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We investigated linkages between spousal support satisfaction and affective,
cortisol, and blood pressure responses to conflict in two samples, 85 newlyweds
and 31 older couples, married an average of 42 years. Couples were admitted
to a hospital research unit and provided self-reports regarding the support re-
ceived from their spouses. After a baseline period, couples engaged in a 30-min
conflict discussion during which time blood was drawn for cortisol assessment.
After the conflict, newlyweds’ blood pressure was measured. Among newly-
wed wives, greater spousal support satisfaction was associated with smaller
changes in negative affect and cortisol responses to conflict. Notably, new-
lywed wives and husbands demonstrated lower blood pressure after conflict
when spousal support satisfaction was higher. In contrast, older husbands (but
not wives) exhibited greater cortisol responses when spousal support satisfac-
tion was lower. These relationships provide a window on mechanisms linking
marriage and health for men and women across the life span.
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INTRODUCTION

Studies addressing the physiological mechanisms underpinning social
support’s salutary outcomes offer substantial evidence for buffering effects
on physiological responses to acute and chronic stressors (Cohen and
Herbert, 1996; Kiecolt-Glaser et al., 1991; Uchino et al., 1999), as well as
direct effects on physiological indices, such as blood pressure (Carels et al.,
1998; Steptoe et al., 2000), and endocrine function (Seeman et al., 1994).
Much less is known about sex differences in social support and physiologi-
cal function (Glynn et al., 1999), especially within the context of marriage;
spouses have profound effects on one another’s well-being, life satisfaction,
mortality, and morbidity (Coyne et al., 2001; Levenson et al., 1993). The
present study examined husbands’ and wives’ physiological responses to
marital conflict and their association with spousal support satisfaction.

Support plays a critical role within romantic relationships in general, as
well as within marriages specifically (Acitelli, 1996; Cutrona and Suhr, 1994;
Julien and Markman, 1991; Pasch et al., 1997a). Perceived spousal support
adequacy uniquely predicts marital quality (Dehle et al., 2001), but social
support within marriage is more strongly associated with marital satisfaction
and general well-being for younger and middle-aged wives than husbands
(Julien and Markman, 1991). Additionally, recently married women desire
significantly greater support from their spouses compared to their male coun-
terparts, even though women do not appear to differ in the reported levels
of support they experience from their spouses (Xu and Burleson, 2001).

These sex differences may persist throughout the life span. Indeed,
the link between marital satisfaction and perceptions of spousal support
is stronger for older married women than men (Acitelli and Antonucci,
1994). Thus, negative perceptions of spousal support may be damaging to
older wives’ well-being. In a recent study of older women with osteoarthritis
(Martire et al., 2002), negative reactions to spousal support were associ-
ated with decreased life satisfaction and fewer self-care behaviors. How-
ever, older husbands are apt to rely more on their wives for support than
the reverse (Antonucci and Akiyama, 1987). Accordingly, if husbands’ per-
ceptions of spousal support deteriorate, they might also experience negative
consequences to their well-being.

Few studies have addressed social support processes and physiologi-
cal functioning of individuals within relationships, but preliminary evidence
for sex differences exists. For example, men who received social support
from their romantic partners had smaller anticipatory cortisol responses
compared to men without support or who received support from a stranger
prior to a public speaking task; in contrast, women had increased cortisol
responses when receiving support from their partners (Kirschbaum et al.,
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1995). Other than this study (Kirschbaum et al., 1995), we know of no other
research specifically examining the relationships between romantic partner
support on men and women’s physiological responses to stress.

Examining the stress responses of couples and the potential buffering
effects of spousal support would contribute to our understanding of the
mechanisms underpinning health outcomes of married individuals.
Marital conflict in the laboratory produces substantial changes in cardio-
vascular, neuroendocrine, and immune function in younger and older adults
(Ewart, 1993; Kiecolt-Glaser et al., 1997, 1998), and thus provides an explic-
itly domain-relevant paradigm within which to study married women and
men’s effects of support for one another. We examined married couples’
satisfaction with the social support they received from their spouses and as-
sociations with affective, cortisol, and blood pressure responses to marital
conflict in two samples, newlyweds and older adults who had been married
an average of 42 years.

Based on evidence that recently married women appear to desire higher
levels of spousal support than they currently receive compared to husbands
(Xu and Burleson, 2001), we predicted that newlywed wives would report
lower levels of satisfaction with spousal support than husbands. In addi-
tion, stronger relationships exist between spousal support, marital satisfac-
tion and general well-being for wives than husbands (Julien and Markman,
1991). Thus, we expected that newlywed wives, compared to husbands, would
demonstrate stronger relationships between spousal support satisfaction and
marital satisfaction, and, when satisfaction was higher, would exhibit less
negative affective and lower cortisol and blood pressure responses to conflict.

Although older wives’ general well-being and marital satisfaction re-
late more to spousal support than older husbands’ (Acitelli and Antonucci,
1994), older husbands rely more on their wives for support than the reverse
(Antonucci and Akiyama, 1987). Consequently, a marital conflict discussion
should be more threatening for older husbands who are now engaged in a
stressful interaction with their primary—and perhaps sole—emotional sup-
port provider. Therefore, greater satisfaction with the support they receive
from their wives might serve as a buffer to this threat. We predicted that
older wives’ satisfaction with spousal support would relate more strongly
to marital satisfaction compared to husbands’, while older husbands’ sat-
isfaction with spousal support would relate more strongly to affective and
cortisol responses to conflict compared to older wives’ satisfaction. Finally,
if increased spousal support satisfaction attenuates older husbands’ phys-
iological responses, we expected it also to temper their judgments about
satisfaction with the conflict discussion.

Marital satisfaction not only relates to spousal support satisfaction, but
also plays a pivotal role in determining spouses’ behaviors and judgments,
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and spousal support satisfaction often demonstrates influence on spouses’
outcomes through this contribution to marital satisfaction (Pasch et al.,
1997b). As such, we attend explicitly to the role of marital satisfaction in
the associations among spousal support satisfaction and affective and phys-
iological outcomes.

