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Abstract
Background Social support has been strongly linked to
health outcomes. However, the factors associated with satis-
faction with social support remain poorly understood.
Purpose We examined the impact of different types of sup-
port, affect, marital satisfaction, personality, and disease-
related variables on day-to-day and overall satisfaction with
spouse responses.
Methods Sixty-nine married people with rheumatoid arthritis
completed an initial structured interview, followed by twice-
daily phone interviews for 1 week.
Results Higher levels of esteem support were associated with
increased satisfaction, whereas negative spouse responses
were related to decreased satisfaction across the day. Greater
positive affect and lower pain were associated with higher
concurrent satisfaction, but the effects did not last over the
day. At the between-person level, older age and lower fatigue
were related to higher satisfaction.
Conclusions Several key factors related to support satisfac-
tion were identified. Esteem support appeared to play a par-
ticularly important role and warrants attention in future
research.

Keywords Rheumatoid arthritis . Chronic pain . Social
support . Intensive longitudinal design . Couples

High levels of social support have been reliably associated
with lower rates of depressive and anxiety disorders, more
rapid recovery from physical illness, and lower rates of mor-
bidity and mortality [1]. However, despite the health benefits
of social relationships and calls in the literature for targeting
social support in psychosocial interventions, surprisingly little
research has explored the antecedents of perceived social sup-
port [2, 3]. The question remains: What exactly contributes to
our perceptions of support?

The intuitive answer is that the support one receives is
directly responsible for one’s subsequent perceptions of sup-
port. However, the presumption of a strong, direct link be-
tween the support a person receives (i.e., specific supportive
behaviors) and the support a person perceives (i.e., perceived
availability of, and satisfaction with, support) has been chal-
lenged. For example, a meta-analysis of 23 studies found that
the correlation between the received and perceived support
subscales of the Inventory of Socially Supportive Behaviors
was only 0.35 [4]. In light of such findings, some have argued
that perceived social support is a stable, between-person var-
iable that is akin to a personality construct [5], or a redundant
correlate of overall relationship satisfaction [1]. However, the
test–retest reliability of measures of perceived satisfaction
with support are typically only in the moderate range and tend
to decrease as the time between measurements increases [3, 6,
7]. This suggests that levels of perceived support may not be
as stable as they are often conceived to be.

One key reason for a lack of progress in understanding
predictors of satisfaction with support is that research methods
have typically failed to match the complexities of this con-
struct [8]. Social relationships are dynamic processes that not
only differ between individuals, but also fluctuate within indi-
viduals over time and across situations [9, 10]. However, the
vast majority of studies have employed either cross-sectional
designs or longitudinal study designs with one-time follow-up
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to identify predictors of satisfaction with support. These meth-
odological approaches fail to capture the within-person vari-
ability that may exist in satisfaction with support and do not
allow researchers to explore possible factors associated with
this within-person variability [9]. Given that within-person
fluctuations in support satisfaction can have a meaningful im-
pact on health outcomes [11], this represents a significant gap
in the literature.

The current study answers calls for the use of intensive
longitudinal methods to better understand both within- and
between-person variability in satisfaction with support [8,
12, 13]. The focus of the current study was on perceptions
of support of married people living with rheumatoid arthritis
(RA), a chronic autoimmune disease characterized by frequent
fluctuations in joint swelling and stiffness, fatigue, and pain
[14]. While biological and medical factors are typically re-
sponsible for triggering the onset of RA, the disease course
is often moderated by psychosocial factors [15]. For example,
previous research has shown that increases in satisfaction with
support can help to disrupt the vicious cycle of pain, mood,
and catastrophizing as it unfolds over the course of the day
[11]. In another study of people with RA, perceived availabil-
ity of emotional and instrumental social support at baseline
was predictive of pain and functional disability at 3- and 5-
year follow-up [16]. Thus, by developing a better understand-
ing of factors that influence perceptions of support among
those with RA, it may be possible to enhance not only our
theoretical understanding of social support, but also to use this
knowledge to develop support interventions.

