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Abstract
Purpose To determine the effects of spousal involvement
on continuous positive airway pressure (CPAP) adherence
and response to CPAP problems in male patients with
obstructive sleep apnea (OSA).
Methods Wives’ involvement (pressure, support, and col-
laboration), CPAP adherence and CPAP problems (e.g.,
mask leaks) were assessed for 10 days in 31 male OSA
patients. Disease severity and pre-treatment ratings of
relationship quality were tested as moderators of daily
associations in multilevel models. Effects of wives’
involvement were tested as predictors of day-to-day
adherence and average nightly adherence at 3 months.
Results Perception of wives’ support predicted increased
adherence only in patients with high disease severity.
Collaboration increased following nights with lower adher-
ence and greater CPAP problems. Patients with lower
conflict in the relationship reported a greater increase in

collaboration associated with CPAP problems. Patients with
lower support in the relationship reported increased next-
day support following nights with CPAP problems. Per-
ceived pressure from the wife was not associated with
increased adherence in day-to-day analyses and associated
with poorer adherence at 3 months.
Conclusions The relationship between wives’ involvement
and adherence was bidirectional and influenced by disease
and relationship context. The majority of findings demon-
strated increased positive wife involvement as a reaction to
adherence and problems with CPAP. Supportive and
collaborative interventions have the potential to improve
CPAP adherence and response to CPAP-related problems,
particularly in patients with high disease severity. Pressure
to use CPAP from the wife was not beneficial for adherence
that day and predicted poorer adherence at 3 months.
Further research is needed to test supportive spousal
involvement as an adherence intervention.
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Continuous positive airway pressure

Obstructive sleep apnea (OSA) is a condition characterized
by repeated pauses or reductions in breathing and excessive
daytime sleepiness. Treatment of this disorder is important
due to the association between OSA and coronary heart
disease [1], hypertension [2], insulin resistance [3], depres-
sion [4, 5], and poor quality of life [6]. The characteristic
symptoms of OSA (i.e., snoring, sleepiness, irritability, and
depressive symptoms) are often problematic for relationship
and family functioning [7]. Continuous positive airway
pressure (CPAP) improves daytime sleepiness [8], mood
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[9], and reduces risk for coronary events [10, 11]. Patients
and partners report decreased sleepiness and improved
psychosocial, relationship quality [12–14], and objective
sleep quality [15, 16] when treated with CPAP. However,
despite the benefits of CPAP, 46-83% of patients is non-
adherent [17, 18].

Little is known regarding the role of marital and family
factors in CPAP use. One study reported that patients who
slept with a bed partner had higher adherence during the
first week of CPAP treatment than patients without a bed
partner [19]. However, two studies suggest that spousal
influence may not always improve CPAP use. In a study of
male OSA patients over the first 3 months of CPAP
treatment, marital conflict predicted poorer adherence
[20]. Another study found that patients who reported
seeking treatment due to their spouse, versus being self-
referred, demonstrated lower CPAP adherence over the first
3 months of treatment [21]. These studies suggest there
may be both positive and negative aspects of relationships
for CPAP adherence.

There is a large literature that demonstrates that support,
particularly from a marital partner is associated with better
health and health behavior [22–26]. Married individuals
have healthier behaviors [27–30] and higher healthcare
utilization [31] compared with unmarried and never-
married individuals. For patients coping with a chronic
health problem, spouses are frequently described as the
greatest source of social support for both the physical and
emotional aspects of the illness [32–35]. Marital quality and
family support have been associated with adherence to
medical treatments for a wide variety of conditions
including post-surgical recommendations in cardiac patients
[36, 37], hemodialysis in end-stage renal disease [38, 39],
medication adherence [40], and self-care behaviors in type
II diabetes [41, 42].

Much of the benefits of marriage have been attributed to
support, but interpersonal dynamics of marriage also
include pressure and control, which also may also promote
health behaviors [29]. The term health-related social control
refers to pressure from the social network, such as a spouse,
to have better health behavior [27, 43]. This pressure may
be applied directly, through words and action, or indirectly,
through the individual’s desire to fulfill role obligations.
Control or pressure tactics, when viewed as positive and
collaborative, have been related to better health behaviors
or desire to improve health behaviors [30, 43–46]. On the
other hand, pressure may lead to negative effects such as
increased distress and loss of autonomy when viewed as
nagging or critical [27, 45, 47–49].