METHOD

This study utilized parallel research methodologies with younger and
older couples (previously reported in Kiecolt-Glaser et al. (1993, 1997); there
were only very minor procedural differences between the two samples. We
will first review the methodology for younger couples and then discuss the
few ways that procedures for older couples differed.

Newlywed Participant Selection

Endocrinological, autonomic, behavioral, and self-report data were col-
lected from 90 newlywed couples during a 24-h admission at the Ohio State
Clinical Research Center (CRC), a hospital research unit. The intensive
three-stage process used for screening and recruitment, described in greater
detail elsewhere (Kiecolt-Glaser et al., 1993; Malarkey et al., 1994), excluded
subjects with any current or past mental or physical health problems. We
initially identified couples through Franklin County Court records for the
Columbus metropolitan area. We sent letters to demographically “appro-
priate” couples (first marriage, ages 20–40, no children) who had obtained
marriage licenses 4–6 months previously. The first phase of the study was de-
scribed as a phone survey of newlyweds’ health and happiness, and subjects
were told that they would be paid $10 per couple for interviews concerning
their physical and mental health if they returned an enclosed postcard; 2249
individuals were interviewed of 4758 who received letters, representing a
47% response rate. Eight percent of the couples who returned our original
postcards were eventually admitted to the CRC.

For our final sample, the average age of wives and husbands was 25.21
(SD = 3.01) and 26.13 (SD = 3.05), respectively (range = 20–37). Cou-
ples were well-educated: 6.1% were high school graduates, 23.3% had some
college training, 53.3% were college graduates, and 17.2% had additional
postgraduate training. The average couple’s combined income was $43,464
(SD = 16,739). The majority were white (95%). Couples dated an average
of 36.58 months (SD = 25.32) before marriage, and 55 couples (61.11%)
lived together before marriage. An average of 10.44 months (range = 6–
14) elapsed between their marriage and their Y1 CRC admission. CRC
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evaluations were scheduled during the follicular phase of the woman’s men-
strual cycle (days 5–9). Couples were paid $350 for their time in the CRC.
Five couples had missing social support data due to an erroneous instruc-
tion in the early stages of the study to complete the social support measure
without regard to one’s spouse; therefore, for the analyses, the final sample
consisted of N = 85 couples.

CRC Admission and Conflict Discussion

Subjects were admitted to the CRC at 7:00 A.M., and a heparin well was
inserted in each subject’s arm. We asked couples not to drink or eat anything
after midnight the night before their CRC admissions. Following insertion
of the heparin well, a 1 1/2 h adaptation period ensued, during which time
subjects completed a battery of questionnaires and relaxed quietly while
reading magazines and newspapers. Following the adaptation period, sub-
jects were positioned in chairs facing each other in front of a curtain. The
couples completed several questionnaires, and then sat quietly for 10 min.

At the end of the baseline period a psychology graduate student or post-
doctoral fellow conducted a brief interview (10–20 min) to help identify the
best topics for the problem discussion. Based on this interview and the cou-
ples’ independent ratings of their disagreements about common relationship
issues (e.g., in-laws, finances, leisure time), couples were asked to discuss and
try to resolve the two or three marital issues that the interviewer judged to
be the most conflict-producing. During the 30-min problem discussion that
followed immediately, the research team remained out of sight behind a cur-
tain. All couples discussed problem areas for 30 min; if couples were unable
to continue a discussion about a particular issue for any reason (e.g., a cou-
ple no longer wished to talk about the problem), the interviewer returned to
the couple and provided them with another problem area mentioned during
their interview and the discussion continued. No couples resolved problem
areas during this 30-min discussion.

Psychosocial Measures

Social Support

The Social Support Questionnaire (SSQ; Sarason et al., 1983) was ad-
ministered to participants on the morning of their CRC admission prior to
the interview and conflict discussion. The SSQ is designed to measure the
number of social support sources available to individuals, as well as their
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satisfaction with available support. Participants are asked (a) to list all of
the people they can count on for support in different domains (e.g., Who
do you know whom you can trust with information that could get you in
trouble?) and their relationship with the individual, and (b) to rate on a
6-point scale how satisfied they are with each person’s support. Average sat-
isfaction with spousal support was calculated by summing the satisfaction
scores for spouse support and dividing by the number of times the spouse
was mentioned as a source of support.

We chose this method for determining overall satisfaction for a few
reasons. First, the majority of respondents listed a spouse as someone they
relied upon for support in most domains: only 8% of newlywed wives, 20%
of newlywed husbands, 10% of older wives, and 13% of older husbands did
not list their spouses as support providers in two or more domains, and all
spouses listed spousal support in at least 50% of the domains. This distribu-
tion of responses circumvented a situation wherein a respondent could have
listed his or her spouse only once and received a higher average satisfaction
score than someone who listed a spouse in all domains, resulting in a poten-
tially problematic conception of spousal support satisfaction. Second, given
our stringent eligibility criteria, our couples represented very mentally and
physically healthy married individuals and were quite satisfied with their
marriages in general. As such, we were less concerned with the number of
domains in which they relied upon their spouses for support, assuming that
for the spouses who did not list their wives or husbands for all domains, ne-
gotiating the receipt of support within all domains was not a critical marital
issue. This assumption seems feasible given correlational analyses with both
newlyweds and older adult couples that revealed no associations between
marital satisfaction and number of instances a spouse was listed as someone
upon whom the respondents relied for support. Thus, we focused on how
satisfied spouses were with the support received within domains in which
they did rely on their spouses for support.

Affective Responses

The Profile of Mood States (POMS; McNair et al., 1981), one of the
best self-report measures for identifying and assessing transient, fluctuating
moods, was administered at baseline before the interviews began and again
at the end of the conflict task. The POMS measures six identifiable and fac-
torially distinct affective states, has excellent norms, and psychometrically
is very strong in terms of both reliability and validity. The POMS examines
the mood states of Tension-Anxiety, Depression-Dejection, Anger-Hostility,
Vigor-Activity, Fatigue-Inertia, and Confusion-Bewilderment. The separate
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scales were combined to yield a total mood disturbance score (McNair et al.,
1981). Higher scores indicate greater negative mood states (or mood distur-
bance). At baseline, spouses were asked to respond to the items with regard
to how they “had been feeling during the past week including today,” while
the postconflict assessment required spouses to answer with regard to how
they “are feeling right now.” Response options were “not at all,” “a little,”
“moderately,” “quite a bit,” and “extremely.”