Given that supportive gestures may make only a small con-
tribution to perceptions of support, one must consider other
possible antecedents [4]. A review of the literature reveals a
number of psychosocial and disease-related factors that may
contribute to within- and between-person differences in sup-
port satisfaction among individuals with chronic pain. For
example, there is strong and consistent evidence that negative
spousal interactions can have powerful effects on support sat-
isfaction [17, 18]. Positive and negative affect may also play a
role in determining satisfaction with support [19]. Indeed,
mood is one of the most fundamental aspects of any social
interaction and one that alters how we act ourselves and how
we perceive the actions of others [9, 20, 21]. Although the
impact of positive mood on support satisfaction has not been
explored in the context of chronic pain, there is cross-sectional
evidence that people with chronic pain who experience greater
anxiety and depression report lower perceived support [22].

More stable psychosocial factors, such as marital satisfac-
tion and personality, may also play a role in day-to-day levels
of satisfaction with support, both by influencing the nature
and frequency of support from others, and how such support-
ive gestures are perceived [23]. Married people with RAwho
report higher levels of relationship satisfaction also tend to
report higher levels of beneficial support from their spouses

[24]. Extraversion has been linked to a greater likelihood of
receiving social support, as well as higher overall levels of
perceived availability of support in past research [2, 25, 26].
However, not all studies have found an association [27]. Neu-
roticism and trait levels of emotional stability have also been
linked with evaluations of social support [25, 28].

Disease-related factors, such as pain, fatigue, and func-
tional disability, may also impact a person’s satisfaction
with support. Using an intensive longitudinal design, re-
search has found that on days when people with RA
experience higher levels of pain, they report more relation-
ship stress and less relationship enjoyment [29]. Pain was
also the most important predictor of changes in social and
emotional functioning in a longitudinal study of 15,000
people with RA [30]. In cross-sectional research on people
with chronic illness, fatigue and disability have shown a
negative association with ratings of perceived support [31,
32].

Despite the critical role of social support for health, the
antecedents of perceived support remain poorly understood.
Using an intensive longitudinal design, the current study
aimed to increase understanding of satisfaction with support
among married people with RA. The first study aim was to
examine the extent to which satisfaction with spouse re-
sponses varies within- and between-individuals. It was hy-
pothesized that there would be meaningful variance in satis-
faction with spouse support at both levels over the 7-day study
period.

The second aimwas to identify factors associated with both
within- and between-person variability in satisfaction with
spouse responses. Whereas previous studies have generally
looked at one or two covariates of perceived support in a
cross-sectional design, the current study investigated variance
at both levels usingmultiple covariates in order to gain a better
understanding of the most important factors related to satis-
faction with support. At the within-person level, higher levels
of RA pain intensity, negative affect, and negative spousal
interactions were expected to be associated with lower satis-
faction with spouse responses, whereas higher levels of posi-
tive spousal interactions (i.e., informational, instrumental, es-
teem, and solicitous) and positive affect were expected to be
associated with greater satisfaction with spouse responses.
Affect, pain, and support were assessed twice daily, allowing
for an examination of the concurrent association between
study variables, as well as the lagged association (from morn-
ing to evening). Although lagged analyses alone cannot deter-
mine causality, they can help establish temporal precedence
among study variables [12, 33]. At the between-person level,
participants higher in extraversion and marital satisfaction
were hypothesized to report greater overall levels of satisfac-
tion with responses across the study period, and those higher
levels of neuroticism were expected to report lower overall
levels of satisfaction with spouse responses.
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Method

Participants and Recruitment

An initial contact letter was mailed to 800 adults with RAwho
were randomly selected from the Mary Pack Arthritis Society
database and had previously agreed to be contacted for re-
search purposes. The letter described the study and asked
those who were interested to contact the research office. Po-
tential participants were screened over the phone to verify
eligibility. Inclusion criteria were: a diagnosis of RA, pain
due to RA during the previous month, 18 years of age or older,
married or cohabitating, and fluency in English.

