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Abstract

We assess how marital quality is related to botirisk of developing diabetes and the
management of diabetes after its onset over tirmean data from the first two waves of the
National Social Life, Health, and Aging Project.eTanalytic sample includes 1,228 respondents,
among whom 389 are diabetic. Factor analysis islecied to construct positive and negative
marital quality scales. Respondents who eithernteddo have diagnosed diabetes or whose
blood test of HbAlc >= 6.5% are identified as diabdrespondents who are diabetic are further
categorized into: controlled, undiagnosed and utrobed diabetic groups. Results from logistic
regression models suggest that an increase inyeosiarital quality may reduce the subsequent
risk of diabetes for women. Surprisingly, for man,increase in negative marital quality may
decrease the subsequent risk of diabetes andnaisase the chance of successful control of

diabetes after its onset.



Diabetes is the fastest growing chronic conditiothie U.S. According to the U.S.
Centers for Disease Control (CDC), 25.8 million Aroans, or 8.3% of the population had
diabetes in 2010; these figures rose rapidly ta 2@llion and 9.3% in 2012 (Centers for
Disease Control and Prevention, 2011; Centers feed3e Control and Prevention, 2014). The
consequences of diabetes have been clearly reemhmeluding serious complications and
premature death (Centers for Disease Control aedeRtion, 2014). In the U.S., diabetes
remains the seventh leading cause of death (Ceotrelssease Control and Prevention, 2014).
Because diabetes can be controlled, the risk optioations lowered and the onset of diseases
delayed, identifying relevant risk factors is exrtidy important in designing effective prevention
strategies and management programs. Yet, prevesgsrch on diabetes has mostly focused on
proximate behavioral risk factors (e.g., diet, eis®), ignoring upstream social factors that lead
to the development of diseases. In this study, ssess specifically marital quality as one of the
upstream causes of social factors that may shapeth® risk and management of diabetes.

The marital relationship is a unique type of sootdétionship in which spouses share
their space and resources, make investments tagatieeinfluence each other’s health
behaviors (Waite & Gallagher, 2000). Marital quglivvhich refers to subjective appraisal of the
marital relationship including satisfaction, hapgss, strain, and conflict, has a profound
influence on individuals’ life context and thus lo@alth (Umberson et al., 2006). For example,
marital quality influences how individuals manageit health and is especially important for
diseases and conditions that rely on self-manager@&betes is one of such diseases with a
required day-to-day self-care regimen (Trief et2006). The support from a good quality
marriage or the conflict from a poor quality mageamay promote or disrupt adherence to

diabetes care regimens (Trief et al., 2006).



To date, empirical evidence for the impact of nahgiuality on diabetes is limited and
primarily based on cross-sectional studies andodliror community samples (Robles & Kiecolt-
Glaser, 2003). Moreover, although gender differerteeve been a central focus of research on
health links to marriage, empirical evidence igguiixed. Some studies suggest a stronger
effect of marital quality on health for women, soraport stronger effects on men, and still other
studies find no significant gender differences (8vman, Li, Sbarra, & Raison 2014; Kiecolt-
Glaser & Newton, 2001). To fill in these reseagelps, we analyze data from the first two
waves of the National Social Life, Health, and AgiProject (NSHAP), a nationally
representative longitudinal data set on older adMite address two major research questions: (1)
how is marital quality related to diabetes risk amahagement over time among older adults?
and (2) do those patterns vary by gender?

MARITAL QUALITY AND DIABETESRISK

It has long been recognized that married peoplevdieiter health than unmarried people
and they also live longer (Waite @allagher, 2000). Recent research points to mayitality as
more significant than marital status per se in Bigapealth (Umberson et al., 2006). Both the
stress and support processes that flow from maatalionships shape an individual’s life
context, which in turn affect subsequent healthb|B® & Kiecolt-Glaser, 2003). For example,
heightened conflict from a marital relationship neypose one to excessive stress. Marital stress
may directly cause the sympathetic nervous systemndtuce the release of stress hormones (e.g.,
catecholamines, cortisol), trigger physiologicapenses and metabolize glucose during the
“fight-or-flight” process (Taylor et al., 2000). M#al stress may also tempt unhealthy behaviors
(e.g., overeating, sedentary lifestyle, smoking)kdng) and in turn boost blood glucose levels

(Trief et al., 2006). Consistent high blood glucteseels along with inadequate levels of insulin



or insulin resistance increases the risk of devetpgdiabetes (American Diabetes Association,
2010). In contrast, involvement in a happy marripgevides social support and a safe haven,
which reduce exposure to stress and promote ahlydddstyle, and in turn enhance both
emotional and physical health (Roblesk8ecolt-Glaser, 2003; Waite &allagher, 2000).