A 30-item version of Differential Emotions Scale (DES) (Izard and
Bartlett, 1972) was administered before and after the conflict discussion
to assess spouses’ current emotion experience. Scores on subsets of items
were used to derive total distress (e.g., scared, fearful, downhearted, etc.)
and total anger (e.g., angry, enraged, contemptuous) scores. The DES was
included as an affective assessment measure after the first 24 newlywed
couples had completed the study; therefore, analyses using distress and anger
scores include 61 couples.

Marital Satisfaction

The Marital Adjustment Test (MAT; Locke and Wallace, 1959), used
to assess marital satisfaction, was administered during the initial telephone
screening interview. The MAT is widely used in marital research because of
its reliability and validity in discriminating satisfied and dissatisfied couples
(Krokoff, 1989). Lower scores indicate lower marital satisfaction.

Cortisol and Blood Pressure Measures

Blood Sampling Protocol

For frequent, unobtrusive cortisol sampling during the interaction tasks,
a long polyethylene tube was attached to the heparin well, allowing nurses to
draw blood samples at set intervals, out of subjects’ sight. During the marital
interaction tasks the couples were seated facing each other in front of a
curtain, with the polyethylene tubes easily accessible to two nurses who sat
behind the curtain. Two psychology team members were also seated behind
the curtain during the interviews, monitoring the videotaping and adjusting
the remote-controlled cameras.

Approximately 90 min after the heparin well had been inserted, sub-
jects were asked to sit quietly in the chairs used for interviews for 10 min,
and then the baseline blood samples were drawn. At the end of the 10–
20 min interview, and immediately before the 30-min problem-solving or



P1: JQX

Journal of Behavioral Medicine [jobm] PP1215-jobm-487417 May 13, 2004 20:21 Style file version Feb 25, 2000

240 Heffner, Kiecolt-Glaser, Loving, Glaser, and Malarkey

conflict task, the second blood sample was drawn; the third and fourth sam-
ples were drawn 15 min after conflict began and again at the end of the
30-min conflict task. We calculated mean plasma cortisol level based on the
blood samples from the beginning, middle, and end of conflict and used
this aggregate value, as well as the cortisol level at baseline, for the main
analyses. In the newlywed sample, four wives’ and one husbands’ cortisol re-
sponses were greater than 3 standard deviations from their respective means
and were considered extreme values; these spouses were excluded from the
analyses.

Cortisol Assays

The cortisol assays were performed in an investigator’s (WBM) labo-
ratory with methods that have been used for several years. Plasma cortisol
was assayed using a fluorescent polarization technique (TDX – Abbott Lab,
Chicago, IL). This assay has a sensitivity of 0.5 ug/100 mL and an intra- and
interassay coefficient of variation of less than 10%. The coefficients of vari-
ation of these assays were calculated using at least one high and low serum
control sample.

Blood Pressure

Blood pressure was measured manually by a research nurse using a
standard stethoscope, cuff, and sphygmomanometer at the end of the base-
line period and immediately after the conflict task ended (i.e., 30 min after
the start of conflict). We did not assess blood pressure in the study of older
adults.

Older Adult Couples: Demographics

The subjects, 32 older couples who ranged in age from 55 to 75, were
recruited from newspaper advertisements, notices posted in senior citizen
centers, and referrals from other participants. The resulting sample of cou-
ples had a mean age of 66.75 (SEM = 0.62), had been married 42.28 years
(SEM = 1.67), and had 11.26 (SEM = 0.85) years of education.

We excluded subjects who were taking beta blockers or calcium chan-
nel blockers because they could interfere with sympathetic nervous system
(SNS) responses to conflict. Similarly, eight older adult subjects (five men,
three women) were Type 2 (noninsulin dependent) diabetics, recruited for a
pilot study on diabetes; their data were excluded from the endocrinological
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analyses because of the commonly observed alterations in SNS responses and
endocrine function. Eighteen of the women in the sample were taking es-
trogen and/or Provera supplements; women on supplements were evaluated
during the estrogen only phase of their cycle. Other prescription medications
taken by older adult subjects included diuretics (two women, two men), thy-
roid supplements (two women), nonsteroidal anti-inflammatory medication
for arthritis (three women, three men), and antacids (two women, two men).
Two wives and two husbands, each from different couples, did not complete
ratings of spousal support. This resulted in a final older adult sample of n=
30 wives and n = 30 husbands for the individual-level analyses and n = 28
couples for the couple-level analyses.

Older Adult Couples: Differences From Newlywed Protocol

Older adult couples did not respond to the POMS (McNair et al., 1981),
nor did they have blood pressure responses measured after conflict. At the
end of the conflict discussion, older wives and husbands responded to a series
of questions assessing their perceptions regarding particular outcomes of
the discussion. Each spouse responded to the following questions on a scale
from 1 (not at all) to 5 (completely): (a) How satisfied are you with the
discussion you just had with your spouse?; (b) How satisfied are you with
the outcome of the discussion you just had with your spouse?; (c) To what
extent do you feel your partner understood you during your discussion?; (d)
To what extent do you feel your partner supported you during the discussion?
A composite satisfaction with discussion outcomes score was computed by
averaging scores on these four items.

RESULTS

Descriptive statistics for all self-report measures are reported in Table I.
It is noteworthy that our couples overall were highly satisfied with their
spousal support. Spousal support satisfaction score ranges were on the upper
end of the 6-point continuum (newlywed wives: range= 4.60–6.00; newlywed
husbands: range= 4.47–6.00; older wives: range= 4.50–6.00; older husbands:
range = 4.20–6.00). We believe the highly satisfied nature of our spouses
reflects our stringent physical and psychological inclusion criteria.

