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Abstract
Background—Physical activity is critical for the management of knee osteoarthritis, and the
spouse may play a role in encouraging or discouraging physical activity.

Purpose—To examine four types of spousal influence—spouses' daily activity, autonomy
support, pressure, and persuasion--on the daily physical activity of adults living with knee
osteoarthritis.

Methods—A total of 141 couples reported their daily experiences for 22 days using a handheld
computer, and wore an accelerometer to measure moderate activity and steps.

Results—Spouses' autonomy support for patient physical activity, as well as their own level of
activity, was concurrently associated with patients' greater daily moderate activity and steps. In
addition, on days when male patients perceived that spouses exerted more pressure to be active,
they spent less time in moderate activity.

Conclusions—Couple-oriented interventions for knee osteoarthritis should target physical
activity in both partners and spousal strategies for helping patients stay active.
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Lack of physical activity influences the course and symptoms of many chronic health
conditions, including knee osteoarthritis, whereas increased physical activity can aid in the
management of these conditions (1). It has been known for some time that family
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relationships have an impact on activity and exercise behavior (2,3). However, the specific
ways in which family members negatively or positively influence patients' daily level of
physical activity are unknown. In the present study we examined how spouses' autonomy
support and social control (persuasion and pressure), as well as their own level of activity,
are associated with the daily physical activity of adults living with knee osteoarthritis. We
also examined gender differences in daily spousal influence on patient physical activity.

Osteoarthritis is the most prevalent form of arthritis in the United States and causes
significant activity limitations, resulting in billions of dollars of medical care expenditures
and lost earnings (4). Due in part to trends in obesity, nearly half of adults are projected to
develop symptomatic osteoarthritis in one or both knees during their lifetime (5). Because
physical activity strengthens the muscles that support joints and facilitates weight loss,
staying active is one of the most effective long-term strategies for managing knee
osteoarthritis (6,7). Two indicators of daily physical activity are especially important for
health: amount of time spent in moderate-intensity activity, and daily steps taken. The
Surgeon General recommends that adults of all ages, including those with arthritis,
accumulate at least 30 minutes of moderate-intensity physical activity on most days of the
week (8,9). Meeting the recommended level of physical activity has been shown to enhance
older adults' long-term physical function (10,11). Moreover, a greater number of steps per
day is associated with improved blood pressure and metabolic control (12,13).

Theoretical Basis for Spousal Influence on Behavior
The marital relationship is a significant one for many adults living with arthritis, in that both
supportive and insensitive responses from the spouse are associated with patients' emotional
well-being and pain expression (14–16). An important yet unexplored question is the extent
to which spousal communications also influence patients' level of physical activity.
Contemporary models of social influence on health behavior may be usefully applied here.
First, research originating from Self-Determination Theory suggests that spouses may have a
positive impact on patient activity by providing autonomy support for this behavior (17,18).
Autonomy support is defined as actions that are characterized by empathy and
understanding for an individual's situation and the provision of choices for making health
behavior changes. Individuals whose family members or health care providers show
autonomy support for health behavior changes are more likely to make those changes for
reasons that come from within themselves and are freely chosen (19,20). Such individuals
have been shown to be more successful at smoking cessation (21), diabetes management (22),
and exercise (23,24). This program of research suggests that the benefits of autonomy support
may extend to knee osteoarthritis patients, to the extent that their spouse fosters choices and
independence in decisions regarding physical activity.

Another interpersonal process that may affect level of physical activity is health-related
social control, which refers to an individual's attempts to regulate or influence the behaviors
of another person. The concept of social control and its effect on health behaviors emerged
from social control theories which posit that social relationships such as marriage serve to
regulate partners' behavior through explicit requests or demands (25–27). Among married
individuals, the spouse is the most frequently named source of social control (28,29). Recent
work has focused on distinguishing the effects of positive social control from those of
negative social control. In contrast to autonomy support's encouragement of independent
action, positive control strategies refer to one person's attempts to persuade another to make
improvements in his or her health behaviors. Negative control strategies involve one
person's attempts to pressure or coerce another to make improvements (30).
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Positive control strategies have been associated with improvement in HIV self-care (31),
adherence to postsurgical medical recommendations after total knee replacement surgery
(e.g., physical therapy exercises and physical activity [30], and more exercise [32]). Although
negative control has sometimes been associated with improvement in health behaviors (30),
it is most often associated with undesirable behavior change, ignoring requests for behavior
change, and hiding unhealthy behaviors (33–35). Recent studies have linked negative control
with poorer dietary adherence, specifically (34,36). These findings suggest that daily physical
activity may also be associated with positive and negative social control strategies of the
spouse.