In addition to the type of involvement (support or
control), another important area to consider in studying
spousal involvement is context, including relationship and
severity of disease. Pressure from the partner may not have

the same impact in the context of a discordant relationship.
In a study of patients recovering from total knee replace-
ment, positive social control tactics (e.g., encouragement to
engage in post-surgical recommendations) only predicted
improved health behavior in couples with low levels of
dismissive behavior [50]. Disease severity has not been
extensively studied but it is possible that spousal involve-
ment may operate differently when the patient has greater
symptoms or disability.

In summary, despite the benefits of CPAP to patient
and spouse, little is known about how spouses are
involved in this treatment or the impact of spousal
involvement on adherence. To date, no study has
examined spousal involvement in CPAP beyond patient
perceptions of pressure to seek treatment. The purpose of
this study was to evaluate the effects of wives’ support
and control on CPAP adherence in patients with OSA.
Pressure from the wife was conceptualized as direct
actions by the wife aimed at influencing behavior (e.g.,
asking, providing reminders, persuasion to use CPAP).
Two types of supportive behavior were evaluated:
support (e.g., feeling supported for using CPAP) and
collaboration (e.g., helping solve problems with CPAP,
helping with the CPAP machine). We hypothesized that
positive wife involvement (support and collaboration)
would be associated with higher adherence but negative
wife involvement (e.g., pressure) would be unrelated
to adherence or associated with poorer adherence.
We also predicted that lower adherence and greater
problems with CPAP would precipitate an increase in
wife involvement. We tested pre-treatment ratings of
relationship quality (i.e., support and conflict) and the
Apnea-Hypopnea Index (AHI), the standard objective
measure of OSA severity, as moderators of the effects of
wife involvement on adherence and affect. Relationship
quality was chosen because wife influence may be more
effective in the context of a high support and low-
conflict relationship. AHI was chosen as a moderator
because it is related to severity of symptoms [51, 52].

Methods

Participants

Participants included male patients 65 years of age or younger
who were married or cohabiting for≥1 year, newly diagnosed
with OSA, and had never used CPAP. Participants were
recruited consecutively from August 2005 to April 2006. We
limited our sample to male participants due to significant
gender differences in spousal involvement [30, 53]. Exclu-
sionary criteria included the following conditions that may
affect the treatment of sleep apnea: chronic obstructive
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pulmonary disease, supplemental oxygen therapy, congestive
heart failure, cardiomyopathy, and psychosis. This study was
approved by the University of Utah IRB and participants
provided written informed consent.

Procedure

Participants completed baseline questionnaires after OSA
diagnosis prior to undergoing CPAP titration. Research
assistants discussed study procedures and provided study
materials at the sleep laboratory. This study utilized a daily
questionnaire to test the association between three types of
wife involvement (pressure, emotional support, and collab-
oration) on adherence. This methodology allowed measure-
ment of wife involvement closer to the event and the
outcome, thereby reducing recall bias and allowing some
ability to test the directionality of the relationship from day
to night [54, 55]. Participants were instructed to complete
daily questionnaires at bedtime, without the help of their
wife and place them in the mail the next day in pre-
stamped, pre-addressed envelopes. We chose to administer
the daily questionnaire once per day in order to minimize
participant burden and thus increase adherence to the
questionnaire. The time of administration (evening) was
chosen to allow participants to complete questionnaires
closer to occurrences of wife involvement in treatment
(which are more likely during the day and at bedtime, such
as setting up the CPAP for the night). Participants began
completing daily questionnaires within 1 week of receiving
the CPAP machine in their home (M=4.45, SD=6.06 days).
Research assistants called participants every other day to
prompt completion of diaries and answer questions. Daily
questionnaires were verified by postmark and in situations
when participants returned diaries late, researcher assistants
called to assess when they were completed.

Measures

Sample characteristics

Demographics Participants completed a demographic ques-
tionnaire that included age, race/ethnicity, marital status,
income, and employment status.