Empirical evidence on the association between alayitality and diabetes risk is
limited. Studies have examined how marital quasityelated to certain risk factors for diabetes,
such as inflammation or metabolic syndrome (Whis&a&barra, 2012, Whisman, Uebelacker,
& Settles, 2010). Yet, evidence on how maritalliqués related to the onset of diabetes is
limited. One of the very few national studies ddluites risk in a population-based sample finds
that more positive marital exchanges are relatetbtweased diabetes risk while more negative
marital exchanges result in increased diabetesars these relationships were only present
among men but not women (Whisman et al., 2014).ddbt was diabetes more common in men
who reported lower levels of positive marital qtyglbut a higher level of negative marital
guality is also associated with a greater riskiabdtes for men (Whisman et al., 2014). Note,
although informative, Whisman and colleagues’ stisdyased on a cross-sectional design.
Given the limited evidence, especially from natibneepresentative population-based studies,
further research on the relationship between mayitality and diabetes risk is clearly
warranted. Previous literature together leads @expect that:

Hypothesis 1: Those with higher levels of negatmeagital quality show greater diabetes
risk over time than those with lower levels of riegamarital quality, and those with higher
levels of positive marital quality show lower ditdeerisk over time than those with lower levels
of positive marital quality

MARITAL QUALITY AND DIABETES DIAGNOSISAND MANAGEMENT



Diagnosis and management of diabetes largely depemlgily self-care regimen (Trief
et al., 2006). Because most symptoms of diabetesdd and may be unnoticed, diagnosis of
diabetes relies heavily on regular medical exanonat(Harris et al., 1992). A sportive spouse,
especially wife, may take a primarily role in rewhimg the partner to do regular medical check,
which then may help the diagnosis of diabetes. &&dbdiagnosis is the first step of the disease
management process. Early detection of diabeteapisotimely treatment which is crucial for
the management of diabetes development (Marshiligbjerg, 2006). Moreover, a supportive
marital relationship may further promote the treattof diabetes once diagnosed. Diabetes
regulation and treatment includes medication, djet;ose level monitoring, and lifestyle
changes in terms of regular exercise, not smoking,infrequent alcohol use (Lutfey & Freese,
2005). Marital support from a spouse may promoteseehce to diabetes care reginnatirectly
through spouses’ regulation of health behaviorsthod increase the chance of controlled blood
glucose (Trief, Ploutz-Snyder, Britton, & Weinsto@004). Moreover, better marital quality
may alsadirectly promote individuals’ healthier diet, a more regwdaercise routine, and stricter
obedience of doctor’s recommendations among dialpeteents (Trief et al.,2004). All of these
factors promote blood glucose control. In contrasdrtial stress may disrupt adherence to
diabetes management either through affecting iddais’ own behavior and decision making or
through reducing spouses’ involvement in theirpend’ diabetes management (August, Rook,
Franks, & Stephens, 2013).

Although we know no nationally representative papioh-based studies that have
assessed diabetes diagnosis and management iorrétamarital quality, a few clinical studies
based on unrepresentative samples provide supg@vidence for this relationship (Robles and

Kiecolt-Glaser 2003; Schafer, McCaul, and Glasc®&6l Schwartz et al. 1991; Trief et al.



2001; Trief et al., 2002; Trief et al., 2006). Fexample, Trief and colleagues (2001) analyzed 78
diabetic patients ages 18-55 and found that thoeb&tter marital quality were more content
with adjusting to the disease and had less stressdiabetes than those with worse marital
quality. A similar study by Trief and colleague®(2) followed up with 61 of the diabetic
respondents two years later and found that beteitahquality predicted more satisfaction with
diabetes management and greater diabetes-reladdity apf life. Another study of 134 elderly
diabetic patients showed that greater marital stness related to worse control over blood
glucose levels (Trief et al., 2006). These clingtaidies generally conclude that marital quality is
directly correlated with diabetes management aleaat health measures (Robles, Slatcher,
Trombello, & McGinn, 2014), and diabetics who hdetter marital adjustment and higher
levels of intimacy experience better adaption eodisease and less distress from managing
diabetes (Trief et al.,2001; Trief et al., 20022k&n together, we expect that:

