item Inclusion of Other in Self (10S) Scale—seven pairs of circles with varying overlap,
meant to represent oneself and one’s partner (Aron et al., 1992). The individual is asked to
choose the pair of circles that best describes the relationship. This is a well-established,
reliable measure of partners’ subjective feelings of interpersonal closeness (Aron et al.,
1992). To capture couple-level closeness, we averaged the two partners’ scores, which were
correlated (r = 0.56, p = .0001) with no significant mean differences (p = .834).
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2.5 Marital satisfaction

Administered at the first full-day visit before the marital disagreement discussion, the 32-
item Couples Satisfaction Index (CSI) assessed marital satisfaction (Funk and Rogge, 2007).
Developed using item response theory, the CSI can discriminate between satisfied and
dissatisfied couples with greater precision than other commonly used marital scales (Funk
and Rogge, 2007). Internal consistency of the scale was high (Cronbach’s a =.98). Marital
satisfaction was strongly correlated between partners (r=.83, p<.0001); partners’ scores were
averaged to create couple-level values. In ancillary analyses, we substituted couples’ hostile
behavior for marital satisfaction scores to explore whether associations with cardiometabolic
similarity would replicate with self-report data.

2.6 Health behavior concordance

We calculated each couple’s concordance on three health behaviors by creating a difference
score between the partners: physical activity, diet quality, and sleep duration. In the
screening questionnaire, both partners reported how many hours of vigorous physical
activity participants had done in the past week (running, brisk walking, aerobics, jogging,
etc.) long enough to break a sweat (Blair et al., 1985; Taylor et al., 1984). Energy
expenditure estimates from the seven-day activity recall did not differ from those using
accelerometer data (Taylor et al., 1984). Changes in energy expenditure over one year as
calculated from the seven-day recall predicted changes in cardiorespiratory fitness (VO2
max), adiposity, and triglycerides (Blair et al., 1985). The absolute value of the difference
score provided their level of activity concordance (with smaller values reflecting greater
concordance).

The gold standard for assessing recent dietary intake, three 24-hour dietary recall interviews,
was administered with the USDA Multiple Pass Approach (Conway et al., 2003). These
data, comprised of two weekdays and one weekend day, were averaged across the interviews
to maximize reliability. The Alternative Healthy Eating Index (aHEI) was calculated from
the food recalls to estimate each partner’s diet quality (McCullough and Willett, 2006). The
absolute value of the partners’ differences resulted in a dietary concordance score.

At each visit, participants were asked to report the number of hours they had spent asleep the
night before. We took the absolute value of the difference between partners’ sleep duration,
and averaged the sleep concordance scores across the two visits. Past-night sleep duration
was correlated between the two visits (r=0.61, p<.0001), and did not change between visits
(p=.831). The same was true for sleep concordance, with significant correlation between
visits (r=.43, p=.005) and no change between visits (p=.164).

2.7 Cardiometabolic Indices

2.7.1 Fasting glucose.—Glucose serum samples were analyzed using the Dimension
Xpand Clinical Chemistry System (Siemens MedicalDiagnostics, Decatur, GA). The
analytical sensitivity is 1 mg/dL. The intra-assay coefficient of variation (CV) is 0.43%,
indicating sufficient within-sample precision. Of these samples, 22% exceeded the healthy
threshold of 100 mg/dL (M = 94.59, SD = 7.48), indicating meaningful variability.
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2.7.2 Carbohydrate and fat oxidation.—Indirect calorimetry was used to estimate
carbohydrate and fat oxidation (g/min, Mcarbohydrate Oxidation = 0.36, SD = 0.20;

MEat oxidation = 0-32, SD = 0.19). This method calculated the amounts of oxygen inhaled and
carbon dioxide exhaled from VO, and VCO> using the Weir formulas (Weir, 1949).
Adjustments for the protein respiratory quotient were based on estimations of urinary
ureanitrogen using the protein consumption from the previous day’s standardized meals
(Simonson and DeFronzo, 1990).

2.7.3 Blood pressure.—Baseline systolic and diastolic blood pressure were measured
with the Dinamap/Critikon 1846SX/P (GE Healthcare, Milwaukee, WI) three times at two-
minute intervals (Muntner et al., 2019). The three measurements were then averaged for
each person at each visit. Among all assessments, 46% exceeded the recommended healthy
threshold of 120 mmHg for SBP (M = 119.50, SD = 15.66), and 22% fell above the
recommended limit of 80 mmHg for DBP (M = 71.89, SD = 9.25), again demonstrating
meaningful variability.