In addition, we note a seemingly unwarranted decline in mood dis-
turbance scores from preconflict to postconflict. However, we believe the
declines in negative affect reflected in the scores from pre- to postconflict
reflect our couples’ initial apprehension about our protocol and the clear
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Table I. Means and Standard Deviations for Newlyweds’ and Older Couples’ Self-Report
Measures

Wives Husband

M SD M SD

Newlyweds (N = 85)
Spousal support satisfaction 5.63 0.37 5.66 0.38
Marital satisfaction 129.98 13.86 127.67 15.17
Mood disturbance

Preconflict (during past week) 11.84 18.55 9.64 18.80
Postconflict 6.92 15.35 4.13 14.98

Anger
Preconflict 9.52 1.23 9.98 1.79
Postconflict 10.15 2.41 9.98 1.95

Distress
Preconflict 6.55 1.25 6.62 1.39
Postconflict 7.17 1.78 7.30 2.02

Older spouses (N = 30)
Spousal support satisfaction 5.62 0.47 5.61 0.49
Marital satisfaction 121.52 24.51 123.71 17.67

Anger
Preconflict 10.61 3.16 9.77 2.08
Postconflict 10.06 2.83 10.87 6.65

Distress
Preconflict 7.56 2.29 6.56 1.59
Postconflict 7.37 2.17 6.77 1.43

stressfulness of our procedures (hospital admission, insertion of a catheter,
and awareness that they would be videotaped while discussing a marital
problem). Thus, after accomplishment of these major hurdles, subjects’ self-
rated negative affect declined (see also Kiecolt-Glaser et al., 1993). There-
fore, the analyses should be interpreted as assessing relative differences in
declines in negative mood states.

Satisfaction With Spousal Support

Newlyweds

Two analyses were performed to determine whether husbands reported
greater spousal support satisfaction than their wives. First, to examine the
relative satisfaction within couples, the ratio of wives’ spousal satisfaction
to husbands’ spousal satisfaction was computed. Couples with a ratio of 1
(indicating equal spousal satisfaction) were excluded (n = 8). For 58% of
these couples (n = 39) with discrepant satisfaction scores (n = 67), husbands
reported more satisfaction with their spouse support relative to wives, while
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for 42% of these couples (n = 28), wives reported greater satisfaction with
spouse support relative to husbands; this difference was not statistically sig-
nificant, X2(1, N = 67) = 1.81, ns. Next, a paired samples t-test indicated
that across all couples, overall satisfaction with spousal support did not sig-
nificantly differ for wives and husbands (t(72) = −0.47, ns).

Older Adults

As in the newlywed study, the ratio of wives’ spousal satisfaction to
husbands’ spousal satisfaction was computed, but because of the smaller
sample size, we only present frequencies of couples. Couples were fairly
evenly split: for nine couples, husbands reported greater spousal satisfaction
than their wives, 10 couples had wives who reported greater satisfaction with
spousal support than their husbands, and nine couples had identical scores
for spousal satisfaction. Finally, a paired samples t-test indicated that across
all older adult couples, wives and husbands did not report differences in
their overall satisfaction with the support they receive from their spouses
(t(28) = −0.05, ns).

Spousal Support and Marital Satisfaction

Newlyweds

A Fisher’s z test indicated that wives’ correlation between satisfac-
tion with spousal support and marital satisfaction (r = 0.48, p < 0.01) did
not differ significantly from husbands’ correlation between the variables
(r = 0.36, p< 0.01).

Older Adults

Correlations between spousal support satisfaction and marital satisfac-
tion for older adult spouses indicated that wives’ satisfaction with spousal
support significantly and positively related to marital satisfaction (r = 0.43,
p< 0.05), but husbands’ did not (r = 0.23, ns).

In order to determine the unique contribution of spousal support to
variance in central variables and to examine whether marital satisfaction
may mediate associations between spousal support and outcomes, marital
satisfaction was partialled out in a second step (see Baron and Kenny, 1986)
in all subsequent analyses addressing spousal support satisfaction and affect
and physiological variables.
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Spousal Support and Affective Response to Conflict

Newlyweds’ Affective Response to Conflict

Partial correlations for the newlywed and older couple analyses exam-
ining affective response are depicted in Table II. Marital satisfaction com-
pletely mediated the observed associations between spousal support and
mood disturbance, as well as spousal support and anger: after partialling out
marital satisfaction and preconflict scores in the correlation analysis, the cor-
relation between wives’ spousal satisfaction and mood disturbance was no
longer significant, nor was the correlation between anger and spousal sup-
port satisfaction, although the association remained moderate (p < 0.10)
and might be considered a partial mediation effect. Wives’ distress was only
moderately associated with spousal support (p< 0.10); this weak association
disappeared after controlling for marital satisfaction. There were no sig-
nificant correlations between husbands’ total mood disturbance, anger or
distress and spousal satisfaction after controlling for preconflict scores and
when additionally controlling for marital satisfaction.

Table II. Partial Correlations Between Newlyweds’ and Older Couples’ Spousal Support
Satisfaction and Affective Response to Conflict

Satisfaction with spousal support

Variable Controlling for preconflict Controlling for preconflict scores
and spouse scores (df = n− 2) and marital satisfaction (df = n− 3)

Newlyweds
Mood disturbance

Wife −0.23∗ −0.14
Husband −0.13 −0.04

Anger
Wife −0.27∗ −0.25†

Husband 0.05 0.17
Distress

Wife −0.25† −0.15
Husband −0.06 0.05

Older spouses
Anger

Wife 0.03 0.14
Husband 0.03 −0.03

Distress
Wife −0.33† −0.30
Husband −0.23 −0.16

Note. N = 85 newlywed couples, N = 30 older couples; preconflict scores and marital satisfac-
tion were partialled from all correlations.
∗ p < 0.05; † p < 0.1.
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Older Adults’ Affective Response to Conflict

There were no significant correlations between wives’ or husbands’
anger DES scores and spousal satisfaction after controlling for precon-
flict scores and marital satisfaction, although there was a marginal trend
toward a negative relationship between wives’ spousal satisfaction and dis-
tress after conflict (p < 0.1) that disappeared after controlling for marital
satisfaction. Husbands’ anger after conflict had no association with spousal
support.

