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Abstract

Background Multiple chronic conditions may erode phys-
ical functioning, particularly in the context of complex
self-management demands and depressive symptoms.
Yet, little is known about how discordant conditions
(i.e., those with management requirements that are not
directly related and increase care complexity) among
couples are linked to functional disability.

Purpose We evaluated own and partner individual-level
discordant conditions (i.e., discordant conditions within
individuals) and couple-level discordant conditions (i.e.,
discordant conditions between spouses), and their links
to levels of and change in functional disability.

Methods The U.S. sample included 3,991 couples
drawn from nine waves (1998-2014) of the Health and
Retirement Study. Dyadic growth curve models deter-
mined how individual-level and couple-level discordant
conditions were linked to functional disability over time,
and whether depressive symptoms moderated these links.
Models controlled for age, minority status, education,
each partner’s baseline depressive symptoms, and each
partner’s number of chronic conditions across waves.
Results Wives and husbands had higher initial dis-
ability when they had their own discordant conditions
and when there were couple-level discordant conditions.
Husbands also reported higher initial disability when
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wives had discordant conditions. Wives had a slower
rate of increase in disability when there were couple-level
discordant conditions. Depressive symptoms moderated
links between disability and discordant conditions at the
individual and couple levels.

Conclusions Discordant chronic conditions within
couples have enduring links to disability that partly vary
by gender and depressive symptoms. These findings gen-
erate valuable information for interventions to main-
tain the well-being of couples managing complex health
challenges.

Keywords Chronic illness * Spouses ¢ Disability ¢
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Introduction

Multimorbidity, or having at least two chronic condi-
tions, affects almost half (42%) of adults in the USA
[1]. Multimorbidity is linked to higher rates of hospital-
ization, disability, and mortality [2, 3]. Multiple chronic
conditions may be especially challenging to manage
when they involve discordant treatment goals (e.g., re-
ducing pain vs. lowering blood pressure) which are not
directly related and heighten care complexity [4-7].
Multimorbidity also contributes to depressive symptoms
that further magnify risk of poor functional health [8-
11]. Functional disability (i.e., difficulty with activities of
daily living) is a key health indicator because it erodes
independence and limits one’s ability to participate in
everyday tasks related to home, work, and/or leisure do-
mains that are central to well-being [12]. Interventions
targeting depression among people with multimorbidity
may improve their physical function [13, 14]. Hence, it is
imperative to consider the role of depressive symptoms
in shaping long-term links between multimorbidity and
functional disability.
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There is increasing recognition that spouses influ-
ence one another’s mental and physical health [15-18].
Nonetheless, little is known about the implications of
multimorbidity patterns within couples for functional
disability. We evaluated how chronic conditions with dis-
cordant self-management requirements at the individual
level (i.e., within individuals) and at the couple level (i.e.,
between spouses) are associated with disability over a
16 year period, and whether these links are moderated
by depressive symptoms.

The concordant—discordant model of comorbidities
proposes that multimorbidity is more difficult to manage
in the context of conditions that have treatment goals
and self-management requirements that are discordant,
or not directly related [7]. Concordant conditions rep-
resent parts of the same pathophysiological risk profile
and share treatment goals that are likely to be the focus
of an overall disease management plan. When a person
has diabetes and hypertension, for instance, cardiovas-
cular risk reduction activities (e.g., monitoring blood
pressure and cholesterol levels) are a major aspect of
managing these conditions that can be treated synergis-
tically. Although diabetes requires a number of other
self-management activities (e.g., blood glucose moni-
toring and insulin injections), cardiovascular risk reduc-
tion is a crucial component of disease management for
both diabetes and hypertension. By contrast, discordant
conditions (e.g., diabetes and arthritis) are not dir-
ectly related in their pathogenesis or self-management.
Consequently, a wider range of strategies is needed for
discordant conditions that competes with limited re-
sources and complicates decisions about prioritizing
self-management tasks, possibly amplifying the risk of
adverse outcomes [4, 7]. A person with diabetes and arth-
ritis, for example, may manage pain and joint stiffness
which does not directly support diabetes management
and may take time and energy from effectively carrying
out diabetes-related management activities. Consistent
with the concordant-discordant model, among chronic
kidney disease patients, discordant conditions have been
linked to increased rates of emergency department visits,
hospitalization, and death [5]. Likewise, the number of
conditions discordant with cardiovascular risk has been
associated with poorer lipid management [6].

Comorbid depressive symptoms may exacerbate
the long-term link between discordant conditions and
disability for several reasons. People who have both
multimorbidity and elevated depressive symptoms lack
motivation and energy, and thus, are less likely to ini-
tiate and sustain illness management activities that
maintain physical function [19-22]. Depressive symp-
toms might also either take clinical priority that detracts
from the self-management of chronic health prob-
lems or be undertreated because of complex medical
issues that dominate treatment plans [7]. Moreover, the

management of chronic medical illness and comorbid
depressive symptoms is not typically integrated, and so
individuals often have difficulty enacting self-care goals
(e.g., increasing physical activity) that are broadly bene-
ficial [20]. Over time, the complex self-management
challenges faced by individuals with both discordant
conditions and higher depressive symptoms may con-
tribute to worse trajectories of functional disability.