The distinction between positive and negative control largely mirrors the two forms of social
control examined in this study—persuasion and pressure. We favor the latter terms because
they are more neutral with respect to the direction of effects on patients' behavior. We prefer
the term persuasion over the term positive control as it avoids possible confusion between
the nature of the influence attempt and its presumed impact. For that same reason, we prefer
the term pressure over the term negative control.

There are good reasons to believe that knee osteoarthritis patients' level of physical activity
is responsive not just to what spouses say but also to what they do. Specifically, spouses'
own level of day-to-day physical activity is likely to be positively associated with patient
activity level (37). Older adults who report that their family members make time to be
physically active are more active themselves (38), and highly active individuals are almost
three times as likely to have a similarly active spouse (39). Determining the extent to which
spouses' influence stems from their own activity level, communications regarding physical
activity, or both would suggest clear avenues for couple-oriented interventions with this
patient population (40).

Current Study
The purpose of the current study was to examine these four types of daily spousal influence
on patients' physical activity. We predicted that more autonomy support, persuasion control,
and spouse activity on a given day, as well as less pressure control, would be associated with
greater patient physical activity on that day (i.e., time spent in moderate-intensity activity,
and number of steps taken). We used data collected over a 22-day period with handheld
computers and accelerometers to examine within-couple associations between spousal
influence and patient physical activity. To provide the strongest test of our hypotheses, we
examined daily spousal influence independent of the general quality of marital interactions
that day (i.e., tension and enjoyment) as well as common correlates of physical activity (i.e.,
age, physical comorbidity, and daily pain).

We also examined the moderating role of patient gender in spousal influence. Specifically,
we predicted gender differences in the effects of spouse social control. According to gender-
role theory, men are more likely than women to be characterized by agency and a focus on
instrumentality and separation or individuation from others (41,42). By extension, male
patients may react more strongly than female patients to coercive strategies aimed at
changing their behavior (to become more active) when they would prefer to make their own
decisions in this domain. In accordance with gender-role theory we predicted that spouse
pressure would be more detrimental, and spouse persuasion would be more beneficial, for
the physical activity of male patients than female patients.

Self-Determination Theory does not posit gender differences in the need for, or effects of,
autonomy support. In addition, previous research is not highly instructive regarding a
potential gender difference in the effect of spouse activity level on patient activity level.
That is, research on new relationships indicates that women's health behaviors are more
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affected by men's health behaviors than vice versa (43), but it is not clear whether gender
would play a similar role in long-term relationships. Thus, we explored whether gender
would moderate the effects of spouse autonomy support and activity level but we offer no
specific prediction for the direction of these effects.

Method
Study Design

Data presented in this report are from a larger study of couples and knee osteoarthritis that
combined in-person interviews conducted over an 18-month period (i.e., T1, T2 at a 6 month
follow-up, and T3 at an 18 month follow-up) with a 22-day assessment of daily experiences
immediately after the T1 interview. During the daily assessment protocol, patients and
spouses used a handheld computer to answer questions regarding health and affect 3 times
per day (i.e., beginning-of-day, afternoon, and end-of-day), and questions regarding marital
interactions at end-of-day. Each patient and spouse also wore an accelerometer in order to
provide objective data on daily physical activity during the 22-day period. The current report
utilizes data from the T1 interviews, end-of-day diary assessments, and accelerometers.

Participants
To be eligible for the study, patients had to be diagnosed with knee osteoarthritis by a
physician, experience usual knee pain of moderate or greater intensity, be at least 50 years of
age, and be married or in a long-term relationship (self-defined) in which they shared a
residence with their partner. Exclusion criteria were a comorbid diagnosis of fibromyalgia or
rheumatoid arthritis, use of a wheelchair to get around, and a plan to have hip or knee
surgery within the following six months. Couples were excluded from the study if the
spouse had arthritis pain of moderate or greater intensity, used a wheelchair to get around, or
required assistance with personal care activities. Both partners had to be cognitively
functional as indicated by the accuracy of their answers to questions regarding the current
date, day of the week, their age, and birthdate. Both partners also had to be free of any major
hearing, speech, or language problems that would interfere with the comprehension and
completion of data collection conducted in English.

