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Abstract

Purpose—This study aimed at examining the relationship between quality of life (QOL) in
prostate cancer (PCa) patients and partners and how baseline demographics, cancer-related factors,
and time-varying psychosocial and symptom covariates affect their QOL over time.

Methods—Guided by a modified Stress-Coping Model, this study used multilevel modeling to
analyze longitudinal data from a randomized clinical trial that tested a family-based intervention to
improve QOL in couples managing PCa. Patients and partners from the usual-care control group
(N = 134 dyads) independently completed the measurements at baseline, and at 4-, 8-, and 12-
month follow-ups.

Results—Correlations of QOL between patients and partners over time were small to moderate.
Patients’ lower education level, partners’ older age, higher family income, and localized cancer at
baseline were associated with better QOL in couples. Over time, couples’ QOL improved as their
social support and cancer-related dyadic communication increased and as couples’ uncertainty,
general symptoms, and patients’ prostate cancer-related sexual and hormonal symptoms
decreased.
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Conclusions—Evidence indicates that couples’ QOL during cancer survivorship is affected by
multiple contextual factors (e.g., baseline demographics and time-varying psychosocial factors and
symptoms). Intervention research is needed to explore comprehensive strategies to improve
couples” QOL during the continuum of PCa survivorship.

Keywords

Prostate cancer; Symptom; Family; Quality of life; Multilevel model; Communication;
Uncertainty

Introduction

The diagnosis of prostate cancer (PCa) represents a major threat to the patient and his family
members [1, 2]. For patients who are married or in an intimate relationship, PCa and
treatment-related side effects (e.g., impotence and incontinence) affect that intimate
relationship [3] and cause declines in both partners’ quality of life (QOL) [4-7]. Yet, limited
research has examined the interdependence of partners’ experiences as they manage the
demands of PCa [8-10]. Separate investigation into isolated perceptions of individuals
(often the patient) fails to provide reference to the interaction in the family system [11].

Few studies have examined couples’ QOL trajectory while considering their responses to the
impact of PCa over time. According to Lewis, cancer “is not a single stressful event, [but]
rather is characterized as a series of multiple, interwoven, and layered psychosocial
transitions” [12] during which a family (e.g., a couple) constantly modifies its adaptation
efforts [13]. Examination of couples’ cancer experiences and QOL in a longitudinal context,
i.e., during the continual psychosocial adaptation process, is essential to identification of
strategies to maximize their well-being. Kershaw et al. [8] examined the longitudinal effects
of psychosocial variables on couples’ QOL (all variables were measured at one point in
time). Building on their findings, we examined how selected variables measured at four data
points affected the patterns of change in couples’ QOL over time.

This study aimed at examining (1) whether the QOL of PCa patients and partners was
related over time and (2) whether selected baseline and time-varying demographics,
psychosocial, and cancer-related factors affected couple’s QOL over time. The selection of
factors was based on a theoretical framework adapted from the modified Stress-Coping
Model [14]. Integrated with family systems theory [13, 15], this model conceptualizes the
couple as a unit and contends that the stress and demands of cancer affects both patients and
partners. It also suggests that personal, family/social, and cancer-related factors affect
couples” QOL.

Literature review

QOL in PCa patients and their partners

QOL is a multidimensional construct that includes physical, emotional, functional, and
social well-being. Prostate cancer and its treatment often introduce symptoms and
difficulties that affect different aspects of QOL in men and their spouses [4, 9, 10, 16]. The
QOL of patient and partner may be related, with partners sometimes reporting lower QOL or
more psychological distress than patients, especially partners of men with localized [17] and
advanced PCa [10, 18].

Most research examining QOL of patients with PCa and partners is retrospective and/or
cross-sectional. Such designs overlook the fact that cancer involves a continual process of
mapping the illness and its changing contingencies onto a family’s operations [13]. Family
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members become involved and come to personal terms with the meaning of cancer during
constant cognitive-emotional transitions [12]. Research with a longitudinal perspective is
needed to concurrently examine partners’ QOL while accounting for the effects of
contextual factors (e.g., time-varying physical-psychosocial factors) during the continuum
of cancer survivorship.