Spousal Support and Physiological Responses to Conflict

Descriptive statistics for all physiological measures are depicted in
Table III. A few considerations are worth noting in the interpretation of
pre- and postconflict measures. Preconflict blood pressure was measured at
the end of the baseline period and before the 10–15 min interview to deter-
mine the topics for discussion and postconflict blood pressure was measured
at the end of the 30-min discussion. Therefore, pre- and postconflict mea-
sures were separated by a minimum of 40 min and sympathetic activity in-
dicators (including epinephrine and norepinephrine) from prior analyses of
these data revealed an overall decline across the conflict discussion in sym-
pathetic activity, especially for husbands (see Kiecolt-Glaser et al., 1993). As
noted in Table III there was also a decline in newlyweds’ cortisol levels from

Table III. Means and Standard Deviations for Newlyweds’ and Older Couples’
Physiological Measures

Wives Husbands

M SD M SD

Newlyweds (N = 85)
Systolic blood pressure

Preconflict 109.16 9.46 118.43 10.31
Postconflict 109.57 11.5 116.40 10.58

Diastolic blood pressure
Preconflict 70.88 10.13 76.36 8.62
Postconflict 71.64 9.77 76.85 9.66

Cortisol
Preconflict 18.98 8.69 12.12 4.58
During conflict 16.66 8.27 10.44 3.56

Older spouses (N = 30)
Cortisol

Preconflict 14.16 5.88 12.86 4.21
During conflict 14.62 4.88 13.46 3.24
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preconflict to levels during conflict that likely reflects the normal diurnal fall
from the early morning peak (see Kiecolt-Glaser et al., 1993). Thus, results
should be interpreted as reflecting overall levels of physiological measures at
the epoch of interest (controlling for preconflict levels), rather than reflect-
ing acute reactivity to the conflict discussion that can be assessed in terms of
its significant difference from baseline. Interestingly, the lack of decline in
older spouses’ cortisol across the time period from baseline through conflict
is noteworthy, and may reflect a greater degree of HPA activity in response
to the conflict task relative to the younger spouses, although this is merely
speculative at this stage of research.

Partial plots of the association between cortisol during conflict and new-
lyweds’ and older couples’ spousal support satisfaction are depicted in Fig. 1.
Partial plots of newlyweds’ blood pressure after conflict as a function of
spousal support satisfaction are depicted in Fig. 2.

Newlyweds’ Cortisol Response During Conflict

Partial correlations were performed to determine the relationship be-
tween newlywed wives’ and husbands’ cortisol response during conflict and
satisfaction with spousal support. Wives’ satisfaction with spouse support
correlated significantly and negatively with wives’ cortisol response dur-
ing conflict when controlling for baseline cortisol values (pr = −0.34, p <
0.01), and this relationship remained significant after also controlling for
marital satisfaction (pr = −0.27; p < 0.05), although the reduced associa-
tion indicated partial mediation of marital satisfaction. There was no sig-
nificant relationship between husbands’ satisfaction with spousal support
and cortisol response during conflict when controlling for baseline cortisol
(pr = −0.07, ns).

Newlyweds’ Blood Pressure After Conflict

Spousal support satisfaction correlated significantly and negatively with
wives’ DBP after conflict when controlling for baseline DBP values (pr =
−0.26, p < 0.05), and remained significant after controlling for marital
satisfaction (pr = −0.30, p < 0.05). Contrary to our prediction, husbands’
DBP after conflict was also associated with spousal support satisfaction
(pr = −0.28, p < 0.05), but this association was reduced after controlling
for marital satisfaction (pr = −0.22, p < 0.10). There were no significant
relationships between wives’ or husbands’ satisfaction with spousal support
and their SBP after conflict when controlling for baseline values (wives:
pr = −0.10, ns; husbands: pr = 0.01, ns).
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Fig. 1. Partial plots of spouses’ cortisol responses across conflict as a function of spousal
support satisfaction. Baseline cortisol values and marital satisfaction were partialled from
these associations. N = 170 newlyweds (85 wives and 85 husbands) and N = 60 older spouses
(30 wives and 30 husbands); df = n− 3 and ranged from 140 to 159 for newlyweds and 52 to
54 for older spouses due to missing data for some variables and removal of outliers for the
analyses. Newlywed wives and older husbands who were more satisfied with spousal support
had lower cortisol responses during conflict. Spousal support satisfaction did not relate to
cortisol responses for newlywed husbands and older wives.

Older Adults’ Cortisol Response During Conflict

Husbands’ satisfaction with spouse support correlated significantly
and negatively with cortisol response during conflict when controlling for
baseline cortisol values (pr = −0.59, p< 0.01) and this association only de-
clined slightly after controlling for marital satisfaction (pr = −0.57,
p< 0.01). There were no significant relationships between wives’ satisfaction
with spousal support and cortisol response during conflict when controlling
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Fig. 2. Partial plots of newlyweds’ blood pressure at the end of conflict as a function of spousal
support satisfaction. N = 170 newlyweds (85 wives and 85 husbands); df = n− 3 and ranged
from 142 to 156 due to missing data for some variables and removal of outliers for the analyses.
Baseline blood pressure values and marital satisfaction were partialled from the analyses. The
more satisfied newlywed wives were with their spousal support, the lower their diastolic blood
pressure responses after conflict. Newlywed husbands’ partial correlation between diastolic
blood pressure after conflict and spousal support satisfaction was only moderately significant
(p < 0.1). There were no associations between spousal support satisfaction and systolic blood
pressure responses.

for baseline cortisol (pr = 0.13, ns) and, additionally, marital satisfaction
(pr = 0.10, ns).

Older Adults’ Spousal Support and Discussion Outcomes

Partial correlations between wives’ and husbands’ satisfaction with the
conflict discussion outcomes and spousal support indicated that, when
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controlling for marital satisfaction, husbands’ spousal support satisfaction
was positively correlated with their satisfaction with the discussion outcomes
(pr (27) = 0.48, p < 0.01); wives’ satisfaction with discussion outcomes did
not relate to spousal support satisfaction (pr (27) = 0.06, ns).