Wives’ and husbands’ discordant conditions may have
implications for their own and their partners’ functional
disability, especially in the presence of depressive symp-
toms. Medical morbidity, depressive symptoms, and
functional limitations are interrelated and show cross-
partner associations over time among older couples
[15-18]. Considering this spousal interdependence, one
spouse’s discordant conditions might disrupt the self-
care of each partner, making them both more vulnerable
to functional decline. Couple-level discordance in which
one or more discordant conditions are present between
spouses might also complicate self-care routines in the
marriage, potentially accelerating disability among both
partners. As one example, a wife with diabetes may need
to follow a low-sugar diet that is not required for her hus-
band with lung disease. This may result in dietary changes
within the couple that her husband might not support,
which in turn complicates her diabetes self-management.
Wives and husbands with higher depressive symptoms
may be most susceptible to functional decline when there
are individual-level and/or couple-level discordant con-
ditions within the marriage because they have fewer in-
ternal resources to buffer these effects.

Wives may be most at risk of increased disability in
the presence of their own and their partners’ discordant
conditions and couple-level discordant conditions, par-
ticularly when they have higher depressive symptoms.
Relative to husbands, wives receive less family support
in managing their own medical conditions and depres-
sive symptoms, are less likely to care for themselves when
ill, and report more family-related barriers to self-care
[23-25]. Furthermore, compared with husbands, wives
provide more caregiving and emotional support in re-
sponse to their partners’ health problems [24, 26] that
may diminish their own well-being and functioning.
Accordingly, wives may have higher initial disability and
develop incident disability at a faster rate than husbands
when there are discordant conditions within the couple,
and these links may be intensified when wives report
greater depressive symptoms.

Research using a subsample of the data analyzed in
the present manuscript showed that individual-level
discordant conditions were linked to higher depres-
sive symptoms among both wives and husbands, and
these links became stronger across an 8 year period
[27]. Beyond these associations, couple-level discordant
conditions were also associated with higher depressive
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symptoms among husbands. Therefore, it is important
to consider whether individual-level and couple-level
discordant conditions are more strongly linked to func-
tional disability over time in the presence of higher levels
of depressive symptoms that may amplify health risks.

This study evaluated how individual-level and couple-
level discordant conditions are linked to initial levels
of and change in functional disability over a 16 year
period. We also considered the moderating role of de-
pressive symptoms. We hypothesized that wives and hus-
bands would report higher baseline disability and greater
increases in disability when they or their partners had
discordant conditions and when there were discordant
conditions between spouses. We predicted that these links
would be exacerbated for wives and husbands when their
own baseline depressive symptoms were high. Finally, we
predicted that the aforementioned associations would be
stronger for wives than husbands.

Methods
Sample and Procedures

This study included a U.S. sample of 3,991 hetero-
sexual married or cohabiting couples from nine waves
(1998-2014) of the nationally representative Health and
Retirement Study (HRS). The HRS has collected data
biennially since 1992 with a response rate of over 80% at
each wave. Participants are provided with a written study
information document prior to each interview. At the be-
ginning of each interview, participants are read a confi-
dentiality statement and give oral consent by agreeing to
be interviewed. In line with the University of Michigan’s
policies, internal review board approval was not required

for this paper because we used publicly available sec-
ondary data with no individual identifiers.

In 1998, phone interviews were conducted with 21,384
participants, of whom 13,820 (65%) were married and
551 (3%) had a cohabiting partner. Of these, 13,854
(96%) had partners who also completed an interview
in 1998. Thirty individuals in same-sex couples were
removed from analyses. A total of 10,042 participants
from unique households were married to or cohabiting
with the same partner (hereafter referenced as spouse) in
1998 and participated in at least three consecutive waves
with this spouse beginning in 1998 through up to 2014.

Of the 10,042 participants, 2,060 were removed due
to missing data, resulting in an analytic sample of 3,991
wives and husbands (see Table 1 for baseline character-
istics and scores on study variables) with complete data
at baseline and for at least three consecutive waves (i.e.,
1998, 2002, and 2004). On average, couples participated
in seven waves (SD = 2.2; range = 3-9). We included data
from all waves in which both partners had complete data
in order to assess the couple as the unit of analysis [28].
Most participants (97%) were married at baseline and
were aged 50 or older (90.9% of wives and 98.5% of hus-
bands). The age range for wives was 25 to 94 years and
the age range for husbands was 25 to 96 years. Although
a small percentage (5.3%) of participants were under
50 at baseline, almost one in five (18.0%) of U.S. adults
aged 18-44 have two or more chronic conditions [1] and
disability affects a substantial portion of younger adults
(e.g., 16.0% aged 18-34 and 19.0% aged 35-44 among
non-Hispanic Whites, and 17.3% aged 18-34 and 25.7%
aged 35-44 among Blacks) [29].