Medical history Weight, height, and medications, and
medical co-morbidities were obtained through review of
medical records. Body mass index (BMI) was calculated as
kg/m2. Records from follow-up visits were examined to
determine if problems with CPAP or poor adherence were
identified at follow-up visits. BMI, medical history, and
information regarding mask changes and pressure changes
were available for all 31 participants. Reports of treatment

side effects (e.g., mask leaks and awakenings) were
available for 24 participants.

Daily measures

Spousal involvement Eight items were administered to
measure wife involvement in CPAP. Items were drawn
from a validated measure based on frequency of use in
other health behaviors and applicability to CPAP, and
item content was adapted to focus on CPAP use [56].
Participants rated the extent to which their wife engaged in
the behaviors during the past day on a scale from 1 (not at
all) to 5 (extreme). The three subscales were derived from
these items using principle components analysis with
Varimax rotation based on items from the first question-
naire day: pressure (asked about using CPAP, tried to
persuade you to use CPAP, dropped hints about using
CPAP), collaboration (helped solve a problem with CPAP,
helped with the CPAP machine), and support (felt
supported for using CPAP). Two items were excluded
from the subscales: felt criticized about CPAP, which was
excluded due to low frequency, and made jokes to get you
to use CPAP, which loaded on more than one factor.
Internal consistency was adequate for pressure (0.811) and
collaboration (0.867). Support for CPAP was only mea-
sured by one item; therefore, internal consistency was not
calculated.

Problems with CPAP were assessed by one item, “Last
night, to what extent did you have problems with CPAP
(e.g., mask leaks, stuffy nose, awakenings)?” This item was
rated from 1 (none) to 5 (severe).

Contextual variables

Disease severity Disease severity was measured by AHI
which is calculated by dividing the number of apneas
and hypopneas by the total hours of sleep during the
diagnostic PSG.

Relationship quality General ratings of relationship quality
were measured by the Quality of Relationship Inventory
[57] support and conflict subscales. The seven-item support
subscale contained items related to emotional support in the
marriage, such as “To what extent could you count on your
spouse for advice about a problem?” The 12-item conflict
subscale contained items related to the frequency and extent
of marital conflict, such as, “How angry does your spouse
make you feel?” The QRI demonstrated good internal
consistency for both subscales in this study (Cronbach’s
alpha=0.85 for the support subscale, Cronbach’s alpha=
0.89 for the conflict subscale).
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Adherence

Adherence was measured as hours of self-reported
adherence per night. Average self-report adherence over
the 10-day questionnaire period was excellent (M=5.96;
SD=1.51 h/night). Participants were notified in the
informed consent procedures that objective adherence data
would be collected to allow for comparison of self-report
and objective data. A memory card located in the CPAP
apparatus recorded the number of minutes per night CPAP
machine was turned on at the appropriate pressure with the
mask in place for 16 participants, as not all machines were
capable of collecting this information. There was a moderate
to high correlation between self report and objective adher-
ence reports (r(14)=0.64, p<0.001 comparing each night of
self-report and objective adherence, r(14)=0.79, p<0.001
comparing the average of the 10-day period for self-report
and objective adherence).

Data analysis

Descriptive analyses of daily tactic use and correlations were
conducted using SPSS v15.0 (SPSS Inc., Chicago, IL, USA).
Data from the daily questionnaires were analyzed using
Hierarchical Linear Modeling [58] with ten observations
nested within each individual. This program interpolates
missing data under the assumption that it is missing at
random [59]. The majority of the 31 participants completed
all ten daily questionnaires (71%). All participants completed
at least two diaries. Only six diaries (2%) were excluded due
to late return or illegibility. There were no missing data for
moderator (level 2) variables. Statistical significance was
defined as p<0.05 using two-tailed tests.