DISCUSSION

Newlywed wives who were less satisfied with the support they receive
from their husbands had greater cortisol and affective responses to the
conflict discussion, although affect associations with spousal support were
completely mediated by marital satisfaction. Newlywed husbands’ spousal
support satisfaction did not relate to either affective or cortisol response.
Among both wives and husbands, however, greater spousal support satis-
faction buffered diastolic blood pressure to conflict, although for husbands,
this association was mediated by marital satisfaction. Even when controlling
for marital satisfaction, a powerful predictor of marital outcomes, the rela-
tionships between wives’ spousal support and cortisol responses to conflict
were maintained, a pattern that is notable in light of the overriding influ-
ence perceptions of relationship quality have on spouses’ behaviors and
judgments (Pasch et al., 1997b).

These results might suggest that wives and husbands in new marriages
may depend equally on satisfying spousal support for attenuating the stress
of marital conflict. Indeed, both newlywed wives’ and husbands’ satisfac-
tion with spousal support was significantly and positively related to marital
satisfaction. However, wives’ support satisfaction buffered physiological re-
sponses that derive from two different sources of autonomic influence: corti-
sol from the hypothalamic–pituitary–adrenal (HPA) axis and blood pressure
from the sympathetic–adrenal–medullary (SAM) axis. Husbands’ satisfac-
tion buffered only blood pressure responses. Taken together, as predicted,
wives’ physiological responses to conflict were impacted by dissatisfaction
with spousal support to a greater extent than husbands’ responses.

For older husbands, we suggest that exclusive reliance on their wives
for social support in older age (Antonucci and Akiyama, 1987) may entail
costs during stressful marital interactions. Indeed, older husbands’ spousal
support satisfaction accounted for almost 35% of the variance in cortisol
responses during marital conflict: older husbands who were less satisfied with
the support they received from their wives had higher cortisol levels during
conflict. However, as predicted, older wives’ anger and cortisol responses
did not significantly relate to spousal satisfaction and only reports of distress
were moderately, but not significantly, associated with wives’ spousal support
satisfaction.
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Consistent with related studies (Acitelli and Antonucci, 1994; Julien
and Markman, 1991), greater marital satisfaction for older wives (but not
older husbands) was related to increased satisfaction with spousal support.
Additionally, older husbands’ overall satisfaction with discussion outcomes
was significantly and positively associated with spousal support satisfaction;
wives did not demonstrate this relationship. These findings together sug-
gest that older husbands and wives may define the constituents of spousal
support differently, and thus may feel satisfied with their marriages for differ-
ent reasons. Moreover, we assessed satisfaction with the emotional support
provided by spouses using the SSQ (Sarason et al., 1983; Wills and Shinar,
2000); others have noted that wives’ well-being, which is greatly determined
by marital satisfaction, is derived from the emotional qualities of marriage
to a greater degree than husbands’ (Gove et al., 1983).

Why did the newlywed wives and husbands have parallel associations
between spousal support and marital satisfaction when we expected, based
on prior findings, that wives’ spousal support would be more strongly posi-
tively correlated with marital satisfaction? One explanation relates to pos-
sible reciprocal effects of relationship satisfaction and support in marriage
(Pasch et al., 1997b). First, supportive exchanges between spouses may affect
their marital satisfaction over time. In their social learning model of mar-
riage, rewarding exchanges are posited to lead to increases in relationship
satisfaction, whereas punishing behaviors will lead to declines in satisfaction.
Conversely, the more satisfied spouses are with their marriage, the more
likely they will approach one another in attempts to elicit support, and the
more positively each will respond to these requests. As a result, every inter-
action between spouses is situated within their historical relationship context
which cumulatively produces spouses’ relationship satisfaction (Pasch et al.,
1997b). Thus, the stronger relationships between general well-being, marital
satisfaction, and spousal support for wives likely emerge over time with an
accumulation of experiences between spouses. Again, husbands may derive
their marital satisfaction from other characteristics of the marriage as they
age with their wives.

The biopsychosocial associations we observed shed light on the ways
spousal support perceptions should relate differently to younger and older
spouses’ orientations to marital conflict. Social support in older age likely
entails processes and factors that are distinct from those that encompass
the social support experience at younger ages; social network members may
move through life together in a “convoy” of social relations (Antonucci and
Akiyama, 1994). Women are more likely than men to be engaged in caregiv-
ing for members of this convoy, including caring for their husbands, and are
more likely than men to experience strain performing this care (Antonucci,
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1994). These discrepant demands and consequences should differentially
impact the need for support-seeking outside of a primary tie, such as that
provided by marriage. As wives and husbands age and relative gender differ-
ences in social integration emerge, older husbands may become increasingly
invested in their wives for support, and, consequently, more threatened by
conflict with them. For these older husbands, positive spousal support per-
ceptions appear to play an important role in attenuating this threat.

These relationships also provide a window into the potential mecha-
nisms linking marriage and health outcomes. We assessed a physiological
consequence of stress activation of the HPA axis and in newlyweds, we
also examined outcomes of SAM axis activation. Blood pressure changes,
a function of both the volume of blood output from the heart as well as
constriction of the peripheral blood vessels, result from SAM activation.
Heightened vasoconstriction from acute or chronic stress in the short-term
is believed to be tied to poor cardiovascular health outcomes later (Saab and
Schneiderman, 1993). HPA-derived cortisol is especially important for main-
taining normal metabolic function but is also implicated in stress-related
dysregulation of immune function (Lovallo, 1997). Indeed, higher levels
and more positive perceptions of support relate to better immune function
(Dixon et al., 2001; Esterling et al., 1994; Kiecolt-Glaser et al., 1991).

Our younger and older couples were very satisfied with spousal sup-
port. Even in light of the restricted range of scores, self-reports of spousal
support satisfaction related to the less consciously-controlled physiological
responses for both younger and older adults. This suggests that small dif-
ferences in spousal support perceptions can explain individual variation in
physiological function during conflict with a spouse. However, it is unclear
whether the changes we observed in cortisol and blood pressure have clinical
significance for health in the long term. Future longitudinal studies should
directly address the physiological mechanisms that over time produce asso-
ciations among social support and health, especially in the context of marital
relationships.