We tested whether the participants in this study were
different from the 2,675 married or partnered individ-
uals who had complete data at baseline but not for at

Table 1. Baseline characteristics and scores on study variables for wives and husbands
Variable Wives Husbands

M SD M SD
Age 61.1%* 9.3 64.5 8.8
Education in years 12.6* 2.8 12.7 33
Number of chronic health conditions 1.3%* 1.1 14 1.2
Depressive symptoms 1.3%%* 1.8 1.0 1.5
Functional disability 0.3* 1.0 0.2 0.9

% %

Minority status 11.0 11.3
Individual-level discordant conditions 34.4 35.7
Couple-level discordant conditions 51.5 51.5

Note. N = 3,991 couples.
*Significant gender difference at p < .05.
**Significant gender difference at p < .001.
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least three consecutive study waves. Wives and husbands
who were younger (wives: b = —0.04, p < .001; hus-
bands: b = —0.04, p < .001), non-Hispanic White (wives:
b=-0.25, p=.012; husbands: » = —0.26, p = .008), had a
spouse with fewer chronic conditions (wives: b = —0.25,
p < .001; husbands: » = —0.11, p = .019), had fewer de-
pressive symptoms (wives: b = —0.06, p = .001; husbands:
b = =0.10, p < .001), had a spouse with fewer depres-
sive symptoms (wives: b = —0.13, p < .001; husbands:
b = —0.08, p < .001), had couple-level discordant con-
ditions (wives: b = 0.13, p = .004; husbands: » = 0.12,
p = .008), and had less disability (wives: b = —0.10,
p = .001; husbands: b = —0.14, p < .001) were signifi-
cantly more likely to be included in this study. For wives
only, those who were more educated (b = 0.03, p = .007)
and had a spouse with discordant conditions (b = 0.11,
p = .038) were significantly more likely to be included
in this study. For husbands only, those who had fewer
chronic conditions (b = —0.21, p < .001) and had dis-
cordant conditions (b = 0.12, p = .023) were significantly
more likely to be included in this study.

Measures

Functional disability

Participants reported whether they had difficulty
(1 = yes, 0 = no) with six activities of daily living (ADL;
walking across the room, dressing, bathing, eating, get-
ting in and out of bed, and using the toilet) and five in-
strumental activities of daily living (IADL; preparing
meals, shopping for groceries, making phone calls,
taking medications, and handling money) that have good
reliability and construct validity [30]. Summed scores for
total ADL/IADL disability were created at each wave.
Compared with using ADL as a measure of disability, an
ADL/TADL scale has better content validity and greater
sensitivity by age [31].

Time

Time (year centered at baseline in 1998) was considered
as a predictor to examine rate of change in disability
across the 16 year period.

Individual-level and couple-level discordant chronic
conditions

At each wave, participants reported whether they had
been diagnosed by a physician with seven major chronic
health conditions: arthritis, cancer, diabetes, heart dis-
ease, hypertension, lung disease, and stroke. These
chronic conditions were selected to be regularly assessed
in the HRS on the basis of their prevalence and strong as-
sociations with disability and mortality [32]. Individual-
level discordant conditions occurred when individuals

had one or more conditions with discordant manage-
ment requirements (1 = yes, —1 = no) based on previous
literature [6-8, 33]. Couple-level discordant conditions
occurred when participants reported having one or more
conditions that are discordant from one or more of
their spouses’ conditions (1 = yes, —1 = no). Diabetes,
heart disease, hypertension, and stroke are all considered
to be concordant with one another because they share
the self-management goal of cardiovascular risk reduc-
tion, and the remaining combinations of conditions
are considered to be discordant. There were a total of
15 possible pairs of discordant chronic conditions (see
Table 2). We considered both own and partner individual-
level discordant conditions and couple-level discordant
conditions at baseline.

Depressive symptoms

Depressive symptoms were assessed at baseline using
the 8-item version of the Center for Epidemiologic
Studies Depression Scale (CES-D; 34). This widely used
measure has been found to have good reliability and
validity among middle-aged and older adults [34, 35].
Participants reported whether they had experienced the
following symptoms much of the time in the past week:
felt everything was an effort, had restless sleep, could not
get going, felt depressed, felt lonely, felt sad, was happy,
and enjoyed life. Ratings for the two positive items were
reverse coded. Items were summed (wives o = 0.75; hus-
bands o« = 0.71).

Covariates

Covariates included baseline sociodemographic charac-
teristics: age, minority status (1 = racial/ethnic minority,
—1 = non-Hispanic White), and education in years.
Models also controlled for own and partner baseline
depressive symptoms and own and partner number of
chronic health conditions at each wave.