Statistical model

The hierarchical structure of the data allowed tests of both
within (level 1) and between (level 2) subject effects. In the
models, questionnaire day was entered as an uncentered
variable, with day 1 scaled as zero. All other level 1
independent variables were centered around each individual
patient’s mean (group mean or person centering) and level 2
variables were centered around the grand mean [60]. This
method of centering tested the question “Do participants
report higher than their own average levels of adherence on
days when they report higher than their own average levels
of wife involvement?” At level 2, we asked the question
“Do individuals with a high AHI report a stronger
relationship between wife involvement and adherence the
following night?” We tested three sets of models: (1) wife
involvement as a predictor of change in adherence that
night, (2) daily adherence as a predictor of next-day wife

involvement, and (3) daily problems with CPAP as a
predictor of next-day wife involvement. Day (1-10) and
prior day adherence or wife involvement were included as
covariates in all models.

In models with significant variability in the day-to-day
within-person effects (level 1), the moderators, relationship
quality (support and conflict) and AHI, were entered in
level 2. Both positive (support) and negative (conflict)
aspects of relationship quality were tested in separate level
2 because support and conflict are important but separate
predictors of marital satisfaction, health, and health behav-
ior [57, 61]. Estimates reported are unstandardized coef-
ficients and can be interpreted similar to B coefficients in
multiple regression analyses.

Results

Participant characteristics

Forty-two participants initially enrolled in the study and 31
participants completed the daily questionnaire. Participant
characteristics are listed in Table 1. On average, participants
were middle-aged, married, and identified their race/
ethnicity as Caucasian. Average length of marriage was
20.1 (SD=11.3) years. Ratings of relationship quality were
comparable to other reported means from men in romantic
relationships [62]. Average AHI was severe. Reasons for
dropout after initial questionnaires were unknown but
participants who initially enrolled but did not complete
the daily diaries were slightly younger (M=39.8, SD=
12.4 years, p<0.05) and were less likely to have mask
problems reported in medical records. Participants who
completed daily diaries did not differ based on disease
severity, BMI, adherence, or other aspects of treatment or
side effects.

Frequency and amount of spousal involvement

Descriptive statistics for spousal involvement is listed in
Table 2. The most frequent and highest rating of wife
involvement was support, with 94% reported feeling
supported by their wife to use CPAP on at least 1 day of
the 10-day period. Collaboration and pressure were less
common. Only 13% of participants did not report any wife
involvement.

Correlations between spousal involvement, relationship
quality, and adherence

Table 3 contains correlations between daily ratings of wife
involvement, general ratings of relationship quality, disease
severity, and adherence (self-report at day 10 and objective
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adherence at 3 months). Support for CPAP was positively
associated with collaboration, general levels of support in
the relationship, and negatively associated with general
levels of conflict in the relationship. Collaboration and
pressure were not associated with general ratings of support
or conflict in the relationship. Pressure from the wife to use
CPAP was negatively correlated with objective adherence
at 3 months.

Predictors of daily CPAP adherence

There was a trend toward increased adherence on nights
following days that participants reported higher collabora-
tion (β=0.19, SE=0.10, p=0.06). Daily pressure and
support did not predict CPAP adherence but variance
components were significant for these models. In level 2

analyses, AHI moderated the relationship between support
and adherence (γ=0.02, SE=0.01, p<0.05) which indicated
a CPAP use increased following days with higher support
only among participants with higher AHI (Fig. 1). Level 2
variables were not significant for models of pressure and
adherence.

Predictors of next-day wife involvement

Collaboration increased following nights with lower adher-
ence (β=−0.12, SE=0.05, p<0.05). The variance compo-
nent for this model was significant, but no variables were
significant at level 2. Adherence did not predict next-day
wife pressure or support. The variance component was
significant for the model of next-day support but there were
no significant variables at level 2.

Table 2 Descriptive statistics for spousal involvement and perceived support

Category Questionnaire item(s) Mean (SD)
out of 5

Average percentage of days
rated as present

Percent of patients reporting present
on at least 1day

Support 1. Felt supported for using CPAP 3.22 (1.56) 76% 94%

Collaboration 1. Helped with the CPAP machine 1.63 (0.99) 37% 77%
2. Worked together to solve a

problem with CPAP

Pressure 1. Asked or reminded you to use
CPAP

1.56 (0.97) 30% 63%

2. Dropped hints you should use
CPAP

3. Tried to persuade you to use
CPAP

Mean (±SD)

Age* 48.6 (±11.3)