Primary sources of recruitment were research registries for rheumatology clinic patients and
older adults interested in research; flyers distributed to University of Pittsburgh staff and
faculty, and word of mouth. A total of 606 couples were screened for eligibility. Of these,
221 couples declined to participate, and the most frequent reasons were lack of interest (N =
87) or illness in the family (N = 55). A total of 233 couples were not eligible, and the most
frequent reasons were lack of osteoarthritis in the knee (N = 55) or knee osteoarthritis pain
that was mild (N = 47). The total enrolled sample comprised 152 couples (i.e., 304
individuals) which included 3 same-sex couples. A total of 145 couples completed the diary
assessment component of the study, and 141 of these couples provided sufficient activity
data for our analyses (see Data Collection Procedures). Table 1 provides background
information for patients and their spouses.

Data Collection Procedures
Trained staff interviewed patients and spouses independently in their home. Following these
interviews, couples were trained in use of the handheld computer (i.e., the Palm TX) as well
as the format and content of the diary questions. The handheld computer and questionnaire
were designed for easy use by older adults and people with minimal computer experience;
accessible features included large font size and an oversized stylus for registering responses.
Each patient and spouse was provided with a handheld computer that was clearly labeled
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with his or her name, and the importance of completing diary assessments independently
was emphasized.

Our goal was to capture participants' experiences within the general time frames of morning,
afternoon, and evening. Therefore, participants were instructed to answer questions: 1)
within 60 minutes of rising in the morning (i.e., beginning-of-day), 2) between 2:00 and
4:00 p.m. (i.e., afternoon), and 3) upon retiring at night (i.e., end-of-day). Participants were
instructed to place the accelerometer on the hip within 60 minutes of rising in the morning
and to remove it at bedtime. Participants used a written log to record their daily rise time and
bed time, as well as the time that they placed and removed the accelerometer. As stated
above, the current report utilizes data from the T1 interviews, end-of-day diary assessments,
and accelerometers.

Completion and compliance rates were examined for the diary data. Out of a potential 6380
end-of-day observations (290 individuals × 22 days), a total of 5863 were completed (92%).
Compliance with the requested timing of the end-of-day assessment was evaluated by
comparing the time of the handheld computer entries with participants' written log of daily
bedtimes. End-of-day assessments that were completed more than 120 minutes before
bedtime were excluded from analysis. Using this criterion, 5327 of the 5863 completed
observations were included in analysis (i.e., 92% of the completed observations, or 83% of
the total possible observations). Completion and compliance rates were virtually identical
for patient and spouse.

As noted above, accelerometers were used to assess patients' and spouses' daytime physical
activity during the 22-day diary assessment period. Accelerometers are motion-sensitive
monitors that count the number of movements or steps taken per pre-specified time interval.
Self-reports of physical activity are often overestimated (44), and thus accelerometers are
considered the best way to objectively measure free-living physical activity (45,46).
Participants wore the GT1M or GT3X model of the CSA/MTI tri-axial ActiGraph, with
placement on the hip in order to best capture ambulatory activities (47). Data were collected
in 1-minute epochs.

Participants were instructed to wear the monitor during the day and remove it at night; a
reminder to put the monitor on in the morning was provided electronically via the handheld
computers. Participants used a written log to record any periods during which they did not
wear the accelerometer. All times when the monitor was not worn were removed from data
analysis. Data were then screened for anomalous values (activity counts greater than 6000 at
any given minute), which affected less than 1% of the activity data. Remaining data were
coded to determine the total number of hours of wear time for use as a covariate in
multilevel models.

A total of 4 couples did not have sufficient physical activity data due to less than 10 hours of
wear time, a standard requirement in physical activity research (45), or due to accelerometer
malfunction. The average number of days that the accelerometer was worn was 17.5 (SD =
4.0) for patients and 15.8 (SD = 4.8) for spouses. Average daily accelerometer wear time
was 14.7 hours (SD = 1.1) for patients and 14.8 hours (SD = 1.2) for spouses.