Hypotheses ZThose with higher levels of negative marital quadite less likely to
diagnose or control diabetes after its onset tHayse with lower levels of negative marital
quality, and those with higher levels of positivartal quality are more likely to diagnose or
control diabetes after its onset than those withdolevels of positive marital quality
GENDER DIFFERENCES

Gender has been a central focus of research omagaand health. While married men
on average receive more health promotion bendits,(emotional support, regulation of health
behaviors) from their marriages, married womenaltheseems to be more vulnerable to marital
stress (Kiecolt-Glaser & Newton, 2001). We expbat ivomen’s metabolic system is more
responsive to marital strain as women age: womemgeanerally more sensitive to the quality of

a relationship than are men, and therefore wometraned marriages are more likely to have a



greater number of symptoms of metabolic syndrontiéaara greater incidence of depression
(Wu & DeMaris, 1996). A number of studies have lelsaed the linkage between depression
and onset of diabetes (Carnethon et al. 2003; BrdRose et al. 2004). Indeed, depression is
one of the most often proposed mediating mechanisikiag the marital relationship and
physical health (Burman & Margolin, 1992; Grahanalet2006). This link may be related to
the different hormone levels and profiles that eketween men and women. Indeed, a handful
of clinical studies confirm this view and concluti@t marital conflict tends to evoke greater and
more persistent physiological changes (e.g., irggglucose levels) in women than in men
(Kiecolt-Glaser & Newton, 2001). However, a moreemet population-based national study
revealed different patterns, finding that margablity is only related to men’s risks of diabetes
but is not related to women’s (Whisman et al.,20The mixed gender evidence may reflect
gender differences in the specific physiologicathamisms and health outcomes measured in
the studies. To the extent that women appear twbephysiologically and psychologically
more reactive to marital stress than men (Donolab.e2013), we expect that the relationships
between marital quality and diabetes are strorgewbmen than for men. Taken together, we
expect the following:

Hypothesis 3The associations between marital quality and diebeisk and
management are stronger for women than for men.
DATA

We use the first two waves of national longitudidata from the National Social Life,
Health and Aging Project (NSHAP). NSHAP, one thistfhational-scale population-based
studies of health and intimate relationships atioaes, was conducted by NORC at the

University of Chicago. A nationally representatpr@bability sample of community-dwelling



individuals ages 57-85 was selected from houselaadsss the U.S. and screened in 2004.
African Americans, Latinos, men, and those 75-8tyeld were over-sampled. All analyses
are weighted and further adjusted for clustering) stratification of the complex sampling
design using the survey data analysis commandtata §tataCorp, 2012).

The first wave of the NSHAP (Wave 1) included a pmof 3,005 adults ages 57—-85
who were interviewed during 2005-2006 (Waite, Lanmaet al., 2014). Both in-home
interviews and lab tests and assays were condudtade 2 consisted of 2,261 Wave 1
respondents who were re-interviewed during 20101ZWiaite, Cagney, et al., 2014). We
restricted the analysis to the 1,250 respondentshal remained married and who had been
interviewed in both waves. Cases with missing v&lue key variables, including Wave 1
marital quality and Wave 2 diabetes, were furthedet®d in a list-wise fashion. Thus, we
obtained a total sample of 1,228 respondents, amwtiogn 389 are diabetic, in the final
analyses.

MEASURES

Diabetes Risk and Managemehb measure diabetes, we combine both the biadbgic

and self-reported measures collected by the NSHAB.NSHAP measured glycosylated
hemoglobin, or HbAlc, which has been shown to beedul biological marker in diagnosis and
treatment of diabetes (Gomero, McDade, William4,i@&dau,2008). During the home
interviews, blood was obtained via a single fingeck using a retractable-tip, single-use
disposable lancet and then applied to filter pé&petransport and storage. Details about the
procedures of NSHAP HbAlc measurement are deschip&bmero et al. 2008. Following the
recommendations of the American Diabetes Assoaiatial the World Health Organization, we

identify respondents with diabetes when HbAlc isadd¢p or greater than 6.5% (American



Diabetes Association, 2010; The International Ek@emmittee, 2009). In addition, respondents
were asked whether they had ever been told by écaletbctor that they had diabetes or high
blood sugar. Based on responses to this questang aith the measures of HbAlc, we created
two variables to measure diabetes risk and dialmetesmgement separately.