From the 800 contact letters that were sent, 202 potential
participants contacted our research office, representing a 25%
initial response rate. Of these 202 respondents, 21 % declined
to be screened for eligibility, 26%were excluded due to being
neither married nor in a common-law relationship, 8 % were
excluded due to a lack of RA pain in the last month, and 10 %
declined to participate following screening. Informed consent
was obtained from all individual participants included in the
study. Three percent of those who passed screening and com-
pleted the full study were excluded from data analysis due to
completing less than 60% of the daily interviews. This a priori
condition was in place due to concerns about the representa-
tiveness and reliability of such data. All participants were
mailed a gift valued at approximately $10 upon completion
of the initial interview and were entered into a draw for $1000.

The final sample was comprised of 69 individuals with RA,
living outside the Lower Mainland of British Columbia, Can-
ada. On average, participants were 59 years old (SD=10.9,
range 29 to 82) and were predominantly female (84 %) and
Caucasian (86 %). The higher proportion of women and Cau-
casians in this sample is characteristic of an RA population
[14]. The average number of years since being diagnosed was
17 (SD=12.7, range: 1–50). Ninety-six percent of the sample
was married. Participants had been married an average of
29.7 years (SD=14.9). Thirty-six percent were retired at the
time of the study, 28 % were employed, 17 % were on dis-
ability or temporarily laid off, 10 % were on sick leave, and
7 % were homemakers.

Procedure

Participants completed an initial structured background tele-
phone interview that lasted approximately 30 min. They then
completed 10-min structured telephone interviews twice a day
for 1 week. Morning interviews were conducted 6 h after the
participants had woken up, and evening interviews were con-
ducted 6 h after that. The use of intensive longitudinal proce-
dures such as these can help to reduce recall bias [33]. Partic-
ipants were asked to conduct the interview in a place where
they could speak privately.

Seven female upper-year undergraduate students conduct-
ed the interviews, and each participant was assigned the same
interviewer for the duration of the study in order to build
rapport. All interviewers received extensive training and su-
pervision in the administration of structured telephone inter-
views, and all interviews were audio taped (with participants’
permission) to allow protocol adherence to be monitored. The
first four or five of each interviewer’s daily interviews were
reviewed and extensive feedback was provided, followed by
random reviews of interview tapes and regular team meetings
for the remainder of the study period. Interviewer effects were
not examined due to a lack of statistical power, and no effects
of study day were evident in the results.

Initial Background Interview

Participants were asked a series of questions about their per-
sonality, marital satisfaction, disease-related factors, and
demographics.

Neuroticism and Extraversion Personality variables were
measured using the NEO Five Factor Inventory [34]. The
measure consists of 60 items rated on a 5-point Likert scale
ranging from “strongly disagree” to “strongly agree.” The
scale has shown good test–retest reliability and internal con-
sistency and has been validated against other measures of
personality [34]. The neuroticism and extraversion subscales
both had a Cronbach’s alpha of 0.88.

Marital Satisfaction A brief 21-item version of the Marital
Satisfaction Inventory was used. The scale is similar to the
Marital Satisfaction Inventory-Revised, which has shown
good test–retest reliability over a 6-week period, as well as
good discriminative abilities [35]. Cronbach’s alpha was 0.79.

Functional Disability A modified version of the Health As-
sessment Questionnaire was used to measure functional dis-
ability [36]. It measures difficulties in performing daily activ-
ities, such as getting in and out of bed or walking. The scale
has shown good reliability and validity and has been frequent-
ly used in rheumatic disease populations [36]. Cronbach’s
alpha was 0.88.

Fatigue Participants were asked to indicate how often they
felt fatigued in the last week on a scale from 1 (never) to 10
(all the time) and to rate the intensity of fatigue on a scale from
1 (no fatigue) to 10 (fatigue as bad as it could be). These items
were combined to form a single score.

Last, participants were asked to report on a variety of de-
mographic factors (age, gender, ethnicity, employment status,
education, and income) and to indicate when they were first
diagnosed with RA.

26 ann. behav. med. (2016) 50:24–33



Twice-Daily Interviews

At each of the 14 additional time points, participants reported
on pain intensity, positive and negative affect, the types of
spouse responses, and their general satisfaction with spouse
responses. During the morning interviews, participants were
asked to report on their experiences so far that day (i.e., during
the 6 h since they first woke up). During the evening inter-
views, participants reported on their experiences since they
last spoke with the interviewer (i.e., during the past 6 h).