Interview and Daily Diary Measures
Data on patient age, gender, education, employment status, and physical comorbidity were
collected during the in-person interview. The physical comorbidity measure consists of 24
questions assessing current problems of different physiological systems (e.g., cardiovascular
or cerebrovascular; musculoskeletal; respiratory; digestive, endocrine) and yields a count of
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0 to 24 (M = 2.4; SD = 1.9; range = 0 – 10) (48). All other measures were collected daily and
are described below.

A total of nine questions were developed for the current study to assess daily spouse
autonomy support, persuasion, and pressure, with three questions intended to assess each
type of spouse behavior. All items had a 3-point response option (1 = not at all, 2 =
somewhat, 3 = very much). Items assessing autonomy support were taken from the
Important Other Climate Questionnaire for diet and smoking (49) and modified for daily
physical activity. Items assessing persuasion and pressure were derived from prior research
on social control strategies (30,50).

To determine the within-person factor structure of this scale, we conducted a confirmatory
factor analysis on the spouse support and control items. A three factor structure fit the data
well (χ2 = 5.9, p = .99; CFI = 1.00; SRMR = .01) with 3 items loading on autonomy
support, 2 items loading on pressure control, and 4 items loading on persuasion control.
Items are described below.

Activity-related autonomy support—Patients reported the extent to which the spouse
had provided autonomy support for physical activity that day. This scale is the average of
three items (showed understanding for how physically active I wanted to be, respected my
decisions or choices about physical activity, and listened to how I would like to do things
with regard to being more or less physically active) (M = 2.09, SD = .51). The between-
person reliability of this measure is .82. Averaging across the three items, autonomy support
behaviors occurred on 76% of the days of the diary period (i.e., behaviors were endorsed by
patients as having occurred somewhat or very much on a given day).

Activity-related persuasion—Patients reported the extent to which the spouse had tried
to convince or motivate them to be physically active that day. This scale is the average of
four items (tried to persuade me to be more physically active, encouraged me to be more
physically active, let me know that my lack of physical activity worried him/her, and created
a situation where I had to be physically active) (M = 1.19, SD = .27). The between-person
reliability of this measure is .70. Averaging across the four items, persuasion control
occurred on 17% of the days of the diary period.

Activity-related pressure—Patients reported the extent to which the spouse had tried to
force or coerce them to be physically active that day. This scale is the average of two items
(criticized, made fun of, or teased me for not being more physically active; and nagged me
to be more physically active) (M = 1.05, SD = .15). The between-person reliability of this
measure is .68. Averaging across the two items, pressure control occurred on 5% of the days
of the diary period.

The within-patient correlations among spouse autonomy support, persuasion, and pressure
ranged from r = .08 (p = .04) between autonomy support and persuasion, to r = .33 (p < .
001) between pressure and persuasion. The within-person variability in these three behaviors
ranged from 37% for persuasion to 50% for pressure.

Pain—Patients' reports of pain or tenderness at the end of day for 10 sets of joints (e.g.,
knees, hips, hands) were collected using the Rapid Assessment of Disease Activity in
Rheumatology(51), in which separate ratings are made for multiple joints or joint groups on
a scale from 0 to 3 (no pain/tenderness to severe pain/tenderness). The average level of pain
was 5.99 (SD = 4.78; range = .11 – 29.63).
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Marital tension and enjoyment—At the end of the day patients reported how tense and
how enjoyable their interactions were with their spouse throughout the day, on a scale from
1 to 3 (not at all to very much)(52). Average tension was 1.22 (SD = .27; range = 1 – 2.26)
and average enjoyment was 2.43 (SD = .45; range = 1.28 – 3.0).

Physical Activity Measures
Our dependent variables consisted of two indicators of patients' daily physical activity:
number of minutes in moderate-intensity activity, and number of steps taken. Although these
variables are highly correlated in the current study (i.e., within-patient correlation r = .77, p
< .001), data on physical activity in older adults with knee osteoarthritis are rare and we
believe that it is important to examine spousal influence on both indicators. Moderate
activity and steps have each been linked with different health outcomes(11,13) and both
describe physical activity in metrics that are readily understood and have real-world
referents.