Diabetes risks measured as a dichotomous outcome with theex@ld indicating
respondents who either reported to have diagnasbetes or whose blood test of HbAlc >=
6.5% and the value of 0 indicating others. Amoragéhwho have diabetes (i.e., either self
reports of having diagnosed diabetes or HbAlc 58, we further measuiabetes
managementith three categories: (1) normal blood sugadireg@but diagnosed with diabetes
(referred as “controlled” diabetic group), (2) higlood sugar reading but no diagnosis of
diabetes (referred as “undiagnosed” diabetic groampd (3) high blood sugar reading and
diagnosed diabetes (referred as “uncontrolled” etialgroup). The controlled diabetic group is
the reference group.

Marital Quality. Marital quality consists of both positive and negatdimensions, which

are not opposite ends of a single dimension baihdisconstructs. A marriage may be high, for
example, on both positive and negative dimensibmsherson et al., 2006). We follow Liu and
Waite (2014) to calculate marital quality scalemgshe NSHAP data. These scales are
composed of nine items, which are recoded in diwlebtain consistent response categories
across all items. First, respondents were askeddhuse they felt their relationship with the
spouse was (item 1). Responses range from (1)emgtolose or somewhat close, (2) very close,
to (3) extremely close. Respondents were also dstachappy they were in their spousal
relationship (item 2: (1) very unhappy, to (7) véappy) and how emotionally satisfied they felt

with their spousal relationship (item 3: (0) notdf to (4) extremely). Because these two items
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(i.e., items 2 and 3) were highly skewed, we calépthe categories. For relationship happiness
we collapsed the values to: 1 = Unhappy (1, 2)32 4 Happy (5, 6), and 3 = Very Happy (7).
For emotional satisfaction we collapsed the vatoels= Not Satisfied (0, 1, 2), 2 = Satisfied (3),
and 3 = Very Satisfied (4) (see Galinsky & Waite12).

Additionally, respondents were asked the extemthiwh they preferred to spend their
free time doing things with their spouse (itemRgsponses ranged from (1) mostly together, (2)
some together and some apart, to (3) mostly apaatreverse-coded this item so that higher
values indicate better marital quality. Finallygpendents were asked four questions about their
spouse: how often they could open up to the spibtisey needed to talk about their worries
(item 5), how often they could rely on the spousehkelp if they had a problem (item 6), how
often the spouse made too many demands on tham {jteand how often the spouse criticized
them (item 8)In Wave 2, NSHAP added an additional question: “Hitgn does spouse gets on
your nerves?” (item 9, not available in Wave 1)spanses to each question (items 5-9) are (1)
never, hardly ever, or rarely, (2) some of the tiarad (3) often.

Results from exploratory factor analyses suggestttiese nine items form two different
dimensions, which we refer to as positive and negaarital quality, respectively. We create
two factor scores for positive and negative manqtadlity based on the iterated principle factor
method and an oblique rotatiofio make full use of the marital quality informatioffered by
the measures available in NSHAP, we measure mgutllty by using all available items in
each wave. Our additional analysis (not shown kati@le upon request) using only the items
shared in both waves suggested similar resultseagport here. However, analyses of change in

marital quality between waves use only the itenalalile in both waves for comparability.
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Table 1 shows the factor loadings of each item tsg@dnerate the factor scores for positive and
negative marital quality, respectively.
Table 1 about here

Other CovariatesWe include three types of covariates (all measatafave 1) that are

related to both marital quality and diabetes: sa@mographic covariates, psychological distress
and health-behavior-related covariates.

Socio-Demographic Covariated/e stratify all analyses byender Ageis categorized
into three groups: 57—-64 (young-old, reference),/@5(middle-old), and 75-85 (old-old}ace-
ethnicityincludes non-Hispanic white (reference), non-Hmsp®lack, Hispanic, and other.
Educationis grouped into four categories: no diploma (refee), high school graduate, some
college, and college graduakamily incomas derived from the question that asked resporsdent
to self-assess their family income levels compavild other American families. Responses
range from below average (reference), averagéydoeaaverage. We create a “missing”
indicator category for the 15% of the analytic seewathout valid values on family income.