Pain Intensity Participants rated their pain using a numeric
rating scale ranging from 0 (no pain) to 10 (pain as bad as it
could be) [37], which has been validated for use with people
with rheumatic diseases.

Positive and Negative Affect The Derogatis Affects Balance
Scale was used to measure positive and negative affect [38]
and has shown good internal consistency and test–retest reli-
ability [39]. Given the high correlation between the depression
and anxiety subscales in the current study (average across time
points: r=.69, range: 0.53–0.89), they were combined for use
as a single indicator of negative affect. Cronbach’s alpha for
the combined measure was 0.89 (range: 0.82–0.94). Partici-
pants provided responses on a 5-point Likert scale indicating
how much items reflected how they felt (0 = does not apply, 1
= not at all, 2 = a little, 3 = somewhat, 4 = a lot).

Perception of Spouse Responses A modified version of the
received support subscale of the Berlin Social Support Scales
was used [40]. Participants indicated how their spouse
responded to them so far that day (or since they last spoke to
the interviewer). The measure assesses emotional support
(e.g., “He/she showed you that he/she loves and accepts
you”), informational support (e.g., “He/she helped me find
something positive in my situation”), instrumental support
(e.g., “He/she took care of things you could not manage on
your own”), and negative responses (e.g., “He/she complained
about you”). Of note, two of the emotional support items
reflected solicitous emotional support (“He/she comforted
you when you were feeling bad” and “He/she expressed con-
cern for your condition”), and two items were reflective of
esteem emotional support (“He/she showed you that he/she
loves and accepts you” and “He/she made you feel valued
and important”). Since solicitous support has been identified
as leading to increases, rather than decreases in negative
mood, pain, and disability in past research [41], these sub-
scales were examined separately in the present study. Re-
sponses were based on the same Likert scale as positive and
negative affect. If participants indicated that they had not seen
or spoken to their spouse during the 6 h leading up to the
interview, spouse response questions were skipped for that
time point and treated as missing data in the analyses.

Satisfaction with Spouse Responses During each interview,
participants were asked, “To what extent were you satisfied
with the way in which your husband/wife responded to you
since we last spoke?” Responses were based on the same
Likert scale as positive and negative affect and the spouse
response subscales.

Results

Response Rate and Descriptive Statistics

All participants completed the background interview. Re-
sponse rates on the twice-daily interviews were also excellent,
with 99 % of the possible 966 AM and PM interviews com-
pleted. Sixty-two of the included participants completed all of
the 14 twice-daily interviews, six participants missed one, and
one participant missed four. The high response rate observed
in the current study could be due to several factors. For exam-
ple, participants may have beenmoremotivated and may have
felt a greater sense of accountability since interviews were
conducted over the telephone and by the same interviewer
for the duration of the study period. An effort was also made
to ensure that each daily interview was scheduled for a time
that was convenient for the participant (while still being in line
with the study protocol). Descriptive statistics for the daily
interview variables are presented in Table 1.

Study Aim 1: to Examine the Extent toWhich Satisfaction
with Spouse Responses Varies Within-
and Between-Individuals

Within- and between-subject analysis provides an estimate of
howmuch of the variance in a construct is within- or between-
person [42, 43]. Over the 7-day study period, 40 % of the
variability in PM satisfaction with spouse responses was with-
in-person, and 60 % of the variability was between-person.

Study Aim 2: to Identify Factors Associated with Both
Within- and Between-Person Variability in Satisfaction
with Spouse Responses

Multilevel modeling was used to simultaneously examine fac-
tors associated satisfaction with spouse responses at the
within-person (“Level 1”) and between-person (“Level 2”)
level. This procedure is generally robust to missing data, as
data that are missing at random are acceptable in a multilevel
multivariate analysis [44]. The MIXED MODELS procedure
in SPSS v. 20 was used to conduct all multilevel analyses.
Two within-day investigations were conducted: a concurrent
and a lagged analysis. In the concurrent analyses, PM vari-
ables were examined in relation to PM satisfaction with re-
sponses, controlling for AM satisfaction with spouse
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responses. In the lagged analyses, AM covariates were used to
predict PM satisfaction with responses.