Statistical Analysis

We estimated dyadic growth curve models using
GENLIN in SPSS version 24 [28]. Multilevel models
included the recommended two levels for longitudinal
dyadic data, with the lower level representing variability
due to within-person repeated measures for wives and
husbands and the upper level representing between-
couple variability. Models estimated robust standard
errors and allowed correlated errors among individuals
and between spouses in a given wave using an unstruc-
tured correlation matrix. We used a negative binomial
distribution with log as the link function to adjust for low
overall disability. This approach is commonly used when
modeling count data outcomes which are overdispersed,
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Table 2. Individual-level and couple-level discordant conditions among wives and husbands at baseline

Pairs of discordant conditions Wife Husband Couple

% % %

Arthritis—Cancer 5.7 5.1 9.5
Arthritis—Diabetes 5.7%* 7.5 12.0
Arthritis—Heart disease 8.8*H* 12.9 18.2
Arthritis-Hypertension 24.1* 22.1 37.6
Arthritis-Lung disease 4.9 4.1 7.1
Arthritis-Stroke 1.8 2.2 4.0
Cancer—Diabetes 1.2 1.6 2.2
Cancer—Heart disease 1.7%* 2.8 39
Cancer—Hypertension 4.5 4.3 8.6
Cancer-Lung disease 0.8 0.6 1.3
Cancer—Stroke 0.3 0.6 0.8
Lung disease—Diabetes 1.0 0.7 1.8
Lung disease—Heart disease 1.9 2.2 2.8
Lung disease-Hypertension 3.6% 2.7 5.9
Lung disease—Stroke 0.4 0.2 0.6

Note. Fifteen possible pairs of discordant conditions within individuals and between spouses are presented. Individuals and couples with
one or more pairs of discordant conditions were categorized as having discordant conditions. N = 3,991 couples.

*Significant gender difference at p < .05.
**Significant gender difference at p < .01.
***Significant gender difference at p < .001.

meaning that the variance (e.g., wave 1 = 0.91; wave
9 = 3.57) is greater than the mean (e.g., wave 1 = 0.27,
wave 9 = 0.74).

In this study, actor effects represent how wives” and
husbands’ own discordant conditions are linked to their
own disability, whereas partner effects represent how
their partners’ discordant conditions are linked to their
own disability. We also considered how couple-level dis-
cordant conditions are linked to disability as a couple-
level effect. We controlled for age, minority status,
education, own and partner baseline depressive symp-
toms, and both partners’ number of chronic conditions
at each wave. Figure 1 shows a simplified conceptual
model for this study.

Model 1 focused on individual-level discordant con-
ditions as predictors and Model 2 added couple-level
discordant conditions as a predictor. The first step
determined how baseline individual-level discordant
conditions (Model 1) and couple-level discordant con-
ditions (Model 2) are linked to initial disability. The
second step examined how baseline individual-level
discordant conditions (Model 1) and couple-level dis-
cordant conditions (Model 2) are linked to change in
disability over time. Interaction terms (time X actor
discordant conditions and time X partner discordant
conditions in Model 1; time X couple discordant con-
ditions was added in Model 2) tested whether baseline

discordant conditions are linked to rates of change in
disability.

The third step tested the moderating effects of wives’
and husbands’ baseline depressive symptoms on links
between discordant conditions and initial disability. We
entered interaction terms (actor discordant conditions
X actor depressive symptoms and partner discordant
conditions X actor depressive symptoms in Model 1;
couple discordant conditions X actor depressive symp-
toms was added in Model 2) to test whether own depres-
sive symptoms moderated how own and partner baseline
discordant conditions (Model 1) and couple-level dis-
cordant conditions (Model 2) are linked to wives’ and
husbands’ initial disability. In the fourth step, three-way
interactions (time X actor discordant conditions X actor
depressive symptoms; time X partner discordant condi-
tions X actor depressive symptoms in Model 1; time X
couple discordant conditions X actor depressive symp-
toms was added in Model 2) tested whether own depres-
sive symptoms moderated how own and partner baseline
discordant conditions (Model 1) and couple-level dis-
cordant conditions (Model 2) are linked to wives’ and
husbands’ rate of change in disability. We included two-
way interaction terms (time X actor depressive symp-
toms and time X partner depressive symptoms in Models
1 and 2) to account for the effects of own and partner
depressive symptoms over time.
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Fig. 1. Conceptual model showing how wives’ and husbands’ discordant chronic conditions and couple-level discordant chronic condi-
tions are associated with functional disability over time. The moderating role of depressive symptoms was tested on actor effects (path a),
partner effects (path b), and couple-level effects (path ¢) among wives and husbands.

We used a distinguishing variable to estimate separate
intercepts and slopes for wives and husbands (1 = wife,
—1 = husband). Continuous baseline covariates were
grand mean centered and continuous time-varying
covariates were person-level mean centered. We explored
the nature of significant interactions by testing the stat-
istical significance of links between discordant condi-
tions and disability at the individual and couple levels
when baseline depressive symptoms were low (score of
0) versus high (score of 3, one standard deviation above
the mean). For significant three-way interactions, we
estimated the model with a four-category variable rep-
resenting each of four groups including low depressive
symptoms (range = 0-2) and high depressive symptoms
(range = 3-8) to compare the slopes [1]: no discordant
conditions + low depressive symptoms [2]; no discordant
conditions + high depressive symptoms [3]; discordant
conditions + low depressive symptoms [4]; discordant
conditions + high depressive symptoms.