Factors affecting QOL in PCa patients and partners

Among demographic factors, younger age in patients was associated with better physical
QOL [19], but with worsening mental well-being over time [16, 19]. Younger partners also
reported better physical QOL [8]. Middle-aged couples experienced more PCa-related
distress than older couples [20]. Higher household income and education were related to
higher QOL in patients [19].

Some psychosocial factors have been related to QOL in PCa patients and partners. Social
support positively affected patients’ QOL directly and indirectly in cross-sectional and
longitudinal studies [8, 21-23]. Among spouses, less social support was associated with
more distress [23, 24] but baseline social support did not predict their QOL 8 months later
[8], suggesting that couples may have different support needs at different phases of
survivorship.

Open communication, verbal exchange of cancer-related information and personal
experiences between patients and partners, was related to QOL. Couples facing
heterogeneous cancers (e.g., prostate and breast) who openly communicated about the
illness reported better adjustment [25, 26]. Inadequate communication (e.g., hiding feelings),
conversely, was associated with lower QOL and more distress in both partners [24, 27, 28].

Uncertainty about the illness was associated with lower QOL [29] and poorer psychological
adjustment in patients and spouses in cross-sectional studies [29, 30]. In a recent study,
however, baseline uncertainty reported by PCa patients and spouses did not predict their
QOL 8 months later [8]. Such findings may suggest that the relationship between
uncertainty and QOL is concurrent rather than long-lasting as couples experience different
uncertainty at different phases of survivorship.

The relationships between QOL and cancer-related factors are often examined without
concurrently accounting for the effects of psychosocial factors. The QOL of patients with
localized PCa usually declines initially but improves over time [31-33], whereas QOL of
patients with advanced cancer continues to decline, especially in the emotional and social
domains [16, 34-36].

The effect of time since diagnosis on QOL has been mixed. Earlier research showed QOL of
PCa survivors was more likely to decline with time when compared to patients with
colorectal and lung cancers [37]. These effects were independent of the cancer stage [35]
and/or the type of treatment patients received [31, 32]. Research on QOL of healthy spouses
is limited and mostly cross-sectional [38, 39]. Their psychological well-being typically
improves over time [40].

Finally, PCa-related symptoms and general symptoms were associated with couples” QOL
[8]. Patients with more symptoms and deteriorating physical function experienced more
problems in adaptation [9]. Different types of comorbidities (e.g., physical vs psychological)
had different effects on men’s QOL [19, 37, 41, 42]. Spouses’ distress was highly predicted
by patient’s urinary and bowel dysfunction and diminished mental health [9, 24].
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This research is a secondary analysis of longitudinal data from a randomized clinical trial
(RCT) testing a family-based, nursing intervention to improve QOL for couples managing
PCa. To eliminate the intervention effects on study variables, only dyads of patients and
partners from the usual-care control group were included. The sampling and data collection
procedures [10, 43, 44] and the subject-tracking consort table [44] were published
previously. Regarding the three phases of illness, patients were eligible only if they were 2—
4 months after: completion of primary treatment (newly diagnosed localized), or two
consecutive rises in their PSA post-primary treatment (biochemical recurrence), or diagnosis
of metastatic disease or progression of advanced disease (advanced). This limited window of
eligibility was used to reduce heterogeneity by identifying couples within each phase who
were dealing with similar phase-related issues [10]. Patients and partners independently
completed all measurements.

Two types of factors were included: (1) time-invariant factors obtained at baseline: role
(patient or partner), age, education, family income, time since diagnosis, and phase of cancer
(localized, biochemical recurrence, or advanced); and (2) time-varying factors that were
measured at baseline and at 4-, 8-, and 12-month follow-ups (QOL, social support, open
dyadic communication about cancer, uncertainty about the illness, and symptom distress).

Quality of Life, the outcome variable, was measured using the 27-item Functional
Assessment of Chronic Iliness Therapy general scale (FACT-G) [45]. It measures general
QOL in physical, social/family, emotional, and functional domains [46]. The total score was
used. Spouses reported their own QOL using the spouse’s version of FACT-G with slightly
modified wording [47]. Cronbach’s alpha was .90 for both patients and partners at baseline
in this study.