Intensity of physical activity is commonly defined using an activity count cut point that
corresponds to a range of metabolic equivalents (METs). There are over 15 published
equations for calculating amount of time spent in light, moderate, and vigorous activity
which create very different cut points, and most of the calibration studies supporting this
work were conducted with younger adults or in laboratory settings(53). The most common
cut points are 100 – 1,952 activity counts per minute for low-intensity activity (1 – 3 METs);
1,952 – 5,724 for moderate-intensity (3 – 6 METs; the equivalent of brisk walking for most
healthy adults) and 5,725+ for vigorous activity (> 6 METs)(54). Our previous work
confirms that this moderate activity cut point underestimates walking intensity in older
adults as measured by oxygen consumption during treadmill tests(55). In addition,
accelerometry research shows that physical activity which does not meet the standard cut
point is associated with better self-rated health and less arterial stiffness in older adults(56,57)
and is equally protective against future arthritis-related disability as moderate-intensity
activity(58). In light of these findings, we relied on work by Matthews and colleagues(59,60)
which combined information from laboratory and field studies to determine a cut point that
may better capture moderate-intensity activities of daily living. Specifically, we defined 760
activity counts per minute or greater as moderate-intensity activity (i.e., moderate-to-
vigorous, hereafter referred to as moderate for simplicity).

In regard to daily steps, researchers have argued that the goal of 10,000 steps per day that is
popular in the media may not be sustainable for older adults and those living with chronic
disease(61). Moreover, it has been argued that older adults can achieve a beneficial level of
physical activity by taking 5,000–10,000 steps per day(62).

Data Analysis
Multilevel modeling(63) was used to examine same-day (i.e., concurrent) associations
between spousal influence and patient physical activity, and analyses were conducted using
SAS PROC MIXED. The dependent variables were modeled separately. In these analyses
we modeled within-couple variability in associations between spousal influence and patient
physical activity at Level 1, and between-couple variability at Level 2 (i.e., whether within-
couple slopes were moderated by between-couple differences in patient gender). The
ESTIMATE command from SAS PROC MIXED was used to generate slope estimates and
standard errors for male versus female patients.

In these multilevel models we controlled for patients' reports of how tense and enjoyable
marital interactions were on that day to ensure that the effects of spousal communications
regarding patient physical activity were independent of more general relationship quality.
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We also controlled for patients' daily pain and accelerometer wear time because of their
likely association with daily physical activity. In order to identify additional covariates for
our models, we examined bivariate correlations between the dependent variables and
multiple background variables (e.g., patient age, education, employment status, physical
comorbidity, daily negative affect, and physical activity recommendations from a health care
provider). A correlation of r > .30 with at least one of the dependent variables was selected
as the criterion for inclusion as a control variable(64). Patient age, employment status, and
physical comorbidity met this criterion and thus were included as control variables in the
multilevel models. Finally, each participant's diary day was consecutively numbered and this
variable was included in analyses to adjust for potential temporal effects of repeated
assessments.

In each analysis the patient's dependent variable was modeled as a simultaneous function of
the four types of spousal influence (i.e., spouse autonomy support, persuasion, pressure, and
minutes of moderate activity/steps), which were all within-person centered; the interaction
of each type of influence with patient gender; and day in study. Models included four level 1
covariates that were within-person centered: patient pain, marital tension, marital enjoyment,
and accelerometer wear time. Models also included three Level 2 covariates that were
grand-mean centered: patient age, gender, and physical comorbidity.

Results
On average, male patients reported receiving more persuasion control (MMales = 1.27,
MFemales = 1.13; p = .001) and pressure control (MMales= 1.09, MFemales = 1.02; p = .01)
from their spouse than did female patients, consistent with previous research(29,65). The
difference between male and female patients in reports of spouse autonomy support was not
statistically significant (MMales= 2.01, MFemales = 2.14; p = .14).

For patients, the average amount of time in daily moderate-intensity activity (i.e., 760
activity counts or greater) was 64.45 minutes (SD = 38.93; range = 1.67 – 194.57) and the
average number of steps was 4329.5 (SD = 1998.2; range = 152.67 – 9992.90). For spouses,
the average amount of moderate activity per day was 67.84 minutes (SD = 41.55; range =
3.05 – 241.35) and the average number of steps was 4856.13 (SD = 2430.08; range = 285.0
– 11856.29). For patients, the average activity count per minute over all days was 188.21
and the average steps per minute was 5.07 For spouses, the average activity count over all
days was 200.41 and the average steps per minute was 5.69. Patients and spouses
accumulated at least 30 minutes of moderate activity on 64% and 59% of days, respectively.
Table 2 presents the within-person correlations among key study variables.