Because the current study focused on within-person vari-
ability, person-mean centering of level 1 predictor and control
variables was used [33, 44, 45]. A person-mean centered var-
iable uses a person’s own average over the course of the week
as the reference point. In this study, the resulting person-mean
centered variables reflect whether a person was higher or low-
er than their own average at a given time point. For example,
concurrent models can be interpreted as follows: “on evenings
when participants were (higher/lower) than they usually are on
X, they tended to report (higher/lower) levels of satisfaction
with spouse support.” When person-mean centering is used
for level 1 variables, participant’s average for each variable
becomes zero. Since between-person differences were also
thought to exist, each participant’s non-centered mean was
entered at level 2 to test for these associations [44, 45].

Fixed coefficient models were estimated as they are gener-
ally robust with 50 or more participants [44, 46]. Maximum
likelihood was used as the estimation procedure for overall
model fit [44], and cases bootstrapping was used to increase
the robustness of the estimates of the fixed effects [47].

Before specifying the concurrent and lagged models,
within- and between-subjects analysis was used to evaluate
(a) the order of the entry of the within-person variables and
(b) the level they were to be entered (i.e., within-person, be-
tween-person, or both) [42, 43]. Hox’s guidelines for multi-
level model building were followed [44]. First, AM satisfac-
tion with spouse responses was added as a control [33]. Next,
level 1 predictors were entered, with the most strongly asso-
ciated variables added first. Finally, level 2 means and covar-
iates were entered in the order of the strength of their bivariate
association with the dependent variable. If the inclusion of a
variable improved model fit, it was retained in subsequent
steps of model building; if not, it was eliminated and the next
variable was tested. Covariates that were not significant at the

bivariate level (e.g., negative affect) were not tested in the
models presented here. However, supplementary analyses re-
vealed that there were no significant changes to parameter
estimates when these variables were tested in the model.

Concurrent Analysis

After following the steps outlined, the final concurrent model
is depicted here:

Level 1: Yij = b0j + b1j (AM satisfaction with spouse
responses) + b2j (PM esteem support) + b3j (PM negative
responses) + b4j (PM instrumental support) + b5j (PM
positive affect) + b6j (PM pain) + rij
Level 2: b0j = y00 + y11 (average PM esteem support) + y12
(marital satisfaction) + y13 (average PM negative re-
sponses) + y14 (fatigue) + y15 (average PM informational
support) + y16 (age) + u0j

In the final model, a participant’s PM satisfaction with re-
sponses (Yij) is related to their average PM satisfaction with
responses (b0j). Satisfaction with responses was also related to
deviances from participant’s average AM satisfaction with
responses, PM esteem support, PM instrumental support,
and PM positive affect, such that when participants were
higher than their own average on these variables on a given
day, they also tended to be higher in their satisfaction with
spouse responses. When participants had higher than their
average levels of PM negative responses and PM pain, they
reported lower satisfaction with the way their spouse
responded to them. Level 1 variance not explained by the
model is represented by the term rij. At level 2, a person’s
average PM satisfaction with responses (b0j) was related to
the average satisfaction with spouse responses across all par-
ticipants (y00), and as a participant’s average level of PM es-
teem support and PM informational support increased, they