2.8 Analytic Plan

2.8.1 Model parameters and sequence.—We fit heterogeneous-variance multilevel
models (MLMs) (Hedeker and Mermelstein, 2007) in SAS PROC MIXED to evaluate our
research questions. These models, an extension of more traditional MLMs, allow us to test
predictors of the random variance, in this case the variance within couples. Thus, we were
able to evaluate the role of age, marital behavior, and closeness on within-couple variance
(i.e., partners’ similarity) in the five cardiometabolic outcomes—fasting baseline levels of
glucose, SBP, DBP, and carbohydrate and fat oxidation. See Supplemental Material for an
example equation, syntax, and detailed explanation. To predict the variance within couples,
we first covaried for the fixed effects of visit, sex, and grand-mean-centered age and
abdominal fat given their systematic influences on the average /eve/s of cardiometabolic
indices. Models included separate random intercepts for husbands and wives to account for
within-person correlation. Importantly, all predictors of within-couple variance (i.e., partner
similarity) in cardiometabolic factors had to be at the same level as the variance, meaning it
had to be at the couple level. Thus, the predictors of the random variance collected from
each individual were differenced (for health behaviors) or averaged between partners (for
age, hostility, and closeness), and those taken at both study visits were averaged across the
two occasions. Age, closeness, hostile marital behavior, and indices of health behavior
concordance were entered into the LOCAL=EXP() command of the REPEATED statement
separately in univariate models, allowing us to model each as a predictor of within-couple
variance. Log likelihood ratio tests then evaluated whether the inclusion of each predictor of
the within-couple variance significantly improved fit according to -2 log likelihood, relative
to the model without predictors of that same variance. In a second step, health behavior
concordance variables were added as predictors of the within-couple variance to the
univariate models that included age, closeness, and marital behavior. This allowed us to
evaluate whether they accounted for the effects of these respective predictors on
cardiometabolic similarity. In ancillary models, hostile behavior was substituted with
couples’ self-reported marital satisfaction scores and age, with relationship length, to
explore whether effects were similar.
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2.8.2 Interpretation of the within-couple variance estimates.—In these models, a
positive variance coefficient indicates greater within-couple variability (i.e., less similarity),
whereas a negative coefficient reflects smaller within-couple variance (i.e., greater
similarity). Thus, age and closeness were expected to negatively predict within-couple
variability, such that older age and greater closeness would be associated with smaller
variance, i.e., greater similarity. The opposite was predicted for hostile marital behavior and
for the health behavior concordance measures, wherein less hostility and greater
concordance would relate to smaller variance, i.e., greater similarity, in the cardiometabolic
data.

3. Results

3.1 Correlations among age, closeness, marital behavior, and health behavior
concordance

As shown in Table 1, couples who engaged in more hostility during their disagreement
discussions also reported feeling less close (r = —.41, p = .006). A nonsignificant trend arose
in the expected direction between older age and less hostile behavior (r = -.29, p =.060).
Surprisingly, none of the health behavior concordance variables were significantly correlated
with each other or with age. A nonsignificant trend emerged in the expected direction
between greater closeness and stronger sleep concordance (r = -.29, p = .062). A
nonsignificant trend also arose between greater hostility and higher dietary concordance (r =
-.30, p =.057). Likewise, at a trend level, greater self-reported marital satisfaction was
associated with more concordant physical activity (r = —.27, p =.084) and sleep (r = -.26, p
=.097).

3.2 Are age, closeness, and marital behavior associated with cardiometabolic similarity?

3.2.1 Age.—Older adults’ fasting glucose levels were more similar to their partner’s
compared to the glucose similarity of younger couples (Table 2 and Figure 1, Estimate =
-0.039, SE = 0.019, p = .034; X2(1) = 4.2, p = .040). Older husbands and wives also had
more similar DBP compared to younger counterparts (Estimate = —0.062, SE = 0.020, p
=.002; X2(1) = 9.2, p = .002). Age did not predict partners’ similarity in carbohydrate
oxidation, fat oxidation, or SBP (ps > .250).