Table 3 presents the fixed effects for each of the predictors and covariates in the multilevel
models. These trimmed models do not include the following nonsignificant predictors at the
daily level: marital tension and enjoyment; spouse persuasion control; and interactions of
gender with spouse moderate activity/steps, autonomy support, and persuasion control. Our
findings did not differ according to whether these terms were included; therefore, we present
trimmed models.

Among the covariates, patient age was associated with both indicators of physical activity,
revealing that there were approximately 2 fewer minutes of daily moderate activity and 49
fewer steps with each additional year of age. With each physical comorbidity, patients took
approximately 306 fewer daily steps. Moreover, a higher level of daily pain was associated
with a greater level of physical activity on that day, consistent with previous research on
lower extremity osteoarthritis(66).
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The left half of Table 3 presents the multilevel results for number of minutes of moderate-
intensity activity. As predicted, the effect of spouses' moderate activity was positive and
significant (estimate = 0.24, p <.001) indicating that on days when spouses spent one more
minute in moderate activity than usual, patients increased their time in moderate activity by
approximately 15 seconds. The effect of spousal autonomy support also was significant
(estimate = 5.19, p < .05), indicating that on days when spouses were more supportive than
usual of patients being active in their own way, patients spent approximately 5 more minutes
in moderate physical activity. Contrary to prediction, spouses' daily pressure and persuasion
were not related to patient moderate activity. However, there was a significant interaction
between spouse pressure and patient gender (estimate = −28.16, p < .01). Compared to
female patients, and as predicted, greater spouse pressure to be active was associated with
less physical activity among men. Figure 1 depicts this interaction, showing that male
patients spent approximately 21 fewer minutes in moderate-intensity activity on days when
spouses exerted more pressure than usual (estimate = −20.5, p < .01), or 34% fewer minutes
than the sample average. Among female patients, however, there was no association
between spouse pressure and patient daily activity (estimate = 7.62, p = .37).

The right half of Table 3 presents the multilevel results for number of daily steps. Our
findings were similar to those for moderate physical activity. The effect of spouses' daily
steps was positive and significant (estimate = 0.34, p <.001) indicating that on days when
spouses took one more step than usual, patients took less than half of an additional step. The
effect of spousal autonomy support also was significant (estimate = 372.87, p < .01),
showing that on days when spouses were more supportive than usual of patients being active
in their own way, patients took approximately 373 more steps. Spouses' daily pressure and
persuasion were not associated with patients' daily steps. The interaction between spouse
pressure and patient gender was similar to the one found for moderate activity, but it did not
reach statistical significance (estimate = −736.62, p = .20). Male patients took approximately
623 fewer steps on days when spouses exerted more pressure to be active (estimate =
−622.72; p = .10), or 18% fewer steps than the sample average, whereas there was no
significant effect of spouse pressure on female patients' daily steps (estimate = 113.90; p = .
79).

We also tested bidirectional, lagged (next-day) effects for spousal influence and patient
physical activity, but found no significant main effects or interactions.

Discussion
Close relationships are likely to have an impact on adults' level of activity and are also
feasible targets for intervention. In this study we examined associations between patient-
perceived spouse behaviors and daily physical activity in knee osteoarthritis because many
patients are partnered and this relationship has been shown to be important for patient well-
being. We found that patients spent more time in moderate-intensity activity and took more
steps on days when they perceived that spouses supported their autonomy in being active
and were more active themselves. We also found that male patients spent less time in
moderate-intensity activity on days when they perceived that spouses pressured them to be
active. Importantly, these associations between spousal influence and patient activity
emerged even after adjusting for the effects of demographic factors, health, and daily
relationship quality.

We conducted a strong test of the hypothesis that the spouse plays a role in daily physical
activity by examining the simultaneous effects of different types of health-related
communications that have received much attention in the literature. Contemporary theory
and research regarding the influence of social relationships on health behavior have focused
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on autonomy support and social control (18,26). We found low to moderate intercorrelations
among our support and control measures, suggesting that these constructs do tap unique
spousal behaviors. Autonomy support, which involves helping patients to find their own
ways to be active, was the spousal communication most consistently associated with higher
levels of patients' daily physical activity. This finding extends a literature that has largely
focused on autonomy support communicated by health care professionals (cf.67). A
consistent pattern of findings has shown that such support from a health care provider
enhances a patient's perceived competence for diabetes self-care and tobacco abstinence, as
well as subsequent behavioral change in these domains (68). Although we do not know of
studies comparing the effectiveness of autonomy support communicated by health care
professionals to that communicated by family members, we believe that spouses are likely to
have a greater impact on patients' daily functioning, due to their daily contact and
involvement in patients' illness management (15,69), in comparison to a physician who might
only see the patient several times per year.