Demographics, including age, education, and family income, were obtained using the
demographic section of the Risk for Distress scale (RFD, previously known as Omega
Screening Questionnaire [OSQ]) [14, 48]. Among psychosocial factors, social support was
assessed using the Personal Resource Questionnaire (PRQ) [49], a 15-item measure using
Likert response scales across items. The PRQ measures the amount of general social support
from others (e.g., friends and relatives). The baseline Cronbach’s alpha was .89 and .90 for
patients and partners, respectively. Open dyadic cancer-related communication was
measured using the Lewis Mutuality and Interpersonal Sensitivity Scale (MIS) [50]. This
23-item scale assesses each partner’s perception of extent to which they share cancer-related
issues with one another. The baseline Cronbach’s alpha was .90 and .91 for patients and
partners, respectively. Uncertainty about the illness was measured by the 28-item Mishel
Uncertainty in Iliness Scale (MUIS) [51]. Its baseline Cronbach’s alpha was .91 for both
partners.

Among cancer-related factors, time since diagnosis and phase of illness were obtained from
patients’ medical records. Symptom distress included PCa-specific symptoms and general
symptoms. PCa-specific symptoms in patients (i.e., bowel, hormonal, sexual, or urinary
symptoms) were measured using the 50-item Expanded PCa Index Composite (EPIC) that
assesses four symptom subscales [52]. The baseline Cronbach’s alpha for these subscales
ranged from .74 to .90 for patients. Partners completed a four-item EPIC spousal version,
which assessed how much of a problem their husbands’ symptoms were for them. General
symptoms (e.g., fatigue, pain, and insomnia) were measured with the 16-item Symptom
Scale, a subscale of the RFD [48]. Patients and partners separately rated their own
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symptoms; the baseline Cronbach’s alpha was .80 and .76 for patients and partners,
respectively.

Data analysis

Results

Within-couple differences of demographic characteristics were assessed with paired t tests
for continuous variables and McNemar’s test for categorical variables. Multilevel modeling
(MLM) (i.e., SAS 9.2 PROC MIXED) [53] for longitudinal data was used to achieve the
research aims. Compared to conventional multivariate methods, the MLM method uses
variables measured at multiple points in time, which allows the examination of patterns of
change in couples” QOL while controlling for time-varying and time-invariant covariates. It
also has the advantage of handling missing data: partial data are not discarded, nor is it
necessary to impute values for missing outcomes [54].

In each model, the fixed effects were estimated for all predictors to describe marginal
relationships between QOL and each predictor; the random effects described random
deviations of a given subject or cluster from the overall fixed effects at three levels: intra-
personal, intra-couple, and inter-couple [54]. Time was calculated as the months since
diagnosis at baseline plus the months of the follow-up interviews, i.e., 0, 4, 8, and 12,
respectively. Both the linear and quadratic effects of time were included in model fitting to
capture possible curvilinear patterns of QOL over time.

To improve interpretation and reduce potential multicollinearity [55], continuous predictors
(e.g., month since diagnosis, age, education, uncertainty, social support, communication, and
general symptoms) were group-centered by subtracting the group mean of patients (or
partners) across time from each observed score. EPIC measures for patients and partners
were standardized within individuals across time to control for their sizeable discrepancy.
The categorical variables were coded with the value of reference group as 0.

A series of models were fitted. First, in order to guide the specification of the combined
model for couples, separate QOL models for patients and partners were fitted as a function
of measurements of their own predictors. These models examined how their QOL was
affected as individuals over time. Second, a combined full model of couples’ QOL was fitted
to examine how QOL of patients and partners was related while accounting for contextual
factors of survivorship. To ensure inclusiveness, variables with P values < .10 in the
separate models were selected as covariates for the full model. The interactions between
role, phase of illness, and time were retained, whenever statistically significant, to examine
whether couples’ QOL varied by role and phase of illness over time. Due to consideration of
power and the available sample size, interactions between role and other predictors were
excluded. Finally, the parsimonious combined model was fitted by eliminating non-
significant interactions and predictors in the full model. Competing models were compared
using the Akaike information criterion (AIC), Bayesian information criterion (BIC), and the
likelihood ratio test (LRT) [54].

Demographics and clinical characteristics

In the control group, of the 134 patient—partner dyads that completed the baseline
assessment, 124, 123, and 114 completed the assessments at 4-, 8-, and 12-month follow-
ups, respectively. Over 83% of the patients and partners were white, 13% were African
Americans, and 4% from other racial groups. Patients were diagnosed with localized (65%),
biochemical recurrent (12%), or advanced (23%) cancer. Patients’ mean months since
diagnosis at baseline was 28.96 (SD = 39.66) months. Table 1 lists other characteristics of
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participants, and Table 2 displays descriptive analysis results of QOL and predictors by
time.