3.2.2 Closeness.—Closer couples had more similar carbohydrate oxidation compared to
their less close counterparts (Table 3, Estimate = —0.213, SE = 0.106, p = .044; X?(1) = 4.2,
p = .040), and more similar DBP (Estimate = —0.248, SE = 0.106, p = .020; X%(1) = 5.8, p
=.016). Closeness did not predict similarity in fat oxidation, SBP, or glucose (ps > .119).

3.2.3 Hostile behavior.—Couples who behaved in a less hostile way during their
marital disagreement discussion had more similar carbohydrate oxidation rates than did
more hostile couples (Table 4, Estimate = 0.012, SE = 0.0049, p = .018; X2(1) = 6.4, p
=.011). In the univariate models, hostile behavior did not predict similarity in fat oxidation,
SBP, DBP, or glucose (ps > .181).
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3.3 Is health behavior concordance associated with cardiometabolic similarity?

3.3.1 Activity.—Partners with more similar activity levels also had more similar fasting
glucose (Estimate = 0.188, SE = 0.059, p = .002; X2(1) = 36.8, p < .0001) and carbohydrate
oxidation (Estimate = 0.206, SE = 0.067, p = .002; X?(1) = 4.9, p = .027). Activity
concordance did not predict similarity in fat oxidation, SBP, or DBP (ps > .250).

3.3.2 Diet.—Partners with more concordant diets also had more similar rates of fat
oxidation (Estimate = 0.041, SE = 0.020, p =.041), though the addition of diet similarity to
the base model did not significantly improve model fit (X2(1) = 2.1, p = .147). A
nonsignificant trend linking diet concordance to similarity in carbohydrate oxidation arose in
the expected direction (Estimate = 0.036, SE = 0.021, p = .084; X2(1) = 2.9, p = .089).

3.3.3 Sleep.—Partners with more concordant sleep duration had more similar resting
DBP compared to partners who slept disparate amounts (Estimate = 0.393, SE = 0.152, p
=.010; X%(1) = 7.2, p = .007). Sleep concordance did not predict similarity in SBP, glucose,
or carbohydrate or fat oxidation (ps > .250).

3.4 Does health behavior concordance account for associations of age, closeness, and
marital behavior with cardiometabolic similarity?

3.4.1 Age.—Older age remained a significant predictor of greater glucose similarity
(Table 2 and Figure 2, Estimate = -0.063, SE = 0.023, p =.007) and DBP similarity
(Estimate = -0.071, SE = 0.025, p = .005), above and beyond the effects of activity, diet, and
sleep concordance. Further, a nonsignificant trend between older age and more similar fat
oxidation rates arose in the expected direction (Estimate = —0.036, SE = 0.021, p =.088).
Effects on carbohydrate oxidation and SBP remained nonsignificant (ps > .130).

3.4.2 Closeness.—After the addition of health behavior concordance covariates, couple
closeness no longer predicted greater carbohydrate oxidation (Table 3, Estimate = -0.195,
SE =0.126, p = .121) or DBP similarity (Estimate = -0.100, SE = 0.147, p = .496) as it had
in univariate models. However, greater closeness was associated with more similar fat
oxidation rates after adjusting for health behavior concordance (Estimate = —0.270, SE =
0.123, p =.028). Closeness remained nonsignificant in its associations with SBP similarity
(p > .250). The model predicting glucose similarity failed to converge.

3.4.3 Hostile behavior.—The association between less hostile marital behavior and
more similar carbohydrate oxidation remained significant after including the effects of
activity, diet, and sleep concordance (Table 4, Estimate = 0.014, SE = 0.0054, p = .009).
Additionally, with activity, diet, and sleep concordance as covariates in the model, less
hostility also predicted more similar fat oxidation rates between partners (Estimate = 0.012,
SE =0.0051, p =.017). The links between hostility and glucose, DBP, and SBP similarity
remained nonsignificant (ps > .250).

3.5 Ancillary analyses exploring relationship length and self-reported marital satisfaction

Longer-married couples had more similar DBP compared to couples in shorter marriages
(Supplemental Table 1, Estimate = —0.051, SE = 0.021, p = .014; X?(1) = 5.5, p = .019).
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This effect was reduced to non-significance when health behavior concordance variables
were included (p = .099). Relationship length did not predict similarity in glucose,
carbohydrate oxidation, fat oxidation, or SBP.