Results

Baseline characteristics and scores on study variables
are shown in Table 1. Paired ¢ tests and McNemar tests
were performed to examine baseline gender differences.
Compared with husbands, wives were significantly

younger, had less education, reported fewer chronic con-
ditions, had greater depressive symptoms, and reported
more disability.

Table 2 displays the baseline frequency of 15 possible
combinations of discordant conditions. Arthritis and
hypertension were the most common discordant con-
ditions for wives and husbands. Relative to husbands,
wives were significantly less likely to have arthritis and
diabetes, arthritis and heart disease, or cancer and heart
disease but were significantly more likely to have arthritis
and hypertension or lung disease and hypertension.

Tables 3 and 4 present the dyadic growth curve
model parameters for Models 1 and 2, respectively.
Unstandardized coefficients, standard errors, incidence rate
ratios (IRR), and confidence intervals (CI) are presented.

Associations Between Individual-Level Discordant
Conditions and Functional Disability

Wives’ functional disability

Table 3 (Model 1) shows that wives reported significantly
higher initial disability when they had discordant condi-
tions at baseline (b = 0.36, IRR =1.43, p <.001, 95% CI
[1.38, 1.49]). Husbands’ baseline discordant conditions
were not significantly associated with wives’ initial level
of disability.
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Wives’ depressive symptoms moderated the link be-
tween wives’ discordant conditions at baseline and their
own rate of change in disability (b = 0.01, IRR = 1.01,
p < .001, 95% CI [1.01, 1.02]). Figure 2 shows that sig-
nificant increases in disability were found for wives with
discordant conditions and high depressive symptoms
(h=0.11,IRR = 1.11, p <.001, 95% CI [1.09, 1.14]), wives
with discordant conditions and low depressive symptoms
(h=0.15,IRR =1.17, p <.001, 95% CI [1.14, 1.20]), wives
without discordant conditions and with high depressive
symptoms (b = 0.09, IRR = 1.10, p <.001, 95% CI [1.07,
1.13]), and wives without discordant conditions and with
low depressive symptoms (b = 0.21, IRR = 1.23, p < .001,
95% CI [1.20, 1.26]). A comparison of the four slopes dem-
onstrated that wives with discordant conditions and high
depressive symptoms showed the highest level of disability
but a slower rate of increase than wives without discordant
conditions who had low depressive symptoms (b = —0.11,
IRR = 0.90, p < .001, 95% CI [0.86, 0.93]) and wives
with discordant conditions and low depressive symptoms
(b = —0.07, IRR = 0.93, p < .001, 95% CI [0.90, 0.97)).
Husbands’ baseline discordant conditions were not signifi-
cantly associated with wives’ rate of change in disability.

Husbands’ functional disability

Table 3 (Model 1) shows that husbands reported significantly
higher initial disability when they had discordant conditions
at baseline (b = 0.28, IRR = 1.33, p < .001, 95% CI [1.28,
1.38]) and when wives had discordant conditions at baseline
(b=10.06, IRR = 1.06, p =.003, 95% CI[1.02, 1.10]).
Husbands’ baseline depressive symptoms moderated
the association between their own discordant conditions
at baseline and rate of change in disability (b = 0.01,

1.8
1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

Wife Functional Disability

IRR =1.01, p = .043, 95% CI [1.00, 1.01]). As displayed
in Fig. 3, significant increases in disability were found for
husbands with discordant conditions and high depres-
sive symptoms (b = 0.12, IRR = 1.13, p < .001, 95% CI
[1.10, 1.15]), husbands with discordant conditions and
low depressive symptoms (b = 0.18, IRR =1.20, p <.001,
95% CI [1.17, 1.22]), husbands without discordant con-
ditions and with high depressive symptoms (b = (.08,
IRR = 1.08, p < .001, 95% CI [1.05, 1.11]), and hus-
bands without discordant conditions and with low de-
pressive symptoms (b = 0.18, IRR = 1.19, p < .001, 95%
CI [1.16, 1.23]). A comparison of the slopes revealed
that husbands with discordant conditions and high de-
pressive symptoms showed the highest level of disability
but a slower rate of increase than husbands without dis-
cordant conditions who had low depressive symptoms
(b = —-0.06, IRR = 0.94, p = .005, 95% CI [0.90, 0.98])
and husbands with discordant conditions and low de-
pressive symptoms (b = —0.06, IRR =0.95, p =.009, 95%
CI [0.91, 0.99]). Husbands with discordant conditions
and high depressive symptoms showed a faster rate of
increase in disability than husbands without discordant
conditions who reported high depressive symptoms
(b = 0.10, IRR = 1.10, p = .001, 95% CI [1.04, 1.16]).
Wives’ baseline discordant conditions were not signifi-
cantly linked to husbands’ rate of change in disability.