We found that male patients engaged in less moderate activity on days when they perceived
that spouses exerted pressure in this domain. Patients reported that spouses pressured them
infrequently, yet pressure was associated with less activity in male patients when it did
occur. This finding is consistent with gender-role theory which posits men are more likely
than women to be characterized by agency and a focus on instrumentality and separation or
individuation from others (41,42) and, by extension, may react more strongly to coercive
strategies aimed at changing their behavior. However, this finding is inconsistent with a
study by Westmaas and colleagues (70) which found that spousal pressure had a stronger
influence on men's smoking cessation than on women's smoking cessation. One explanation
for these discrepant findings is that gender may play a different role depending on the nature
of the behavior, in that Westmaas and colleagues focused on cessation of an unhealthy
behavior whereas we examined enactment of a healthy behavior. That is, women may be
more successful in pressuring their husbands to stop behaviors that put themselves and the
larger family at risk than in exerting pressure to adopt a healthier lifestyle. Given the number
of interactions with gender that were tested in this study, and the low frequency of pressure
control observed in this study, caution is warranted in drawing conclusions from this finding
until it is replicated.

We did not find that spouses' efforts to persuade were differentially associated with patient
physical activity depending on gender, nor did we find main effects of persuasion control on
patient physical activity. Looking across studies of health-related social control in couples
(30,31,69,71), the nagging and critical tactics that spouses use to influence patient health
behaviors seem to be the most impactful type of social control. In this study, such tactics
were associated with 21 fewer minutes of daily moderate activity in male patients (i.e., 147
fewer minutes per week), which seems to be a clinically significant decrease given the
importance of moderate activity for health. Our findings regarding spouse autonomy support
suggest another important facet of social regulation. Although the additional 5 minutes of
moderate activity and 373 steps per day associated with greater autonomy support may seem
to be of low magnitude, such daily changes likely accumulate over time to protect health.

Our study is one of a few examining spousal influence at the within-couple level, using
multilevel analysis of repeated measures data. Most previous research on couples and
chronic illness has focused on differences between couples, which can mask variation in
within-couple associations in terms of both magnitude and direction. For example, a positive
association between spouse behavior and patient outcomes might be observed at the
between-couple level whereas the association is negative at the within-couple level (72). An
additional strength of our study is the use of accelerometry to measure daily physical
activity in both patient and spouse, which avoids the0 bias inherent in self-reported physical
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activity (44,45). Studies of physical activity in older adults that use accelerometry are rare.
Similar to our findings for autonomy support, spouses' own physical activity level was
associated with patients' daily moderate activity as well as steps taken. Importantly, we
found that spouses' activity level and behaviors toward the patient independently predicted
patient physical activity.

We used a criterion for moderate-intensity activity that is designed to capture a broad range
of activities during daily life (59) and that is likely to be more appropriate for older adults
with knee osteoarthritis than common criteria (54). Using this criterion we found that
patients and spouses had approximately an hours' worth of moderate activity during a typical
day, but there was also much variability within and between individuals. The average
number of steps per day was approximately 4,300 and 4,800 steps for patients and spouses,
respectively. Reflecting the level of impairment in our sample, one recent study using
accelerometry found that healthy men and women between the ages of 70 and 75 years took
5,661 steps per day on average (73). The similar level of activity in patients and spouses in
our study may be due to the fact that approximately 50% of the spouses reported having
osteoarthritis or another musculoskeletal problem (with less than moderate pain intensity, as
required for study participation).

Despite the daily assessment of spouse and patient behavior, it is important to acknowledge
the cross-sectional nature of the daily associations observed in this study. That is, our
findings reveal linkages between partners' behaviors occurring on the same day. Thus, we
cannot rule out the possibility that the associations between spousal influence and patient
activity reflect the reverse temporal ordering. It remains plausible, for example, that on days
when male patients were less active than usual, they perceived that spouses exerted pressure
to be active in response. Most likely, the association between spouse communication and
patient activity is bidirectional.