In univariate models, more satisfied partners had more similar SBP (Supplemental Table 2,
Estimate = —0.0096, SE = 0.0049, p = .048; X%(1) = 81.3, p <.0001), DBP (Estimate =
-0.011, SE = 0.0051, p = .033; X2(1) = 5.0, p = .025), and carbohydrate oxidation at a trend
level (Estimate = —0.0082, SE = 0.0044, p = .061; X2(1) = 3.9, p = .048). However, these
associations were reduced to non-significance when health behavior concordance variables
were included (ps > .182). In one exception, a nonsignificant trend emerged with the
inclusion of health behavior concordance variables, such that happier couples showed
greater similarity in fat oxidation (Estimate = —0.0095, SE = 0.0050, p = .058). The model
predicting glucose similarity failed to converge.

4. Discussion

Among healthy married couples, partners who felt closer, treated each other with less
hostility, and who were older showed stronger similarity in at least one of four fasting
baseline cardiometabolic measures—glucose, DBP, and carbohydrate and fat metabolism—
compared to partners who were less close, more hostile, and younger. The same was true for
health behavior concordance: partners who had more similar activity levels, sleep duration,
and diet quality also shared greater resemblance in one or more of the same four health
indices; none predicted SBP similarity. Associations with hostile behavior, closeness, and
age remained significant or emerged after accounting for concordance in self-reported
activity, sleep, and diet. Together, these findings provide novel evidence for the roles of
shared environment and mutual influences in partners’ overlapping risks for cardiometabolic
conditions.

4.1 Understanding the Roots of Spousal Health Concordance

The weight of evidence for spousal concordance in cardiometabolic diseases and their risk
factors is undeniable. One meta-analysis found significant spousal overlap across 13 risk
factors (e.g., hypertension, obesity) in data from over 100,000 couples in more than 200
samples (Di Castelnuovo et al., 2008). However, the mechanisms that drive partners’ overlap
have received much less empirical attention. Indeed, a conceptual review of the health
concordance literature found that authors primarily attributed the effects to one of three
theoretical explanations: choosing a similar mate, sharing an environment with common
resources, and directly influencing the partner’s behaviors and emotions (Meyler et al.,
2007). Most studies did not empirically evaluate their corresponding theories.

The literature implicitly assumes that parallel health risks emerge for all couples, despite that
meta-analyses have documented considerable variance in these links (e.g., Di Castelnuovo et
al., 2008). The current study leveraged this variability, moving beyond the explanation of
similar mate selection by comparing couples with varying behavioral and emotional
interdependence (Kiecolt-Glaser and Wilson, 2017). Indeed, the selection hypothesis should
apply equally to couples and, therefore, does not explain variable health overlap across
couples. Further, assortative mating does not necessarily lead to happier, closer marriages; in
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fact, newlyweds who shared more similar personality traits declined more sharply in their
relationship satisfaction across the marriage (Shiota and Levenson, 2007).

4.2 The Role of Age in Couples’ Cardiometabolic Similarity

Most prior studies that have acknowledged possible variation in couples’ shared risks tested
whether partners’ health and well-being linearly converged over time; in cross-sectional
data, they have examined whether within-couple correlations are stronger among longer-
married couples, or more rarely, among older couples (Di Castelnuovo et al., 2008; Meyler
et al., 2007). Although age and relationship length are correlated (r=.78, Table 1), less than
10% of studies that examined relationship length found that longer-married couples had
stronger health correlations than those in shorter marriages, whereas 44% of studies focusing
on age found larger correlations among older couples compared to younger counterparts (Di
Castelnuovo et al., 2008). We replicated the effects of older age on greater similarity in
glucose values (Cheraskin et al., 1968) and DBP (Di Castelnuovo et al., 2008). These
associations persisted after accounting for health behavior concordance, suggesting the
possible roles of shared emations, stressors, and other routines. Also mirroring prior results,
our ancillary analyses revealed that relationship length was a weaker predictor than age:
longer-married couples had greater DBP similarity, but including health behavior
concordance reduced this association to non-significance. Bolstering past work, the present
findings underscore the unique importance of life stage and developmental period for
shaping couples’ shared risks. Indeed, with increasing age, the social roles and
responsibilities that organize couples’ lives shift from work to retirement, from childrearing
to empty nests (Elder, 1998). Combined with shrinking networks (Carstensen, 1995), the
marital relationship may play an increasingly central role in health and well-being.