Associations Between Couple-Level Discordant
Conditions and Functional Disability

Wives’ functional disability

Table 4 (Model 2) shows that the interaction be-
tween time and couple-level discordant conditions was

= = Wife Not Discordant, Low
Depressive Symptoms

—— Wife Not Discordant, High
Depressive Symptoms

- = Wife Discordant, Low
Depressive Symptoms

—— Wife Discordant, High
Depressive Symptoms

1998 2000 2002 2004 2006 2008 2010 2012 2014

Time

Fig. 2. Significant moderating effect of wives’ depressive symptoms on the link between their own discordant conditions at baseline and
rate of change in disability. Incidence rate ratios (IRR) show wives’ rate of change in disability over time. ***p < .001.
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significant. When there were couple-level discordant con-
ditions at baseline, wives had a significantly slower rate
of increase in disability (b = —0.02, IRR = 0.98, p = .040,
95% CI0.96, 1.00]). As depicted in Fig. 4, wives showed
significant linear increases in disability but the rate of
increase was higher when couple-level discordant condi-
tions were absent (b = 0.16, IRR= 1.18, p < .001, 95%
CI [1.14, 1.21]) than when they were present (b = 0.13,
IRR =1.13, p <.001, 95% CI [1.11, 1.16]).

Wives’ baseline depressive symptoms moderated how
couple-level discordant conditions were linked to their
own initial disability (b = —0.03, IRR = 0.97, p = .007,

1.8
1.6
1.4
1.2

1
0.8
0.6
04

Husband Functional Disability

0.2

95% CI110.95, 0.99]). Figure 5 shows that wives reported
significantly higher initial disability when there were
couple-level discordant conditions, but this link was
stronger when wives’ depressive symptoms were low
(b=0.24,IRR =1.27, p <.001, 95% CI [1.18, 1.37]) than
when they were high (b =0.16, IRR = 1.17, p < .001, 95%
CI[1.08, 1.26]).

Husbands’ functional disability

Table 4 (Model 2) shows that husbands reported sig-
nificantly higher initial disability when there were

= = Husband Not Discordant, Low
Depressive Symptoms

—— Husband Not Discordant, High
Depressive Symptoms

- = Husband Discordant, Low
Depressive Symptoms

Husband Discordant, High
Depressive Symptoms

1998 2000 2002 2004 2006 2008 2010 2012 2014

Time

Fig. 3. Significant moderating effect of husbands’ depressive symptoms on the link between their own discordant conditions at baseline
and rate of change in disability. Incidence rate ratios (IRR) show husbands’ rate of change in disability over time. ***p < .001.

1.8
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Wife Functional Disability

e
= = Couple Not Discordant

Couple Discordant

1998 2000 2002 2004 2006 2008 2010 2012 2014

Time

Fig. 4. Significant interaction of couple-level discordant conditions at baseline and wives’ rate of change in disability. Incidence rate
ratios (IRR) show wives’ rate of change in disability over time. ***p < .001.
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0.4 -

0.2 —

Wife Functional Disability

Couple
Not Discordant

- = Wife Low

ok Depressive
/ Symptoms
— Wife High

Depressive
%%k K
- Symptoms
Couple
Discordant

Couple Discordant Conditions

Fig. 5. Significant moderating effect of wives’ depressive symptoms on the link between couple-level discordant conditions at baseline
and their own initial disability. Incidence rate ratios (IRR) show wives’ initial level of disability. ***p < .001.

couple-level discordant conditions (b =0.13, IRR = 1.13,
p < .001, 95% CI [1.08, 1.19]). Couple-level discordant
conditions were not significantly associated with hus-
bands’ rate of change in disability. Husbands’ depressive
symptoms did not moderate these associations.

Post Hoc Tests

We tested the dyadic growth curve models by adding
four interaction terms (actor discordant conditions X
partner depressive symptoms, time X actor discordant
conditions X partner depressive symptoms, partner dis-
cordant conditions X partner depressive symptoms,
and time X partner discordant conditions X partner
depressive symptoms) in Model 1 and two interaction
terms (couple discordant conditions X partner depres-
sive symptoms and time X couple discordant conditions
X partner depressive symptoms) in Model 2 to evaluate
whether partner depressive symptoms moderated how
own and partner discordant conditions and couple-level
discordant conditions were linked to disability.

Partner depressive symptoms moderated the asso-
ciation between wives’ own discordant conditions and
their initial disability (b = 0.03, IRR = 1.04, p = .002,
95% CI[1.01, 1.06]). As shown in Supplementary Fig. 1,
wives had significantly higher levels of disability when
they had discordant conditions; however, this associ-
ation was intensified when husbands’ depressive symp-
toms were high (b = 0.47, IRR = 1.60, p < .001. 95% CI

[1.53, 1.68]) rather than low (b = 0.37, IRR = 1.45, p <
.001, 95% CI [1.38, 1.52]).