The main reasons for attrition were patients’ death, lost contacts, or couples’ lack of time.
There were no significant differences in the demographics and months since diagnosis
between patients who withdrew and those who completed the study. However, more patients
with advanced cancer were lost from the study than patients with other phases of illness (32
=18.002, df = 2, P <.001). For partners, there were no significant differences between
respondents who were retained and those who withdrew from the study.

Results of separate models (Table 3)

The results of the separate model for patients indicated that better patients QOL was
associated with their older age (P < .001), less education (P < .05), and having biochemical
recurrent cancer (P < .05) (rather than advanced cancer). Patients” QOL improved with an
increase in their social support (P <.001) and their open communication with partners (P <.
001), and with a decrease in their uncertainty (P < .001), general symptoms (P < .001), and
PCa-specific sexual (P <.01) and hormonal symptoms (P < .001). Time effects (linear or
quadratic) were non-significant, suggesting that patient’s QOL was relatively stable over
time, when controlling for all covariates.

The results of the model for partnersindicated that better QOL in partnerswas associated
with older age (P < .001) and higher family income (P < .05). QOL of partners improved as
their social support (P <.001) and open communication (P < .001) increased and as their
own uncertainty (P <.001) and general symptoms (P < .001) decreased. Partner’s QOL, like
patient’s, did not change over time, when holding other covariates constant.

Results of combined models (Table 4)

In the combined full model, the majority of above-mentioned predictors, except patient’s age
and partner’s education level, remained statistically significant. The interactions between
role and phase were non-significant, suggesting that the effects of phase of illness did not
vary by role. The role effect became significant (P < .05) after eliminating the role—phase
interactions and, thus, was retained to compare the differences in QOL between patients and
partners.

The combined final model, containing all the statistically significant variables in the
combined full model, indicated that couples” QOL was associated with baseline variables
such as role (patient vs partner) (P < .05), localized (P < .01) or recurrent cancer (P < .05),
partner’s age (P < .001), patient’s education (P < .01), and family income (P < .05). As
shown in Fig. 1, when holding other covariates constant, QOL of patients is about 1.4 points
higher than that of their partners. This relationship holds for couples facing different phases
of illness. Higher family incomes and lower education in patients also predicted better QOL
in couples.

Couples’ QOL was also associated with time-varying factors. Specifically, couples’ QOL
improved with an increase in their social support (P < .001) and open communication (P <.
001), and with a decrease in their uncertainty (P < .001), PCa-specific hormonal (P < .001)
and sexual symptoms (P < .05) in the patient, and general symptoms (P < .001) in both
partners. Figure 2 demonstrates some of these results, e.g., when holding other covariates
constant, QOL scores for couples increased by about 4.2 points when their open
communication scores increased by one standard deviation.

Regarding model integrity evaluation, the AIC and BIC statistics (Table 4) supported the
final model. The likelihood ratio test (x2 = 1.4, df = 4, P = .84, Nypservation = 871) further
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indicated the fit of the final model was as good as that of the full model. Yet, it is more
parsimonious, i.e., with fewer predictors, than the full model.

The correlation coefficients between QOL in patients and partners, after controlling for the
covariates, were .25, .24, .23, and .23 at baseline, 4-, 8-, and 12-month follow-ups,
respectively. These results indicate small to moderate correlations of QOL between patients
and partners that remained consistent during PCa survivorship.

Discussion

One of the important contributions of this study is that it examined how the QOL in PCa
patients correlated with the QOL of their partners while taking into consideration both
partners’ baseline and time-varying demographic, cancer-related, and psychosocial
variables. Different from previous studies using measures at one time point to model QOL
of patients and partners separately (e.g., Kershaw et al. [8]), we used a more comprehensive
analytical method, i.e., MLM, to examine how QOL of patients and partners measured at
four data points correlated. We evaluated both the lag effects of baseline demographic and
cancer-related factors, and the concurrent effects of time-varying psychosocial factors on
QOL. The effects of time were non-significant after controlling for time-varying
antecedents, suggesting that the patterns of change in couple’s QOL over time are a function
of survivorship context (e.g., the challenges and resources couples have at different phases
of survivorship), rather than the time variable itself. These results provide evidence that
otherwise might have gone undetected or misrepresented by traditional analytical methods,
e.g., repeated-measure ANOVA [54, 55].