4.3 The Importance of Closeness and Marital Behavior in Relation to Health Behavior
Concordance

To our knowledge, this study is the first to show that both closeness and marital behavior
predict aspects of cardiometabolic similarity. Consistent with our theoretical framework
(Kiecolt-Glaser and Wilson, 2017), some of these associations held controlling for activity,
diet, and sleep concordance. Other associations with hostility and closeness emerged after
controlling for health behavior concordance—an example of statistical suppression
(MacKinnon et al., 2000) that may point to distinct mechanistic pathways for partners’
health overlap. Our study also provided some of the first evidence linking health behavior
concordance to dimensions of health similarity: in univariate models, couples with more
similar activity levels also had closer glucose and carbohydrate oxidation values; those
whose diets overlapped more had more similar fat oxidation; and couples who slept similar
amounts also had greater DBP similarity. As a class, the three types of health behavior
concordance explained significant variance in glucose, SBP, and DBP. However, except for a
few marginal associations, marital behavior, closeness, and self-reported marital satisfaction
were largely unrelated to health behavior concordance. Thus, health behavior concordance
cannot be said to mediate or explain links between relationship factors and cardiometabolic
similarity. This may be due to unique external influences on each partner’s health behaviors,
e.g., personal work schedules and demands, as well as separate work and home routines.
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Alternatively, our self-report measures of activity and sleep may have limited the
associations with relationship factors and cardiometabolic similarity.

The fact that some associations with hostile behavior and closeness arose adjusting for
health behavior concordance may point to the importance of other aspects of life with a
partner, e.g., shared stressors and emotional spillover. Closer partners identify more as a
single unit, spend more time together, and experience more sleep disruption on days when a
partner is in pain (Aron et al., 1992; lida et al., 2018; Martire et al., 2013a). Further, prior
work has shown that partners’ negative emotions fluctuate together, a pattern that is
magnified on days when partners are at home together (Saxbe and Repetti, 2010), when they
report the same stressful event (Berg et al., 2011b), and among couples who work through
challenges more closely as a team (Berg et al., 2011b). Insofar as a satisfying marriage
encourages partners to function as a team and to spend more time together (e.g., Reissman et
al., 1993), satisfied couples should mirror the trends seen in close spousal pairs. Indeed,
among adults with a painful musculoskeletal condition and their partners, happier wives’
emotional distress was more closely tied to their partner’s distress on days when they
perceived the spouse was suffering more than usual—reflecting greater emotional
attunement among the most satisfied couples (Monin et al., 2017). In parallel to these
emotional patterns, our findings show that stronger closeness and less negative marital
behavior also translate to stronger overlap in their cardiometabolic health, a novel result that
helps to explain couples’ shared disease risks.

Notably, hostile behavior predicted lower carbohydrate oxidation independent of health
behavior concordance—unlike closeness or self-reported marital satisfaction, whose effects
on carbohydrate oxidation, DBP, and SBP similarity were superseded by behavioral
concordance. This is consistent with a long history of studies showing that directly observed
marital behavior predicts health and physiological outcomes more strongly than self-report
measures (e.g., Kiecolt-Glaser and Newton, 2001). Indeed, behavioral observation is less
susceptible to self-presentation biases than are self-report questionnaires, and coded patterns
of hostility may fall outside of couples’ awareness (Heyman, 2001). Further, coded
observation of the two marital disagreement discussions may capture a key behavioral
mechanism—ypartners’ demonstrated ability to work together through an impasse in their
marriage without personal attacks and hostile gestures. This skill would enable more
frequent and more effective collaboration (Berg et al., 2011a), a clear path to health
convergence.

In the current study, hostile behavior was moderately correlated with couples’ self-reported
closeness (r = —0.41) and marital satisfaction (r = —0.50), which were strongly interrelated (r
= 0.81). In samples and contexts where closeness and marital satisfaction are more weakly
correlated (e.g., Martire et al., 2013a), the implications of satisfaction for shared
cardiometabolic health may be distinct from those of closeness. For example, in one prior
study, negative emotions were more contagious among unhappily married couples compared
to their satisfied counterparts (Saxbe and Repetti, 2010), perhaps because satisfied couples
more successfully shielded partners from their own bad moods or more effectively regulated
their own emotions when the other felt low. That is, when happy couples manage to practice
emotional independence, a blissful marriage may not spread negative emotions and health
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risks in the same way as when partners are emotionally enmeshed. The interplay of marital
satisfaction and closeness and their joint health consequences must be teased apart in future
studies.