Psychological DistresdVe control fordepressionwhich is measured by an 11-question
subset of the Center for Epidemiological StudieprBssion Scale (CES-D) (Radloff, 1977).
Respondents were asked how often in the past wegketxperienced any of the following: (1) |
did not feel like eating; (2) | felt depressed; (It that everything | did was an effort; (4) My
sleep was restless; (5) | was happy; (6) | felelgn(7) People were unfriendly; (8) | enjoyed
life; (9) | felt sad; (10) I felt that people diséid me; and (11) | could not get “going”. Response
categories ranges from (0), rarely or none of ittne tto (3), most of the time. The items are
recoded such that higher values indicate highe$eaf depression. The final scale is the sum of

the 11 scores.
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Health-Behavior-Related Covariatd8ecause respondents may take medications for
diabetes, we include an indicator faking any diabetes medicatiofls= Yes, 0 = No). We also
control indicators focurrently smokél = Yes, 0 = No)¢urrently drink alcoho(l1 = Yes, 0 =
No), physical exercis€l= vigorous physical activity or exercise threeeds or more per week, 0
= others), an@ody Mass Index-all are related to diabetes and marital qualityddMass
Index (BMI) is calculated from measured height amaght, grouped into four categories:
normal or underweight (BMI < 25), overweight (25 BMI < 30), obese (30 <= BMI < 40), and
morbidly obese (BMI >= 40) (World Health Organizatj 1995). Missing values on BMI (about
4%) were imputed with the mean. Excluding thesesas including them as a separate category
showed similar results.

Table 2 about here
ANALYTIC APPROACH

We conduct two separate sets of analysis for desbretk and diabetes management
respectively. For the analysis of diabetes riskuae the total sample of 1,228 respondents. For
the analysis of diabetes management, we restecrialysis to 389 respondents who are
diabetic. We estimate binary logistic regressiordai® to assess diabetes risk and multinomial
logistic regression models to assess diabetes raareayg as predicted by marital quality.
Because our preliminary results (not shown) rexceaimilar results by including positive and
negative marital quality simultaneously or sepdyatethe models, we report the final models
including both measures of marital quality simuéansly. We use the lagged dependent variable
approach to analyze the two waves of data. Spatlifjove use Wave 1 marital quality along
with change in marital quality between Waves 1 2itd predict Wave 2 diabetes controlling for

Wave 1 diabetes and all other covariates.
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We estimate a sequence of models. We start witmigxag the general relationship
between marital quality and diabetes risk and mamagnt controlling for socio-demographic
covariates only. Next, we add measures of healtlvers and psychological distress
separately. This allows us to test the idea thalthéehaviors and psychological distress may
mediate the relationship between marital quality diabetes. Since preliminary results
(available upon request) showed no evidence of atiedi, we only report the final full model in
which all covariates are controlled—including sedemographic, health-behavior-related
covariates and psychological distress. To bettdersiand the potential gender differences, we
stratify all analyses by gender.

Correction for Sample Selection Bi&ur analyses are restricted to married respondents
in both waves so the samples are selective of twikeaelatively good marital quality;
marriages of poor quality are more likely to hamded. Moreover, sample attrition between
waves, due to mortality, poor health, refusal abitity to locate the respondent is not random.
Therefore, we apply the approach, developed by Mack(Heckman, 1979) to adjust the sample
selection biases that are due to selection thowughiage and mortality. See Liu (2012) and Liu
and Waite (2014) for similar applications. This eggzh consists of modeling the probability
that a respondent would die between Waves 1 amdl 2n@deling the probability that a
respondent would remain married at both wavesgusigistic regression models, conditional on
a set of predictors measured at Wave 1. Thenntbviduals who did not die and who remained
married at both waves, diabetes risk and manageanemhodeled as a function of a set of
independent variables, including the estimated gidities of dying and of being married at

both waves. Following this Heckman-type correctiestimates of diabetes risk and management
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should be interpreted as being adjusted for fact@smay affect that risk, as well as for the
tendency to die and the tendency to remain married.
RESULTS

Table 2 shows the weighted descriptive statisticdl@nalyzed variables for both the
total sample of analysis of diabetes risks (N=12#8) for the subsample of analysis of diabetes
management (N=389). These results suggest tha5%80of respondents were diabetic at Wave
1, and this proportion rises rapidly to 29.57% a&W¥ 2. There are also modest changes in
marital quality over time.

Table 3 shows estimated regression coefficienta fooary logistic regression models
for diabetes risk predicted by marital quality foe total sample as well as by gender. For
interpretation, the odds ratios are derived by eeptiation. Results from Table 3 suggest that
after all covariates are controlled, both increasgmsitive and negative marital quality between
Wave 1 and Wave 2 are significantly associated ieitrer odds of having diabetes at Wave 2
for the total sample. Yet, the results by gendahgr reveal that the relationship between
positive marital quality and diabetes risk onlygeets for women while the relationship between
negative martial quality and diabetes risk onlyspréas for men. Specifically, for women with
every one unit increase of positive marital quabégween Waves 1 and 2, the odds of being
diabetic decreases by 45% (i.e., 1-exp(-0.59))levisurprisingly, for men, with one unit of
increase in negative marital quality between Wdvasd 2, the odds of being diabetic decreases
by 32% (i.e., 1-exp(-0.39)).