Table 1 Daily interview descriptive statistics

Variable AMN AM mean AM std. deviation PMN PM mean PM sd. deviation

Pain 477 4.05 2.34 479 3.83 2.32

Positive affect 477 2.75 0.73 478 2.86 0.69

Negative affect 477 1.27 0.42 478 1.22 0.39

Negative responses 426 1.12 0.31 443 1.11 0.30

Esteem support 425 2.94 0.89 442 2.99 0.91

Solicitous support 426 2.06 1.02 442 2.10 1.01

Informational support 426 1.52 0.69 442 1.57 0.70

Instrumental support 427 2.45 1.01 443 2.58 0.97

Satisfaction with support 427 3.36 0.87 443 3.40 0.82

A total of 483 observations were possible.Ns for support-related variables are lower because the questions were skipped if participants had not interacted
with their spouse. All scales on a range of 1–4 except pain, which has a range of 0–10
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were more likely to report higher satisfaction with spouse
responses. Older participants were also more likely to report
higher satisfaction, as were those who were more satisfied
with their relationship. However, participants with more aver-
age PM negative responses and more fatigue reported lower
levels of satisfaction with spouse responses. The residual term
is represented by u0j. Overall, compared to the intercept-only
model, the final model was a significantly better fit, χ2 (15,
N=483)=286.122, p<.0001. See Table 2 for the individual
parameter estimates. The concurrent model explained 24 %
of the within-person variance, and 80 % of the between-
person variance.

Lagged Analysis

In the lagged analysis, only two level 1 variables were asso-
ciated with satisfaction with spouse responses: AM esteem
support and negative responses. At the between-person level
of analysis, average AM esteem support, marital satisfaction,

average AM negative responses, fatigue, and age all contrib-
uted to improvement inmodel fit; all variables were associated
with satisfaction in spouse responses in the same direction as
the concurrent analysis. See Table 2 for parameter estimates
for the final model. Overall, the model was a significant im-
provement over the intercept-only model χ2 (12, N=483)=
187.721, p<.0001. The lagged analysis explained 6 % of the
within-person variance and 65 % of the between-person
variance.

Discussion

Recent evidence from intensive longitudinal studies suggests
that day-to-day fluctuations in support satisfaction can impact
a range of health outcomes, including pain, fatigue, and mood
[15, 48, 49]. In the present study, 40 % of the variability in
satisfaction with spouse responses was within-person, and
60 % was between-person. A number of psychosocial and

Table 2 Multilevel parameter estimates, concurrent and lagged models, outcome variable: PM satisfaction with responses

Parameters included Parameter estimate Bootstrap

Bias SE Sig. (2-tailed) 95 % CI

LL UL

Concurrent model

Intercept 2.434 −0.019 0.315 0.001 1.797 3.017

Level 1: AM satisfaction with responses 0.059 −0.003 0.062 0.351 −0.065 0.184

PM esteem support 0.162 0.002 0.034 0.001 0.098 0.232

PM negative responses −0.084 0.004 0.041 0.042 −0.156 0.005

PM instrumental support 0.067 −0.001 0.018 0.001 0.029 0.103

PM positive affect 0.101 0.004 0.061 0.111 −0.012 0.223

PM pain −0.049 0.002 0.022 0.022 −0.091 −0.006
Level 2: Average esteem support 0.254 0.000 0.019 0.001 0.220 0.293

Marital satisfaction 0.024 0.000 0.150 0.862 −0.260 0.328

Average negative responses −0.239 0.005 0.053 0.001 −0.335 −0.123
Fatigue −0.077 0.000 0.013 0.001 −0.102 −0.053
Average informational support 0.059 0.000 0.018 0.001 0.022 0.097

Age 0.009 0.000 0.002 0.002 0.004 0.014

Lagged model

Intercept 2.262 0.005 0.300 0.001 1.680 2.860

Level 1: AM satisfaction with responses 0.084 −0.007 0.077 0.273 −0.068 0.237

AM esteem support 0.075 0.002 0.030 0.019 0.014 0.132

AM negative responses −0.103 0.000 0.041 0.015 −0.182 −0.016
Level 2: Average esteem support 0.246 −0.001 0.019 0.001 0.207 0.284

Marital satisfaction 0.018 −0.007 0.181 0.928 −0.328 0.363

Average negative responses −0.162 0.005 0.052 0.002 −0.259 −0.058
Fatigue −0.079 −0.001 0.014 0.001 −0.108 −0.052
Age 0.012 0.000 0.003 0.001 0.007 0.017
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disease-related factors were identified to help explain this var-
iability. Specifically, emotional-esteem and negative spouse
responses emerged as key predictors of both within- and
between-person variability in support satisfaction, whereas
fatigue and age were significantly related to between-person
differences in satisfaction.