Ethnicity 90% Caucasian

3.3% Pacific Islander

3.3% Asian

3.3% Other

Marital status 93.3% Married, 6.6% cohabiting

Education 17.2% High school graduation or below

48.2 % Associate’s degree or some college

34.4%≥Bachelor’s degree

AHI 41.4 (±25.4) events per hour

BMI kg/m2 34.6 (±6.2)

Relationship quality

Support 3.5 (±0.5)

Conflict 2.2 (±0.5)

Average self-reported adherence on daily questionnaire 5.9 (±1.5) h/night

Average objective adherence over 3 monthsa 5.1 (±1.3) h/night

Table 1 Participant characteris-
tics (N=31)

AHI Apnea Hypopnea Index,
BMI body mass index, OSA
obstructive sleep apnea, CPAP
continuous positive airway
pressure
a Recorded for 20 of 31 patients

*p<0.05 compared with patients
who enrolled but did not com-
plete daily questionnaires
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CPAP problems and change in next-day wife involvement

CPAP problems were associated with higher next-day collab-
oration (β=0.18, SE=0.07, p<0.05). The variance compo-
nent was significant for this model. There was a significant
level 2 effect for relationship conflict (β=0.20, SE=0.07, p<
0.05), indicating that participants with lower relationship
conflict demonstrated a greater increase in next-day collabo-
ration following nights with CPAP problems (Fig. 2). Daily
support was not associated with CPAP problems but the
variance component was significant for this model. Relation-
ship support moderated the relationship between CPAP
problems and next-day support for CPAP (γ=−0.04, SE=
0.02, p<0.05). Participants with lower ratings of overall
ratings of support in the relationship reported an increase in
daily support for CPAP following nights with higher CPAP

problems whereas participants with high relationship support
did not report an increase in support.

Discussion

This study is the first investigation of the role of wife
support and pressure in CPAP treatment. We utilized a daily
questionnaire to study the bi-directional relationships
between involvement from the wife (pressure, support,
and collaboration) and nightly CPAP adherence. This study
also provided descriptive information about wives’ involve-
ment with CPAP in patients beginning CPAP treatment. We
found that nearly all participants in our study reported wife
involvement on at least one of the 10 days early in
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Table 3 Correlations between average daily wife involvement, perceived support, contextual variables, and adherence at 3 months (n=31)

1 2 3 5 6 7 8 9

1. Wife support for CPAP -

2. Wife CPAP collaboration 0.42* -

3. Wife pressure for CPAP 0.21 0.34**** -

5. AHI 0.18 0.10 0.24 -

6. Relationship support 0.50** 0.28 0.01 −0.02 -

7. Relationship conflict −0.45* −0.08 0.13 0.20 −0.52*** -

8. Average CPAP use at day 10 0.34**** 0.12 −0.14 0.17 0.06 −0.11 -

9. Average CPAP use at 3 monthsa 0.15 -0.14 −0.55* −0.06 0.17 −0.31 0.42**** -

a n=20
* p<0.05, ** p<0.01, *** p<0.01, **** p<0.08
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treatment. Even for the least common type of wife
involvement, pressure, 63% of participants reported expe-
riencing this on at least 1 day. However, the mean levels of
wife involvement were fairly low. This suggests that wife
involvement is common but not high in intensity.

A summary of our findings from the daily analyses is
presented in Fig. 3. We hypothesized that wife involvement
would be associated with higher adherence and that
contextual factors (AHI, relationship support, and relation-
ship conflict) would be important to understanding these
associations. Overall, we found a small amount of evidence
that wife involvement measured in this study was associated
with increased adherence that night. There was greater
evidence pointing in the opposite direction, that changes in
wife involvement were a response to adherence and
problems with adherence.

The finding that support was associated with higher
adherence in participants with high AHI was consistent
with our prediction that wife involvement would be
beneficial to adherence. A wide variety of studies in many
health conditions have found social support (emotional,
instrumental) to be associated with better adherence [63]. In
this study, it is possible that participants with lower AHI
had lower levels of daytime sleepiness and daytime
functional impairment, and thus were less likely to report
subjective benefits from treatment [64, 65]. Therefore, it is
possible that providing support, even if meant to be helpful,
may have been viewed as unhelpful and lead to ignoring
the request [66, 67].