Tables 4 shows estimated regression coefficieata fnultinomial logistic regression
models for diabetes management predicted by mauality for the total sample as well as by

gender. For interpretation, the relative risk raéoe derived by exponentiation. Results from
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Table 4 suggest that after all covariates are obatt, an increase in negative marital quality
between Wave 1 and Wave 2 is significantly assediatith lower risks of uncontrolled diabetes
at Wave 2, but this is only true for men. Speclfigdor men with one unit of increase in
negative marital quality between Waves 1 and 2relaive risk of uncontrolled diabetes
decreases by about 52% (i.e., 1-exp(-0.73)).

DISCUSSION AND CONCLUSION

Although family and health scholars have long adgihat marriage promotes health
(Robles & Kiecolt-Glaser, 2003; Waite & Gallagh2000), this argument is highly contingent
upon the quality of marriage (Umberson et al., 3006is study highlights the importance of
marital quality in particular for the developmentdamanagement of diabetes. We provide one of
the first nationally representative population-lsheeidence of this overall relationship, with a
special emphasis on potential gender variationald@ contribute to the literature by
considering both the risk and the management dfetiess. Below, we outline our major findings
and implications from this study in relation to Baesearch hypothesis.

It has long been recognized that married peoplevdieiter health than the unmarried
including a lower risk of disease development ab agebetter outcomes following the onset of
diseases (Coyne et al. 2001; Zhang & Hayward 20Ré&3ent research posits that marital quality
as one of the key factors that define life coursaexts is more important than marital status for
health (Umberson et al., 2006). We consider bo#itipe and negative aspects of marital
quality, which intervene in life contexts in diféert ways. Based on previous clinical evidence,
we hypothesized that those with higher levels gfatiee marital quality would subsequently
experience both greater diabetes risk and wordetia management than those with lower

levels of negative marital quality; and those witgher levels of positive marital quality would
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subsequently experience lower diabetes risk artérdibbetes management than those with
lower levels of positive marital quality (Hypotheskand 2). Our results provide mixed
evidence on these hypotheses, highlighting thatela¢gionship between marital quality and
diabetes risk and management highly depends oregéHgipothesis 3).

For women, we find that an increase in positiveitabguality may reduce the risk of
subsequent diabetes over time. This result isreiffiefrom one recent national study suggesting
that more positive marital exchanges are only edléd decreased diabetes prevalence for men
but not women (Whisman et al., 2014). Note, Whisiauaah colleagues analyzed a cross-
sectional sample while our study is based on aitodigal design. Moreover, our finding is
indeed in line with previous clinical evidence sagiing that martial quality has a greater impact
on women’s health than on men’s (Kiecolt-Glaser &k, 2001). It may be that women are
more sensitive to the quality of a relationshipntin@en and thus are more likely experience the
health boost from a good quality relationship. Aligh marriage and health scholars often
contend that poor marital quality or marital loss especially detrimental to women'’s health
(Liu &Waite, 2014), our results show the positivees suggesting that good marital quality may
actually promote women’s metabolic health. Futtuelies should examine the specific social,
psychological, behavioral and biological mechanisina$ positive marital quality promotes
women'’s metabolic health.

Surprisingly, for men, we find that an increas@&gative marital quality may decrease
the chance of subsequent risk of developing digleate also increase the success of controlling
diabetes after its onset. These results for menmegpected. It is probable that wives are more
likely than husbands to play the role of regulating health behavior of a spouse especially if

the husband is diabetic. Both the development @adrhent of diabetes are highly affected by
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individuals’ lifestyle. Diabetes requires day-toydand even more frequent) monitoring, which
the wives could nag the husband to do. This magase the conflict between spouses but at the
same time decrease the chance of developing dsaaetepromote the success of controlling
diabetes for the husbands. However, our resultgesighat the association between negative
marital quality and diabetes for men remains strewven after we control a number of health
behaviors. Future research should consider diffeyearces of negative marital quality for men
and explore which aspects of negative maritaliguas well as the mechanisms through which
they affect men’s diabetes risk and management.