The substantial within-person variability in satisfaction
with spouse responses challenges the idea that satisfaction
with support is a predominantly stable, between-person trait.
These results are also consistent with previous daily diary
research that has demonstrated significant within-person var-
iance in spousal relationship enjoyment in people with RA
[29] and in satisfaction with support among college students
[9]. The degree of within-person variability across the 7-day
study period is particularly noteworthy given that the sample
was largely comprised of people in longstanding marriages
and with a longstanding diagnosis of RA. People in newer
relationships or who have been more recently diagnosed with
RA may show even greater daily fluctuations in support sat-
isfaction as they learn to navigate the challenges of living with
RA in the context of a close relationship.

The majority of past research has conceptualized social
support as a predictor or moderator of health outcomes, rather
than an outcome itself [3, 9]. The current study is novel in that
it tested a comprehensive set of psychosocial and disease-
related factors that have been independently related to per-
ceived support in past research, with the goal of identifying
those that are most relevant to support satisfaction. By includ-
ing specific types of supportive gestures, the current study was
also able to ascertain which types of responses are related to
day-to-day changes in satisfaction with support. The results
pointed to a key role of emotional-esteem support. On days
when participants reported higher than usual levels of esteem
support (i.e., “my spouse showed me that he/she loves and
accepts me,” and “my spouse made me feel valued and im-
portant”), they reported significantly greater satisfaction with
spouse responses both concurrently and over the course of the
day. Participants who reported higher overall levels of esteem
support across the study period also reported significantly
higher average levels of satisfaction with support.

These findings can be used to help inform psychosocial
interventions for people with RA and chronic pain. A recent
review and meta-analysis highlighted the benefit of including
family members in cognitive and behavioral interventions for
chronic illnesses, such as chronic pain [50]. To this end, our
findings can be integrated into dyadic interventions for chron-
ic pain. For example, our findings suggest that spouses should
particularly focus on increasing esteem support in order to
boost overall support satisfaction, and also highlight the dele-
terious effect of negative responses.

Another robust finding was the relationship between per-
ceptions of negative spouse responses (i.e., complaints and
avoidance) and lower levels of satisfaction with spouse

responses, both at the within- and between-person level. This
finding is consistent with past research [17], and in fact, daily
diary studies have shown that spousal strain can actually over-
ride the benefits of spousal support [51]. In the present study,
positive and negative interactions remained independent and
significant predictors of satisfaction with spouse responses,
suggesting that both should be addressed and emphasized in
future social support interventions for chronic pain
populations.

A growing number of correlational and longitudinal studies
have demonstrated an association between happiness and pos-
itive mood and stronger social relationships, as indicated by a
higher number of close friends, greater support satisfaction,
greater marital satisfaction, and less loneliness [52]. Consis-
tent with past research, increases in positive affect were found
to be associated with a trend towards higher concurrent levels
of satisfaction with spouse responses. This finding is consis-
tent with affect as information theory, wherein state affect can
impact judgments about others [53]. However, the effect of
positive affect did not persist over time. It is possible, though,
that the absence of lagged effects for positive affect may re-
flect the nature of the study design: Mood and support were
assessed only twice daily and it is possible that a more fre-
quent assessment of study variables would have better cap-
tured these unfolding processes. Contrary to study hypotheses
and past research, multilevel analyses did not reveal a signif-
icant association between negative affect and satisfaction with
spouse responses. A lack of significant effects for negative
affect may have been due to the relatively low levels of neg-
ative affect (and corresponding low levels of variability) in our
sample; a more distressed sample may have yielded signifi-
cant effects.

Consistent with study hypotheses, RA-related pain was
associated with lower satisfaction with spouse support. On
evenings when participants reported higher than usual levels
of pain, they also reported significant decreases in satisfaction
with spouse responses. However, the effect was not significant
in either the lagged analyses or at the between-person level.
These findings indicate that while pain is an important in-the-
moment covariate of satisfaction with responses, it does not
appear to have lasting effects, and average levels of pain are
not associated with average levels of satisfaction with re-
sponses. In terms of clinical practice, it may be helpful to point
out to people with RA that during times when they are
experiencing more than their average level of pain, they are
less likely to be satisfied with the responses of their spouse.
Although this may be related to people not having their sup-
port needs met, these feelings may also be temporary and
pain-related. An awareness of this possibility could help peo-
ple put their feelings into perspective in the moment.