This study expanded our knowledge about the complexity of cancer experience in the
context of family. Our findings of small to moderate correlations of QOL between PCa
patients and partners, after accounting for the effects of covariates, are consistent with the
results of a recent meta-analysis of couples’ distress during cancer survivorship [56]. In our
study, the QOL scores of patients, similar to those reported in earlier research using FACT-
G [36], were better than those of their partners. These results suggest that partners are “team
members” in managing PCa, underscoring the interdependence within couples as they cope
with the demands of cancer [57]. Such evidence alerts clinicians to the need for caring for
the health of the spouse, who often acts as the primary caregiver for patients by providing
major emotional and tangible support on a daily basis [58]. However, the possible influence
of gender on participants’ responses to the QOL measure cannot be ruled out. Significant
gender differences in reporting distress were found in couples adjusting to colon cancer, a
non-gender-specific illness [59, 60].

Certain baseline demographics and time-varying physical and psychosocial variables
affected couples” QOL. Consistent with the conclusions of a prior meta-analysis based on 33
studies [61], the association between couples’ perceived open communication and their
QOL in this study confirms that open communication about cancer is beneficial to couples
managing PCa: couples may maintain or improve QOL through open communication about
cancer. Aging persons more frequently interact with their families, especially their spouses
[62]; their QOL may be closely related to how well they maintain those close relationships.
Demands of cancer, treatment-related side effects, and age-related chronic health problems
[63] limit couples’ physical interactions and leisure activities. Open communication
becomes even more important for couples to obtain emotional and tangible support from
each other.

In this study, couples’ QOL was positively affected by social support from other people.
This result expanded previous research findings of direct and/or indirect effects of social
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support on mental well-being (e.g., less depression and anxiety) in patients and partners [8,
22, 64] to general QOL domains. We also confirmed that uncertainty about the illness was
another factor affecting couple’s QOL; more uncertainty was associated with lower QOL.
This finding was consistent with Mishel’s uncertainty theory [65] and extended findings of
previous cross-sectional studies [29]. It also provided empirical support for interventions
that aim at improving QOL through uncertainty management for both partners.

Another clinically relevant finding was that, among all PCa-specific symptoms, only
patients’ sexual and hormonal symptoms (e.g., impotence and hot flashes) significantly
affected couples” QOL. Previous qualitative research reported that PCa patients considered
their current QOL had little to do with their cancer or its treatment [66]. Yet, the debilitating
symptoms of PCa and treatment side effects pose major threats to patients’ masculine image
and sense of control [67]. Fewer problems in sexual and hormonal functions in patients,
thus, provide reassurance to couples, especially men, and preserve their feelings of
normalcy. These findings extended prior work in assessing the effects of hormonal
symptoms on couples” QOL, a rarely reported area [52].

We validated the results of previous investigations that cancer patients, especially the elderly
with various symptoms, had poorer physical, mental, and social QOL [8, 68]. It also
explored the negative effects of partners’ symptoms on their QOL, which was often ignored
in the past because QOL and survival of cancer patients have been the foci of clinical
practice and research. Family caregivers of cancer patients have significantly poorer global
QOL than caregivers of non-cancer patients. Spouse caregivers, in particular, have
significantly poorer QOL than non-spousal caregivers (e.g., adult children, relatives or
friends) [69]. This research reminded us that partners provide care and support to cancer
patients while managing the demands of their own health and age-related problems. Health
professionals, thus, need to attend to spousal caregivers’ health needs while caring for
cancer patients.

Regarding demographics, we found that couples’ QOL was related to partner’s age, patient’s
education level, and family income. The association between partners’ older age and better
QOL in couples may be related to the fact that, among our research participants, most
(84.8%) of the younger partners (<60 years of age) worked outside the home while less than
20% of partners 60 years and older worked. Younger partners may have to care for the
patient while dealing with competing demands of employment and child care. Consistent
with Kim et al.’s findings [70], this result may suggest that the more social roles and
responsibilities a caregiver carries, the more likely the caregiver experiences stress and
negative adjustment.