We tested but did not find lagged effects of spousal influence on patients' physical activity
on the next day. Some studies of daily support process in couples have found lagged effects
of spouse support on the recipient's emotional well-being and relationship satisfaction
(74,75). Perhaps lagged effects do not occur for the types of spousal influence that were
examined in this study, or are not observed with objectively-assessed health behaviors.
Alternatively, the effects of spouse influence on behavior may be short-term (e.g., within the
day). Our study was not designed to examine lagged, within-day effects of spousal support
and control. It is also possible that the effects of support or control accumulate over several
days' time, or carry over into the next day for only specific types of couples (e.g., those who
collaborate in illness management). Future research that is able to examine different time
scales for the effects of support and control on health, as well as the frequency of different
types of marital interactions, is much needed.

Our focus on couples' experiences as they went about their daily lives yields data with high
ecological validity, and examining couple-level predictors of daily within-couple variability
is critical for the future development of tailored couple-oriented interventions. Our recent
meta-analysis of randomized trials testing fixed (i.e., non-tailored) couple-oriented
interventions for chronic illness showed significant but small benefits for patient depressive
symptoms, marital functioning, and pain (40). One avenue for strengthening the impact of
these interventions is to take a tailored approach in targeting marital or spouse predictors of
proximal indicators of health and illness management. Findings from the current study
suggest that couple-oriented interventions for knee osteoarthritis should aim to enhance the
physical activity level of both patient and spouse, as well as spousal strategies for helping
patients find ways to stay active.
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Marital functioning is clearly predictive of psychological well-being, physiological
reactivity during conflict, and changes in health status (76), and there is a high rate of
concordance between partners' health-enhancing and health-compromising behaviors
(39,77,78). However, it has been unclear which spousal strategies are associated with daily
health behaviors such as physical activity, dietary adherence, smoking or alcohol cessation,
medication adherence, and good sleep practices. Studies like the current one, which used a
daily assessment approach and measured a health behavior objectively, are important for
examining a process by which marriage affects health.
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Figure 1.
The moderating effect of gender for minutes of patient moderate physical activity. High and
low levels of pressure were calculated as 1 standard deviation above and below the mean
using the within-person standard deviation to indicate daily deviations in pressure (rather
than between person differences). The figure presents estimated values for male and female
patients at low, average, and high levels of pressure.
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Table 1

Demographic Characteristics of Patients and Spouses (N = 141)

Variable Patients M (SD) or % Spouses M (SD) or %

Age 65.4 (9.8) 65.1 (11.5)

Gender = male 43% 58%

Years of education 16.0 (2.0) 15.9 (2.1)

Race = Caucasian 87% 86%

Years married/in relationship 34.0 (16.7)

Household income $40,000–59,000

Employed 43% 47%

Body mass index 31.4 (5.8) 28.8 (4.7)

Duration of knee OA (years) 12.7 (11.3)

Note.

OA = osteoarthritis
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Table 3

Trimmed Multilevel Models of Daily Spousal Influence on Patient Physical Activity

Minutes in Moderate Activity Step Count

Fixed Effects estimate (SE) estimate (SE)

Intercept 62.18 11.77*** 3483.87 584.25***

Age −1.86 0.39*** –49.51 19.45**

Gender 5.08 6.06 −7.97 300.48

Physical comorbidity −2.12 1.69 −305.76 83.65***

Employment 0.51 7.46 652.66 369.61

Daily Measures

 Pain 2.14 0.44*** 81.85 21.99***

 Spouse moderate activity/steps 0.24 0.02*** 0.34 0.02***

 Spouse autonomy support 5.19 2.44* 372.87 122.21**

 Spouse pressure control 7.62 8.55 113.90 427.83

 Spouse pressure control × Gender −28.16 11.44** −736.62 572.07

Notes.

All analyses control for minutes of wear time for patient accelerometer, and day in diary study. These trimmed models do not include the following
nonsignificant predictors at the daily level: marital tension and enjoyment; spouse persuasion control; and interactions of gender with spouse
moderate activity/steps, autonomy support, and persuasion control. Findings did not differ with these terms included.

Ncouples = 141, Nobservations = 1805. Gender: 1 = male, 2 = female. Employment: 1 = not employed, 2 = employed.

*
p <.05.

**
p ≤.01.

***
p < .001.
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