Although results aligned with our hypotheses at a rate that far exceeded chance levels, some
cardiometabolic measures were more consistently explained by our predictors than others.
For instance, in contrast to DBP results, similarity in partners’ SBP was only predicted by
self-reported marital satisfaction in ancillary analyses, and this effect was reduced to non-
significance when health behavior concordance was included. This pattern parallels prior
work showing stronger white coat effects on SBP compared to DBP (Jumabay et al., 2005;
Vinyoles et al., 2008), which may have introduced greater variance in resting SBP unrelated
to couple-level factors. Likewise, in univariate models, associations with closeness, marital
quality, age, and health behavior concordance were more apparent between partners’
carbohydrate oxidation than fat oxidation. Although these two metabolic rates are inherently
related (r = —0.71), they are not perfectly coupled: carbohydrate oxidation fluctuates more
readily with nutrient availability (Wolfe, 1998), exercise (Potteiger et al., 2008), and sleep
changes (Zitting et al., 2018). Diet concordance explained significant variance in fat
oxidation similarity; only after accounting for this effect did links with closeness and hostile
behavior become apparent. Partners’ glucose similarity was explained by their age and
activity concordance, but not by closeness or marital behavior. In the general population,
fasting plasma glucose can reliably predict greater incidence of diabetes, stroke, myocardial
infarction, and earlier all-cause mortality (Lee et al., 2018); it is also highly correlated with
HbA1c, a diagnostic marker of diabetes (Kam-On Chung et al., 2017). However, fasting
glucose levels are also sensitive to recent physical activity and alcohol intake (Moebus et al.,
2011), and glucose can change as markedly before a meal as it does after eating (Dunn et al.,
2004). Such factors may have introduced excessive noise, challenging our ability to detect
all hypothesized associations.

4.4 Strengths, Limitations, and Conclusions

As the first to assess the relevance of closeness and observed marital behavior for partners’
cardiometabolic similarity, the present study had notable strengths. The couples were free
from preexisting health conditions, eliminating the role of disease-related assortative mating
and providing a preclinical window into how partners may come to share common
cardiovascular and metabolic disease risks. Whereas many prior studies assessed health
once, partners’ health in this study was assessed on two separate occasions. To build on this
work, future studies should gather accelerometer-based measures of activity and sleep, and
explore whether specific features of activity (sedentary behavior, moderate-to-vigorous
physical activity) and sleep (bedtime, wake time, efficiency) independently affect partners’
similarity; our self-report measures represent a limitation. A larger sample size would
benefit the heterogeneous-variance models; when we attempted to examine four predictors
of variance simultaneously, some of the models predicting glucose did not converge. Larger
samples would also allow researchers to test whether average levels of cardiometabolic
function moderate the effects of relationship factors and age on couples’ health similarity, or
to categorize couples by their mean levels and similarity using latent class analysis. Future
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studies should recruit more racially diverse samples; most couples in our study were of
White race.

To our knowledge, these data are the first to link aspects of the marital relationship, as well
as health behavior concordance, to partners’ shared cardiometabolic health. Indeed, findings
suggest that partners’ closeness and marital behavior may augment the overlap in their
cardiometabolic profiles, apart from the contributions of parallel health behaviors. In this
way, the results help to illuminate the mechanisms that lead to partners’ shared disease risks,
and thus provide ways to leverage the couple’s relationship to maximize the benefits of
health promation.
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Highlights

. Spouses share common risks for cardiometabolic diseases, according to prior
work.

. Nevertheless, mechanisms of disease concordance remain poorly understood.

. In our study closer, happier, older couples had greater cardiometabolic
similarity.

. Associations were independent from the effects of health behavior
concordance.
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Figure 1.
Partners’ similarity in fasting glucose values increased with age (univariate effect shown,

Estimate = —0.039, SE = 0.019, p = .034).
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Within-Couple Variance in Carbohydrate
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In univariate models, partners’ activity concordance was associated with more similar rates
of carbohydrate oxidation (Estimate = 0.206, SE = 0.067, p = .002).
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