The positive association between partners’ older age and couples’ better QOL may be
related to the fact that the majority of couples were married, with an average of 32 years of
relationship. In this relatively elderly population with long-standing relationships, partners
have developed a deeper understanding of each other, enabling their better adaptation to
cancer. It is noteworthy that sexuality may no longer be considered of primary importance
among some elderly, particularly in aged women [71]. The pressure that older PCa patients
put upon themselves to perform sexually may not be as great as that of younger patients who
are more sexually active.

Several studies reported associations between baseline income and patients” QOL at baseline
and over time [72, 73]. Our results indicate higher family income predicted better QOL in
both patients and partners. Financial concerns are prevalent among cancer patients and
family members [74]. More income allows couples to afford materials and human resources
to better manage cancer and caregiving and thus gives couples a sense of security that

Qual Life Res. Author manuscript; available in PMC 2014 January 10.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Song et al.

Page 9

reduces stress and improves QOL. The negative effects of patients’ education level on
couples” QOL are inconsistent with the results of previous studies, especially those

including participants with diverse education backgrounds [75-78]. However, participants of
this study have relatively high education levels (mean = 16 years); our finding may not be
generalized to diverse populations.

Finally, this study has limitations that warrant discussion. First, the treatment information
was not included. Many individuals underwent more than one treatment. Classification
would have resulted in too many treatment combinations to be analyzed with the existing
sample size, i.e., too few subjects to utilize multivariate analyses to separate treatment
effects statistically. Second, more patients with advanced cancer dropped from the study due
to patients’ deaths. Third, participants were primarily well-educated, middle-class
Caucasians. The limited number of participants from different ethnic groups or those with
low socioeconomic status lessens the generalizability of our findings. Next, we could not
differentiate the influences of gender from that of role (patient or partner) on couples’ QOL
as PCa is a gender-specific illness. Finally, this study did not address the change of the
outcome variable (i.e., QOL) as a function of the changes in predictors.

In conclusion, this study, using MLM, provided integral evidence on QOL in PCa patients
and partners while controlling for baseline and time-varying contextual factors of both
partners. Capturing couples’ complicated survivorship experiences, both as individuals and
as a pair, this research provides information on modifiable factors that can be targeted for
intervention. Research is needed to examine the effects of family-focused comprehensive
interventions, e.g., uncertainty reduction, support mobilization from internal (e.g., open
communication between partners) and external sources (e.g., assistance from other relatives,
friends, and health providers), and symptom management. These efforts will strengthen
couples’ adaptive abilities and ultimately improve their QOL.
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Patient
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Localized Recurrent Advanced
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Fig. 1.

Estimated differences in QOL scores between patients and partners facing different phases
of cancer. The results were obtained by holding all other covariates constant. (Note: Higher
scores indicate better QOL)
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Fig. 2.

Estimated trajectories of changes in patients’ and partners’ QOL. a As dyadic
communication about cancer-related issues between patients and partners increased, their
QOL improved. b As the general symptoms in patients and partners increased, their QOL
decreased. (Note: Higher score of the general symptom scale suggested more symptoms
such as pain and insomnia)
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Table 1

Descriptive statistics for research participants at baseline

Page 16

Characteristics Patient (N = 134) Spouse (N = 134) P
Mean age (year) (SD, range) 62.57 (9.22, 42-90) 58.92 (9.65, 34-84) < go1*
Mean education (year) (SD, range) 16.13 (3.63, 8-29) 14.68 (2.68, 8-22) <.001*
Mean years of marriage (SD, range)  31.75 (14.26, .33-65) -
Family income (%)
<$30,000 6.5 -
$30,001-$50,000 22.0
$50,001-$75,000 18.7
>$75, 001 52.8
% Presently working ot
No 54.5 425
Yes 455 575
% Having other health problems 17
No 41.8 50.7
Yes 58.2 49.3

by paired t test

*%

by McNemar’s test

Qual Life Res. Author manuscript; available in PMC 2014 January 10.



Page 17

Song et al.