Further, the magnitude of these physiological changes was probably in-
fluenced by several factors, and many of these factors may additionally limit
the generalizability of our findings beyond a very narrow demographic. Our
subjects were quite healthy as a function of our stringent mental and physical
health exclusion criteria. These couples were, on the average, very satisfied
with their marriages; only 3% of our subjects actually scored below 100 on
the MAT, the traditional cutoff for marital distress (Ewart et al., 1991). Cou-
ples’ fights at home are more negative and last longer than those studied
in the laboratory (Margolin et al., 1989). Our couples are much better edu-
cated and have higher incomes than the average family in the United States,
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both factors that have been implicated in moderating responses to stressful
events (Burman and Margolin, 1992), and our spouses were predominantly
Caucasian. While our findings may be limited to similarly characterized cou-
ples, we believe our data are likely to underestimate the physiological im-
pact of marital discord: marital conflict may produce even greater endocrine
change in less fit populations, and perceptions of spousal support may be an
even more powerful buffer for individuals facing socioeconomic constraints.
Subsequent studies of spousal support, marital conflict and physiological
concomitants should be conducted with diverse samples in order to clarify
important modifying environmental and demographic factors.

Our data suggest that the pathways linking the shorter-term physiolog-
ical processes to long-term health may well differ for wives and husbands
across the life span. As husbands grow to rely exclusively on their wives, emo-
tional spousal support, through its mediating effects on cortisol responses
during marital conflict, may serve an important role in determining older hus-
bands’ health. For wives who maintain meaningful emotional relationships
outside of marriage as they age (Carstensen and Charles, 1998), satisfaction
with spousal support underpins more global perceptions of marital quality,
setting the stage for positive marital functioning and subsequent pathways
to health (Kiecolt-Glaser and Newton, 2001).

ACKNOWLEDGMENTS

Work on this article was supported in part by NIH Program Project
Grant MH44660 and P50 DE13749, NIA Program Project Grant AG16321,
NIH General Clinical Research Center Grant M01-RR-00034, NIH Inde-
pendent Scientist Award MH01467, The Ohio State University Comprehen-
sive Cancer Center Grant CA-16058-09, and NIH Psychoneuroimmunology
Training Grant MH18831.

REFERENCES

Acitelli, L. K. (1996). The neglected links between marital support and marital satisfaction. In
Pierce, G. R., Sarason, B. R., and Sarason, I. G. (Eds.), Handbook of Social Support and
the Family, Plenum, New York, pp. 83–103.

Acitelli, L. K., and Antonucci, T. C. (1994). Gender differences in the link between marital
support and satisfaction in older adults. J. Pers. Soc. Psychol. 67(4): 688–698.

Antonucci, T. C. (1994). A life-span view of women’s social relations. In Turner, B. F., and Troll,
L. E. (Eds.), Women Growing Older: Psychological Perspectives, Sage, Thousand Oaks,
CA, pp. 239–269.

Antonucci, T. C., and Akiyama, H. (1987). An examination of sex differences in social support
among older men and women. Sex Roles 17(11/12): 737–749.



P1: JQX

Journal of Behavioral Medicine [jobm] PP1215-jobm-487417 May 13, 2004 20:21 Style file version Feb 25, 2000

Spousal Support and Physiology 253

Antonucci, T. C., Akiyama, H. (1994). Convoys of attachment and social relations in children,
adolescents, and adults. In Nestmann, F., and Hurrelmann, K. (Eds.), Social Networks and
Social Support in Childhood and Adolescence, Walter De Gruyter, Berlin, pp. 37–52.

Baron, R. M., and Kenny, D. A. (1986). The moderator–mediator variable distinction in social
psychological research: Conceptual, strategic and statistical considerations. J. Pers. Soc.
Psychol. 51: 1173–1182.

Burman, B., and Margolin, G. (1992). Analysis of the association between marital relationships
and health problems: An interactional perspective. Psychol. Bull. 112: 39–63.

Carels, R. A., Blumenthal, J. A., and Sherwood, A. (1998). Effect of satisfaction with social
support on blood pressure in normotensive and borderline hypertensive men and women.
Int. J. Behav. Med. 5(1): 76–85.

Carstensen, L. L., and Charles, S. T. (1998). Emotion in the second half of life. Curr. Dir. Psychol.
Sci. 7(5): 144–149.

Cohen, S., and Herbert, T. B. (1996). Health psychology: Psychological factors and physical
disease from the perspective of human psychoneuroimmunology. Annu. Rev. Psychol. 47:
113–142.

Coyne, J. C., Rohrbaugh, M. J., Shoham, V., Sonnega, J. S., Nicklas, J. M., and Cranford, J. A.
(2001). Prognostic importance of marital quality for survival of congestive heart failure.
Am. J. Cardiol. 88: 526–529.

Cutrona, C. E., and Suhr, J. A. (1994). Social support communication in the context of marriage:
An analysis of couples’ supportive interactions. In Burleson, B. R., Albrecht, T. L., and
Sarason, I. G. (Eds.), Communication of Social Support: Messages, Interactions, Relation-
ships, and Community, Sage, Thousand Oaks, CA, pp. 113–135.

Dehle, C., Larsen, D., and Landers, J. E. (2001). Social support in marriage [Special issue]. Am.
J. Fam. Ther. 29(4): 307–324.

Dixon, D., Cruess, S., Kilbourn, K., Klimas, N., Fletcher, M. A., Ironson, G., Baum, A.,
Schneiderman, N., and Antoni, M. H. (2001). Social support mediates loneliness and
human herpesvirus Type 6 (HHV-6) antibody titers. J. Appl. Soc. Psychol. 31(6): 1111–
1132.

Esterling, B. A., Kiecolt-Glaser, J. K., Bodnar, J. C., and Glaser, R. (1994). Chronic stress, social
support, and persistent alterations in the natural killer cell response to cytokines in older
adults. Health Psychol. 13(4): 291–298.

Ewart, C. K. (1993). Marital interaction–The context for psychosomatic research. Psychosom.
Med. 55: 410–412.