Several study limitations should be consideredstFour study is based on two waves of
longitudinal data. Although we attempt to teasesmume selectivity issues and causal
relationships, we were limited by sample size, esily for diabetes management and separate
gender groups. To understand the role of seleainmhcausal processes in the links between
marital quality and diabetes, future studies sheuhghloy longitudinal data with larger sample
size and more waves of follow-up. The NSHAP is ently collecting the third wave of data,
which will provide opportunities to further untaegtausality. Second, our samples are restricted
to respondents who survived and were married ih @tves. Therefore, conclusions in the
present study may only apply to a selected popriaif older adults. However, we emphasize
that although our conclusions are more relevattiégopulation of older adults who are not in
very poor health, less likely to die, and morelljk® stay married, this study is based on a
random sample from that segment of the populakarally, various social, biological,
psychological, and behavioral mechanisms unddrédink between marital quality and

diabetes. Future studies should seek to identdyptiecise mechanisms and processes through

18



which marital quality and diabetes affect each gtaed to address how those mechanisms and
processes vary by gender.

Despite such limitations, our study makes signifta@ontributions to this line of
literature. We build on clinical evidence on theporntance of marital quality for metabolic
health by using a nationally representative lordjital data set. More importantly, results from
this study add to the mixed evidence on gendeemdffces in marital quality links to health.
Although growing evidence suggests that women’#thhéaespecially vulnerable to poor marital
quality or marital loss (Liu and Waite, 2014), @asults show the positive side, with benefits to
women’s metabolic health from positive marital gtyalGiven that diabetes is the fastest
growing chronic condition in the U.S., implementatiof public policies and programs designed
to promote marital quality should also reduce thksrof diabetes and thus promote longevity,
especially for women at old ages. Surprisingly,fiwd that negative marital quality may to some
extent slow down the development of diabetes akaggbromote the treatment after its onset.
These results challenge the traditional assumptiahnegative marital quality is always bad and
encourage family scholars to further distinguidifiedent sources that create negative marital

quality as sometimes “nagging is caring”.
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Table 1. Factor Loadings For Marital Quality

How close do you feel is your relationship with spe?

How would you describe your marriage in terms gipginess?

How emotionally satisfying do you find your relatghip with spouse?
Do you and spouse spend free time together orapart

How often can you open up to spouse?

How often can you rely on spouse?

How often does spouse make too many demands on you?

How often does spouse criticize you?
How often does spouse get on your nerves?

Wave 1 Wave 2
PMQ NMQ PMQ NMQ
0.58 -0.11 0.64 0.03
0.57 -0.15 0.60 -0.10
0.63 -0.08 0.57 -0.07
0.38 -0.02 0.42 0.02
0.60 0.08 0.62 -0.00
0.61 0.09 0.50 0.06
-0.01 0.64 0.07 0.60
0.03 0.71 0.01 0.70
-0.32 0.35

--- Iltem not available at the specific wave.
PMQ: positive marital quality. NMQ: negative matitpality.
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Table 2. Weighted Descriptive Statistics

Diabetes Risk (N=1,228)

Diabetes Management (N¥389

Marital Quality Mean(SD) Min Max Marital Quality Mean(SD) Min  Max
Positive marital quality W1 0.05(0.86) -3.75 0.95 Positive marital quality W1 0.06(0.79) -3.52 0.95
Negative marital quality W1 -0.05(0.79)  -0.96 2.56 Negative marital quality W1 -0.03(0.76) -0.94 2.39
Positive marital quality W2 0.00(0.71) -3.91 3.56 Positive marital quality W2 -0.04(0.78) -3.91 3.2
Negative marital quality W2 0.00(0.75) -2.64 2.93  Negative marital quality W2 -0.02(0.73) -2.32 2.9

Diabetes Diabetes

Percent/mean(SD) Percent/mean(SD)

Diabetes risk W1 Diabetes management W1
Nondiabetic 81.45 Controlled diabetes 12.63
Diabetic 18.55 Undiagnosed diabetes 5.20

Diabetes risk W2 Uncontrolled diabetes 20.72
Nondiabetic 70.43 Missing 61.44
Diabetic 29.57 Diabetes management W2

Controlled diabetes 34.28
Undiagnosed diabetes 34.41
Uncontrolled diabetes 31.31

Covariates W1 Covariates W1

Gender Gender
Female 37.87 Female 33.35
Male 62.13 Male 66.65

Age group Age group
57-64 54.05 57-64 54.86
65-74 31.61 65-74 29.26
75-85 14.34 75-85 15.89