Partner depressive symptoms also moderated the as-
sociation between partner discordant conditions and
the rate of change in husbands’ disability (b = 0.01,
IRR = 1.01, p = .049, 95% CI [1.00, 1.01]). Significant
increases in husbands’ disability were found when wives
had discordant conditions and high depressive symptoms
(b =0.14, IRR = 1.15, p < .001, 95% CI [1.12, 1.18]),
wives had discordant conditions and low depressive
symptoms (b =0.14, IRR = 1.15, p <.001, 95% CI [1.12,
1.18]), wives without discordant conditions had high de-
pressive symptoms (b = 0.12, IRR = 1.13, p < .001, 95%
CI[1.10, 1.16]), and wives without discordant conditions
had low depressive symptoms (b = 0.16, IRR = 1.18, p <
.001, 95% CI [1.15, 1.21]). As shown in Supplementary
Fig. 2, husbands had the highest initial level of disability
which increased over time when wives had discordant
conditions and high depressive symptoms, but the rate of
increase did not differ significantly relative to the other
three slopes.

Finally, we estimated the main models including 192
additional couples in which both partners had complete
data at baseline (1998) and in at least two subsequent
waves through 2014 that were not consecutive. Relative to
the 3,991 couples in the main analysis, the 192 additional
couples in this post hoc analysis included participants
who were younger (wives: b = —0.04, p < .001, husbands:
b=-0.04, p <.001), were more likely to be a racial/ethnic
minority (wives: b = 0.37, p <.001, husbands: » = 0.39, p
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<.001), and had lower education (wives only: b = —0.07,
p = .002). These participants did not differ in their base-
line reports of own and partner depressive symptoms,
own and partner number of chronic health conditions,
own and partner individual-level discordant conditions,
or couple-level discordant conditions. The same pattern
of findings emerged with two exceptions. First, the as-
sociation between couple-level discordant conditions at
baseline and a slower rate of increase in functional dis-
ability over time among wives became marginally signifi-
cant (b = —0.02, IRR = 0.98, p = .054, 95% CI: [0.97,
1.00]). Second, the interaction between partner discord-
ance and actor depressive symptoms for husbands be-
came significant (b = 0.02, IRR =1.02, p =.047, 95% CI:
[1.00, 1.04]). Husbands reported higher initial disability
when wives had discordant conditions and husbands’
depressive symptoms were high (b = 0.09, IRR = 1.09,
p = .011, 95% CI: [1.02, 1.17]) but not low (b = 0.04,
IRR = 1.04, p = .276, 95% CI: [0.97, 1.12]).

Discussion

This study adds to the growing literature on health-
related spousal interdependence by demonstrating that
discordant chronic conditions are linked to functional
disability within couples over time in ways that partly de-
pend on gender and depressive symptoms. The findings
were observed over and above sociodemographic factors
and health characteristics such as both spouses’ number
of chronic conditions, revealing robust associations.
Roughly two-thirds of chronically ill older adults are mar-
ried, and most have spouses with their own chronic con-
ditions [36]. As such, it is critical to gain a more nuanced
understanding of complex care and self-management
needs within couples and their enduring implications for
functional health.

Consistent with our hypothesis, wives and husbands
reported higher initial disability when they had their own
discordant conditions. These findings are in line with the
concordant-discordant model and research showing that
multiple chronic conditions are associated with adverse
health outcomes when they have competing self-manage-
ment goals that increase care complexity [4-7]. Extending
this framework, wives and husbands also reported higher
initial levels of disability when there were discordant con-
ditions between spouses. In addition, husbands reported
higher initial disability when wives had discordant condi-
tions. Although we predicted that this association would
be stronger for wives, partner discordant conditions may
be linked to greater disability among husbands because
they tend to be more dependent on their wives’ health-
related support than vice versa [37, 38]. Indeed, men usu-
ally name a spouse or partner as their primary source
of support, whereas women more often name people

outside the marriage such as female friends and relatives
[26]. When a wife has her own discordant conditions that
require more complex self-management, she may be less
able to effectively guide her husband’s self-care behaviors
to protect his functional health.

Over time, wives showed a slower rate of increase in
disability in the presence of couple-level discordant con-
ditions, regardless of their depressive symptoms. One
potential explanation for this somewhat counterintuitive
finding is that wives with one or more discordant con-
ditions from their husbands may sustain shared en-
gagement in self-care behaviors recommended for their
husbands’ health problems that aid in preserving their
own functional health. For instance, a wife with arthritis
who has a husband with heart disease might join her hus-
band in various cardiovascular risk reduction activities
to manage his health (e.g., following a low-salt diet and
a regular exercise program) that mitigate her own trajec-
tory of functional decline. Relatedly, when there are dis-
cordant conditions between spouses, wives may be more
likely to use dyadic coping strategies (e.g., managing each
partner’s conditions as a team) that ultimately help us to
maintain wives’ functional health. Supporting this pos-
sibility, research indicates that dyadic coping strategies
are linked to better well-being among couples managing
chronic illness, and that women may use these strategies
more frequently than men [39].