Ewart, C. K., Taylor, C. B., Kraemer, H. C., and Agras, W. S. (1991). High blood pressure and
marital discord: Not being nasty matters more than being nice. Health Psychol. 10: 155–163.

Glynn, L. M., Christenfeld, N., and Gerin, W. (1999). Gender, social support, and cardiovascular
responses to stress. Psychosom. Med. 61(2):234–242.

Gove, W. R., Hughes, M., and Style, C. B. (1983). Does marriage have positive effects on
psychological well-being of the individual? J. Health Soc. Behav. 24: 122–131.

Izard, C. E., and Bartlett, E. S. (1972). Patterns of Emotions: A New Analysis of Anxiety and
Depression, Academic Press, Oxford, England.

Julien, D., and Markman, H. J. (1991). Social support and social networks as determinants of
individual and marital outcomes. J. Soc. Pers. Relationships 8(4): 549–568.

Kiecolt-Glaser, J. K., Dura, J. R., Speicher, C. E., Trask, O. J., and Glaser, R. (1991). Spousal
caregivers of dementia victims: Longitudinal changes in immunity and health. Psychosom.
Med. 53: 345–362.

Kiecolt-Glaser, J. K., Glaser, R., Cacioppo, J. T., MacCallum, R. C., Snydersmith, M., Kim,
C., and Malarkey, W. B. (1997). Marital conflict in older adults: Endocrinological and
immunological correlates. Psychosom. Med. 59: 339–349.

Kiecolt-Glaser, J. K., Glaser, R., Cacioppo, J. T., and Malarkey, W. B. (1998). Marital stress:
Immunologic, neuroendocrine, and autonomic correlates. Ann. N.Y. Acad. Sci. 840: 649–
655.

Kiecolt-Glaser, J. K., Malarkey, W. B., Chee, M., Newton, T., Cacioppo, J. T., Mao, H., and Glaser,
R. (1993). Negative behavior during marital conflict is associated with immunological
down-regulation. Psychosom. Med. 55: 395–409.



P1: JQX

Journal of Behavioral Medicine [jobm] PP1215-jobm-487417 May 13, 2004 20:21 Style file version Feb 25, 2000

254 Heffner, Kiecolt-Glaser, Loving, Glaser, and Malarkey

Kiecolt-Glaser, J. K., and Newton, T. (2001). Marriage and health: His and hers. Psychol. Bull.
127: 472–503.

Kirschbaum, C., Klauer, T., Filipp, S.-H., and Hellhammer, D. H. (1995). Sex-specific effects of
social support on cortisol and subjective responses to acute psychological stress. Psycho-
som. Med. 57(1): 23–31.

Krokoff, L. J. (1989). Predictive validation of a telephone version of the Locke-Wallace Marital
Adjustment Test. J. Marriage Fam. 51: 767–775.

Levenson, R. W., Carstensen, L. L., and Gottman, J. M. (1993). Long-term marriage: Age,
gender, and satisfaction. Psychol. Aging 8(2): 301–313.

Locke, H. J., and Wallace, K. M. (1959). Short marital adjustment and prediction tests: Their
reliability and validity. Marriage Fam. Living 21: 251–255.

Lovallo, W. (1997). Stress and Health: Biological and Psychological Interactions, Sage, Thousand
Oaks, CA.

Malarkey, W., Kiecolt-Glaser, J. K., Pearl, D., and Glaser, R. (1994). Hostile behavior during
marital conflict alters pituitary and adrenal hormones. Psychosom. Med. 56: 41–51.

Margolin, G., Burman, B., and John, R. S. (1989). Home observations of married couples reen-
acting naturalistic conflicts. Behav. Assess. 11: 101–118.

Martire, L. M., Stephens, M. A. P., Druley, J. A., and Wojno, W. C. (2002). Negative reactions to
received spousal care: Predictors and consequences of miscarried support. Health Psychol.
21(2): 167–176.

McNair, D. M., Lorr, M., and Dropelman, L. F. (1981). Profile of Mood States, Educational and
Testing Service, San Diego.

Pasch, L. A., Bradbury, T. N., and Davila, J. (1997a). Gender, negative affectivity, and observed
social support behavior in marital interaction. Personal Relationships 4(4): 361–378.

Pasch, L. A., Bradbury, T. N., and Sullivan, K. T. (1997b). Social support in marriage: An analysis
of intraindividual and interpersonal components. In Pierce, G. R., Lakey, B., et al. (Eds.),
Sourcebook of Social Support and Personality, Plenum, New York, pp. 229–256.

Saab, P. G., and Schneiderman, N. (1993). Biobehavioral stressors, laboratory investigation,
and the risk of hypertension. In Blascovich, J. J., and Katkin, E. S. (Eds.), Cardiovascu-
lar Reactivity to Psychological Stress and Disease, American Psychological Association,
Washington, DC, pp. 49–82.

Sarason, I. G., Levine, H. M., Basham, R. B., and Sarason, B. R. (1983). Assessing social support:
The Social Support Questionnaire. J. Pers. Soc. Psychol. 44: 127–139.

Seeman, T. E., Berkman, L. F., Blazer, D., and Rowe, J. W. (1994). Social ties and support and
neuroendocrine function: The MacArthur studies of successful aging. Ann. Behav. Med.
16(2): 95–106.

Steptoe, A., Lundwall, K., and Cropley, M. (2000). Gender, family structure and cardiovascular
activity during the working day and evening. Soc. Sci. Med. 50(4): 531–539.

Uchino, B. N., Uno, D., and Holt-Lunstad, J. (1999). Social support, physiological processes,
and health. Curr. Dir. Psychol. Sci. 8(5): 145–148.

Wills, T. A., and Shinar, O. (2000). Measuring perceived and received social support. In Co-
hen, S., Underwood, L. G., and Gottlieb, B. H. (Eds.), Social Support Measurement and
Intervention: A Guide for Health and Social Scientists, Oxford Press, Oxford, pp. 86–135.

Xu, Y., and Burleson, B. R. (2001). Effects of sex, culture, and support type on perceptions of
spousal social support: An assessment of the “support gap” hypothesis in early marriage.
Hum. Commun. Res. 27(4): 535–566.