Race-ethnicity Race-ethnicity
Non-Hispanic white 84.33 Non-Hispanic white 79.62
Non-Hispanic black 6.24 Non-Hispanic black 10.33
Hispanic 6.98 Hispanic 7.25
Others 2.45 Others 2.79

Education Education
No diploma 12.25 No diploma 13.81
High school graduate 23.35 High school graduate 2124
Some college 32.53 Some college 30.31
College graduate 31.87 College graduate 31.68

Relative family income Relative family income
Below average 16.72 Below average 16.95
Average 35.47 Average 32.63
Above average 33.06 Above average 30.71
Missing 14.75 Missing 19.71

Smoke Smoke
No 86.46 No 88.64
Yes 13.54 Yes 11.36

Drink Drink
No 34.00 No 43.27
Yes 66.00 Yes 56.73

BMI BMI
Normal or underweight 21.55 Normal or underweight 13.86
Overweight 41.93 Overweight 36.57
Obesity 32.94 Obesity 44.65
Morbidly obese 3.58 Morbidly obese 4.93

Physical activity Physical activity
< 3 times per week 32.59 < 3 times per week 43.19
>= 3 times per week 67.41 >= 3 times per week 56.8

Medications Medications
Does not take diabetes 86.43 Does not take diabetes 58.16

medications medications
Takes diabetes medications 12.78 Takes diabetéEatiens 40.57
Missing 0.79 Missing 1.27

Psychological distress 4.28(4.33) Psychologicstess 4.91(4.70)

Probability of death between W1 0.09(0.08) Probability of death between W1 0.10(0.08)

and W2 and W2

Probability of staying married in 0.56(0.21) Probability of staying married in 0.55(0.20)

both waves both waves

W1: Wave 1. W2: Wave 2.
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Table 3. Estimated Regression Coefficients fronaBjrLogistic Regression Models for Marital
Quality to Predict Diabetes Risk

Total Sample Women Men

W1 PMQ 0.04 -0.18 0.12
(0.17) (0.19) (0.22)

Change PMQ W2-W1 -0.30* -0.59* -0.11
(0.12) (0.26) (0.19)

W1 NMQ -0.14 -0.53 -0.03
(0.23) (0.34) (0.25)

Change NMQ W2-W1 -0.41** -0.47 -0.39*
(0.14) (0.27) (0.16)
Constant -1.35 -2.01 0.19
(0.80) (1.21) (1.14)

N=1,228 N=474 N=754

*** n<0.001, ** p<0.01, * p<0.05

Standard errors in parentheses.

PMQ: positive marital quality. NMQ: negative matitpality. W1: Wave 1. W2: Wave 2.

All models control for age, race, education, incodiabetes risk at W1, probability of death
between W1 and W2, probability of remaining mariiethoth waves, smoking, drinking, BMI,
physical activity level, taking diabetes medicatipand psychological distress
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Table 4. Estimated Regression Coefficients fromtMamial Logistic Regression Models for Marital Qitiato Predict

Diabetes Management

W1 PMQ
Change PMQ W2-W1
W1 NMQ
Change NMQ W2-W1

Constant

Total Sample

Undiagnosed Uncontrolled
v. Controlled v. Controlled

Women
Undiagnosed Uncontrolled
v. Controlled v. Controlled

Men
Undiagnosed Uncontrolled
v. Controlled v. Controlled

-0.31
(0.26)

-0.23

(0.28)
-0.33
(0.32)
0.05
(0.29)

-14.68**

(1.04)

N=389

0.01
(0.28)
-0.12
(0.26)
-0.52
(0.38)
-0.57*
(0.26)
-3.38*
(1.42)

-0.52 -0.20 -0.15 0.04
(0.43) (0.45) (0.48) (0.39)
0.35 0.82 -0.46 -0.30
(0.47) (0.41) (0.43) (0.31)
-0.42 -0.34 0.03 -0.50
(0.48) (0.72) (0.42) (0.57)
0.59 0.38 -0.06 -0.73*
(0.50) (0.56) (0.47) (0.28)
-18.78% -3.40 -12.42%% -1.36
(3.55) (2.99) (1.46) (2.00)
N=136 N=253

*** n<0.001, ** p<0.01, * p<0.05.

Standard errors in parentheses.

PMQ: positive marital quality. NMQ: negative matitpality. W1: Wave 1. W2: Wave 2.

All models control for age, race, education, incodiabetes risk at W1, probability of death betw&¢hand W2,
probability of remaining married in both waves, &ing, drinking, BMI, physical activity level, takindiabetes

medications, and psychological distress
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