Along with pain, fatigue is one of the most prominent and
frequently reported symptoms of RA [54]. In the current
study, there was a consistent relationship between higher
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levels of fatigue and lower satisfaction with spouse responses
across the study period. Past research has also shown an asso-
ciation between fatigue and daily relationship enjoyment in
people with RA [29]. These findings suggest the need for
further research to examine how fatigue may impact not only
physical and emotional functioning in RA, but relationship
functioning as well. In terms of treatment, behavioral inter-
ventions targeting fatigue have been shown to have a medium-
to-large effect [16]. It is an interesting possibility that the ef-
fectiveness of these interventions could be enhanced by ad-
dressing the interplay between fatigue and social
relationships.

In the current study, older participants were generally more
satisfied with their spouse’s responses over the course of the
study period. However, results of previous research on the
association between age and satisfaction with support have
been mixed. It is worth noting that all of the participants in
the current study were married or cohabitating. Therefore, it is
possible that the participants in our sample who were older
also had more widowed peers, and were therefore particularly
appreciative of the support they were receiving from their
partners in light of comparison to their social group. Further
research into the association with age is warranted.

Previous research has found that relationship satisfaction is
related to perceived beneficial support in people with RA [24].
The results were less clear in the current study, where marital
satisfaction—although improving model fit and showing a
significant association at the bivariate level—was not signifi-
cant in the model itself. However, given the general consis-
tency of support for the association between marital satisfac-
tion and perceived support, future efforts should include the
measure when participants are a part of a dyad. Future re-
search can also consider possible moderating effects, as past
research has shown that the effectiveness of certain types of
support may vary depending on the marital context in which
they occur [55].

Contrary to hypotheses, neither extraversion nor neuroti-
cism was related to satisfaction with spouse responses in a
meaningful way. This was surprising in light of previous stud-
ies demonstrating a link between these traits and perceived
social support [25, 56, 57]. However, not all studies have
found an association [29]. A failure to find a significant link
in the present study could be related to our unique focus on the
marital relationship, rather than on all supportive relation-
ships. In addition, day-to-day satisfaction with support may
represent a different construct than global ratings of perceived
support and, as such, it may have different antecedents and
consequences. Global ratings may in fact be more trait-like
than our daily ratings.

The fact that spouses were not included in the current study
is an important limitation, and future research is needed that
includes both members of the dyad [58]. Although the current
study included a comprehensive battery of variables shown to

impact support satisfaction in past research, fatigue was mea-
sured only once. This is noteworthy given the growing evi-
dence for a role of fatigue in mood, coping, and support pro-
cesses in RA, and fatigue warrants attention in future research.
Lastly, it is important to point out that our sample was com-
prised exclusively of heterosexual married people diagnosed
with RA. The majority were female, Caucasian, and most had
been living with RA for many years. Although many of these
characteristics are typical of an RA sample, they call into
question the generalizability of our findings since previous
research has found important cross-cultural and gender differ-
ences in social support processes [9, 59]. Future research
should determine which factors may be unique to people with
RA, and which factors may be common across different pop-
ulations. Future research efforts should also focus on the role
of social support as a possible mediator of behavior change in
RA or chronic pain.

Given the strong relationship between social support and
health outcomes [60], there is substantial promise in continu-
ing research into the antecedents and covariates of perceived
support. As Uchino has suggested, research needs to incorpo-
rate both within- and between-person levels of analysis when
designing studies in order to understand this complex con-
struct [13]. Using such amethodology, the current study found
a substantial degree of within- and between-person variance, a
significant portion of which was explained by the model. Fur-
ther investigations into factors that may contribute to day-to-
day perceptions of support in the context of healthy and chron-
ically ill populations are clearly warranted.
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