18 9T sSvy  v09  6TT 80v 286  vIT TEv  6T9 22T SS¥ 0E9  zel 201005 WOdWAS [esausd
Vo 55T [TTL0v  $TT SLET TLS8 TIT 02T ZTv 02T €SPl 2068 ger  pOUMou swoidwis oyioads-edd
8T 0z'T 85T TZ€ Il vy evze U1 LST €26 0T S9EC €6z 617 IenXes swoidwis oyioads-ead
T 55 28 19% $TT ETTT €906 21T 28 9%  TZT 662l 9668 0gT  TIeMod swoidwAs oyrads-edd
18 ATET SOT 0EY  PTT €6€T LS8 €TT OTT g% Tl STPT 628 0gT  ToUMN swoidwis oyioads-ead
A£6¢ 75 9/ sre  OTT 8y  y9E  TIT €  09E 02T vy  eLE  6IT TUOWEdIUNWWOD O1peAp Jo sjana]
£y €21 699T S6'65 IT <29ST 8025 VIT 869T 9979 12T T6T 885 22T Zfurensoun
6T’ e S09T 0T¥8 6IT O0S€T ¥e/8 +IT Tv'vT 86'€8 22T 202l 6698 22l pHoddns [eroos
s s €67 TO¥8 6TT 092 2598 +IT [ZvD G8'€8 22T €871 ¥598 2cl 74140 Anend

veygewll Weygewil 4gS Wl N 4dS  WweW N aS  ueWN N aS Ul N

oulred uLlred Joulred uelred oulred uelred
(e=Jp) o4 4 dn-mojjo} yuow-gt dn-mojjo} yuow-g so|qel e
8yt €29  vel ¥Zv €9  ¥ZT 28€  09S  YET SEV  L0L  VET 221005 WoidwiAs [esaudsg
[ZT L0V vel ETST 60€8 el 6TT 80V  vET TOST 9Tz  per  leuOWHoU swoidwAs oyroads-edd
09T 9Te €21 voer eT'6c €21 6yT 0ge  2el 26Tz 99 oer  TIenxes swoidwAs oyoads-eod
78 SO vzl €LTT S006 22l /8 8§y  vET T0CT 1,88  TET 11oMmog sworduwiAs aiy1oads-edd
€TT  8TY  bel S8'ST 6TT8 ¥ZT S8TT 80  YET TOOT 6TLL EET TouMN” swordws ayioads-edd
8/ 15€ cgl e €9t 02T €9  OLE g€l 99  gre  oel  TUOWEQINWIOD 91peAp 4O s|ana]
T69T 0629 el OTLT 1€09 +ZI S09T v8T9 ¥ET €SST +509 Vel Zhwrensoun
ZIST 2S¥8  veT €Tl 6998 vzl GZvl vZS8  PET ZT'ZT 8188 Vel pHoddns [e10s
J0€T 28€8 2T 6€2T S6V8 el I8TT €968 PET 60ET 02S8  VET 74140 Auend

a uenN N dS WeW N a2 UeN N dS  UWeW N
UL Wwelked BULEY Welred

dn-mojjo} yiuow- aulpseg S|l eA

NIH-PA Author Manuscript

¢?olqel

NIH-PA Author Manuscript

synsai sisAfeue aanduoasag

NIH-PA Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2014 January 10.



Page 18

Song et al.

T00 >d
XX
‘50" >d
¥
Buidasys Aynoiyip pue ‘easneu ‘anbiey se yons ssalisIp WoldwAs aow pue ssau|l 8y} INoge AUTeLIadUN 310W S} NSl aA1eBaU 310w 31edIpul S3109S hmsm_IN
swoldwAs o13199ds-ead S| pUe ‘SI8YI0 Woly Hoddns 10w ‘UoIRIIUNWWOD 30w OO JoNaq :S)Nsal aAIISod 10w 81edIpuUl $8109S _msm_IH

NIH-PA Author Manuscript NIH-PA Author Manuscript

NIH-PA Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2014 January 10.