Wives had higher levels of initial disability when there
were couple-level discordant conditions at baseline, but
this link was weaker when wives reported high depres-
sive symptoms. This finding is counter to our hypothesis
that depressive symptoms would exacerbate the link be-
tween couple-level discordant conditions and disability.
Considering the higher levels of disability among wives
with high depressive symptoms, it is plausible that the
strong link between depressive symptoms and disability
may have minimized the association between couple-
level discordant conditions and disability.

Post hoc tests showed that the association between
wives’ discordant conditions and initial disability was
stronger when husbands reported high depressive symp-
toms. Prior research suggests that wives provide more
emotional support to husbands when husbands experi-
ence depression than vice versa [25]. When husbands
have greater depressive symptoms, wives might prioritize
their husbands’ well-being to the neglect of their own
illness self-management. This may ultimately contribute
to higher levels of disability among wives who must also
manage their own complex care needs.

Unexpectedly, wives and husbands with discordant
conditions and high depressive symptoms had a slower
rate of increase in disability than their counterparts who
reported low depressive symptoms with and without dis-
cordant conditions. Wives and husbands with discordant
conditions and high depressive symptoms have higher
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initial disability, which may result in a relatively lower
capacity for increased disability. Alternatively, comorbid
depressive symptoms are linked to higher healthcare util-
ization among older patients with chronic illness and
multimorbidity [40, 41]. Thus, another tentative explan-
ation is that wives and husbands with discordant condi-
tions and elevated depressive symptoms may receive more
frequent healthcare that attenuates incident disability. By
contrast, husbands with discordant conditions and high
depressive symptoms showed a faster rate of increase in
disability than husbands without discordant conditions
who reported high depressive symptoms. Discordant con-
ditions might therefore play a substantial role in the de-
velopment of incident disability among husbands with
high levels of depressive symptoms. This may in part be
due to poorer health-related self-management (e.g., a lower
likelihood of avoiding high-fat foods, limiting salt intake,
having health screening checks, and seeking advice from
medical providers) among men than women [42, 43], which
could be amplified in the context of complex care needs.
We acknowledge seven limitations. First, chronic con-
ditions were self-reported using a restricted range, pos-
sibly underestimating the prevalence of individual-level
and couple-level discordant conditions. Second, there
was a low prevalence of discordant conditions, depres-
sive symptoms, and functional disability, and so the find-
ings may not generalize to couples with higher rates of
discordant conditions, clinical depression, and/or severe
disability. Third, couples in this study were married or
cohabiting and heterosexual, limiting generalizability to
couples who separate/divorce, noncohabiting partners,
and same-sex couples. Fourth, most couples were non-
Hispanic white, and so the findings may not generalize
to more ethnically diverse couples. Fifth, relative to par-
ticipants in this study, married or cohabiting participants
who were excluded because of missing data differed in
their sociodemographic and health characteristics, which
may present bias. For example, excluded participants
were older, were more likely to be racial/ethnic minor-
ities, had fewer depressive symptoms, had a spouse with
fewer depressive symptoms, and had greater disability.
As a consequence, the findings might not apply to in-
dividuals and couples with these characteristics. Sixth,
the magnitude of the effects was relatively small; yet even
small effects may have a significant clinical and public
health impact [44]. Last, the findings on individual-level
discordant conditions may not generalize to individuals
who do not have a partner. The presence of a partner in
middle and later life is another potential source of bias
in that those who are married and have stable marriages
are more likely to be non-Hispanic white than a racial/
ethnic minority [45]. Nevertheless, this study lays the
groundwork for subsequent research to generate a more
complete understanding of when and how discordant

conditions are associated with disability among individ-
uals and couples.

Future research should consider mechanisms that may
account for the current findings. Elucidating short-term pro-
cesses that explain how own and partner discordant condi-
tions and couple-level discordant conditions are linked to
disability among individuals with varying degrees of depres-
sive symptoms would be particularly informative. Such path-
ways may involve modifiable factors (e.g., physical activity)
that can be targeted during interventions to maintain both
partners’ health and functioning. Pinpointing unique cir-
cumstances under which couples are more or less resilient to
discordant conditions along with effective coping resources
(e.g., self-efficacy) are key directions for future work.

Another important area for future research is to ex-
plore the concept of discordant conditions from the per-
spective of individuals and partners in their daily lives.
Identifying aspects of discordance in day-to-day illness
management at individual and couple levels that have the
greatest impact on self-care would advance knowledge
of how and why discordant conditions are associated
with disability. Qualitative and mixed method studies
in which individuals and couples describe their experi-
ences also hold considerable promise in developing more
fine-grained definitions and measures of discordance.

In summary, discordant conditions within couples have
distinct implications for functional disability that partly
differ by gender and depressive symptoms. Devising
strategies to promote functional health among couples
with complex self-management demands may help pre-
serve their well-being and independent functioning.

Supplementary Material

Supplementary material is available at Annals of Behavioral
Medicine online.
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