In analyses of changes in wife involvement in response
to adherence, we found that patients reported increased
collaboration from their wives following nights with lower
adherence. This may be due to the wives’ sleep disruption
due to the non-adherent patient. In addition, participants
experience an increase in daytime sleepiness and decrease
in cognitive function after even 1 night without CPAP,
which may increase the involvement of the wife if they
notice a change in patient behavior [68, 69].

We also found interesting results regarding wives’ next-
day response to problems with CPAP. Our finding that
participants with low relationship conflict reported a greater
increase in next-day collaboration (such as helping with the

CPAP machine) following nights with CPAP problems
suggests patients in low conflict marriages may have wives
who are more involved with ironing out initial issues with
treatment. One of our prior studies demonstrated lower
adherence in patients with higher relationship conflict [20].
This may point to a mechanism by which marital conflict
interferes with adherence. Responses to CPAP problems are
important because the majority of patients report having
initial problems with CPAP in the beginning that need to be
worked through (e.g., mask fit) [70]. Many of the early
problems can be remedied with technical changes (e.g.,
mask adjustment and pressure changes). It should also be
noted that relationship quality impacts recall and interpre-
tation of marital interactions [71, 72]. Patients in higher
conflict relationships may have viewed this behavior as
“miscarried helping” or “overprotectiveness”, and therefore
not reported increased collaboration [73, 74].

It is also interesting that participants with low support in
the relationship reported increased support for CPAP
associated with CPAP problems. This increase in support
may be beneficial for some patients, as we found that
support increased adherence in patients with high AHI. In
addition, it is possible that there was a ceiling effect for
wives’ support for CPAP in participants who already had
high support in the relationship.

We did not find that pressure from the wife to use CPAP
increased adherence, and it is possible that it may have even
interfered with adherence. In correlations between spousal
involvement and adherence at 3 months, higher daily
pressure early in CPAP treatment was associated with
lower adherence at 3 months. This type of pressure may not
impact proximal reactions to adherence but if high levels
continue, it may contribute to decreased adherence over
time due to reactance [75]. In one prior study, patients who
reported seeking treatment due to their spouse versus being
self-referred demonstrated lower CPAP adherence over the
first 3 months of treatment [21].

Findings from our study are limited by aspects of our
sample and methodology. The greatest limitation is the use
of self-report rather than objective adherence. Future
studies should confirm these results with objective findings.
In addition, the measures of wives’ involvement used in
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this study were adapted from a questionnaire for general
health behaviors, and may not have been the most relevant
types of involvement for CPAP use. Qualitative research
may be helpful in future studies to determine the most
relevant types of involvement. In addition, future research
should aim to include reports from both patient and spouse,
as there have been differences demonstrated based on
surveys of the target vs. provider of support and pressure.
For example, Lewis and colleagues [56] found that wives’
but not husbands’ perceptions of spousal involvement were
related to husbands’ reports of health behavior. Further-
more, future research should also include greater gender
and ethnic diversity. OSA is present in approximately 2%
of the middle-age female population; due to the presence of
significant gender differences in spousal involvement, it
should not be assumed that results from male patients can
be generalized to female patients [53, 56, 67, 76]. There is
also a need to explore these processes in more diverse race/
ethnic samples as OSA prevalence is up to three times
higher in middle-aged African Americans [77, 78].

In conclusion, this study demonstrates that the majority
of patients beginning CPAP report wife involvement in
CPAP treatment but daily levels are generally low. There
was some evidence that support from the wife was
associated with increased CPAP adherence, but this was
only true for patients with high AHI. There was greater
support for changes in wife involvement as a reaction to
adherence and problems with CPAP. These results demon-
strate enhancing spousal involvement in treatment in a way
that increases patient perceptions of support for CPAP may
aid in adherence and response to treatment-related prob-
lems, particularly for patients with greater disease severity.
However, high levels of relationship conflict may interfere
with collaboration in response to treatment problems. It
may be helpful to reduce pressure from the spouse, as this
was associated with poorer adherence at 3 months. Future
research is warranted to determine if increasing spousal
support and collaboration can be an effective intervention
to improve CPAP adherence.
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