Page 19

Song et al.

o_u—_umawu._mocmo m«muwo\_n_m

eluwosul pue ‘anbire) ‘ured se yons ssansip woldwAs alow pue ssauj|l 8yl INoge Aurepsdun alow :Ss)ynsas aAlrefau aiow a1edlpul $8109s JaybIH

4

swodwAs o14199ds-192urd 81eIs0Ad SS3| pUR ‘UoITEIIUNLILLIOD 3J0W ‘SIAY10 WoJ) poddns alow :s)nsal aARIsod a1o0w ajealpul $a109s JaybiH

T

Apnis ay1 ul paurewsa. Apnis ayl Jo 1o paddoip oym syuaied Jo sisuried 6 ‘sares UOIILIIR JUaialip 01 anp Jayip siaulied pue sjuaied Jo sezis ajduwres
%

NIH-PA Author Manuscript

$10101paJd UMO J13Y} JO SIUBLIBINSESW JO UONOUNY B Se palily a1am siauried pue syusiied 1oj OO 40 s|apow sreredas

sBuipuiy Jueaiyubis are siaquinu pjog

IS70 50 80 T000> 0 86T TleuouLIoy” swojdwiAs ¢eod
L1980 ¥E0  T€0- /9000  6T0 250 plenxes swoidwiAs cedd
9IYT0  TY0 190~ 98880  GEO 500~ 11emoq” swoidwAs gead
wiTo  0r0 Pro  SLLL0 0V 1710 ouNn” swodwAs gedd
1000>  TT0 €eT-  T000> 210 20T~ Zswordwis fesouso
¥8900 292 08y 82100 222 65 1uaLNBY
£8900 /8T e €8020 T 181 pazifeao
(paoueApE :JUBIBa1) SSAU|I JO aseyd
02060 0000  S00000 TS6E0 70000  Y0OOO0- bs sisouberp souts awit L
10960  +0°0 2000 Y9060 Y00  900°0- sisouBelp 8auts awirL
T000> 890 vy T000> IS0 so'g puonEdlunWWod
000> €00 ST0  T000> €00 120 pHoddns feroos
T000> €00 ST0- T000> €00 120~ Zurensoun
80100  S90 89T T/600  8v0 080 awooul Ajiwe
12900 520 70~ 6I100  ZT°0 180~ uoneanpg
61000 100 120 80000 500 810 aby
T000>  6VE 122, T000> S5 68'6. 1dsousyu
b <id 3 erewns3 hl<ud IS srwIsT
L(G6T = Jp) s ioued (98T = Jp) sitelred ey
sJaunied pue sjuaied Joy 100 Jo s|apow sreledss
€ 9|qel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2014 January 10.



Page 20

Song et al.

sjopou om} Buriedwod usym Jenag si Ja|fews
X ¥

eyep Buissiw Joj Buifjoiuod Jarye sBUBYD 10U PIP 1S8I8)UI JO SB|RLIBA 3U) JO S109)J0 Pax1y ‘190ued PaduBApe aARY 0} papua) elep Buissiw yym sajdnod ybnoy|y
¥

NIH-PA Author Manuscript

109 =4p

sBuipuly weaiyIublis aJe siaquinu pjog

£7895 17895 #2018
2095 22195 pell

87995 2'9995 pooyt|ax1| Boj g-

8780 o'z 170 juadindal h‘Ew_amn_

62980 19T [20- pazifeaor Justed
saseyd ||e xJauped 7 paoueApe Lluaied :Juaiajal) ssaul|l 4o aseyd o]0y
70000 620 GSO'T #0000 0£0 SOT [euow.ioy” swoldwiAs edd
700 9T0 2€0 19700 9T'0 T€0 [enxas” swojdwis ead
000> 00 92T- T000> 100 92T~ swoydwiAs [essus9

GE000 9T LTV 89100 88T 0S¥ 130UBO JUBLINOBY

€2200 €0T LE£T 18500 €T 6T 130Ued pazi|eaoT]
(paoueApe :1UaJa)al) ssauj|l 40 aseyd
TOOO> 9¥'0 GT'V T000™> 90 €TV uonesIUNWWOI d1peAp usdo
T000> 200 610 1000"> 200 670 voddns [eroos
TO00> 200 6T0- T000™> 200 6T0- Aureusoun
18¢00 S¥0 00T [4a70)¢} 67’0 00T awoaui AjiweS
68€9°0 610 600- uo11eaNps Jauned
9//50 600 S00- abe Jusired
TE000 2T0  980- €1T00 €10 €€0- uolTeaNpa Jushed
T000> 00 LTO G600°0 800 TC0 abe Jauned
SYE00 990 OF'T S6€2°0 8T €97 juaned :(Jauped :Jualayal) 810y
T000> /€T 06'9L T000"> 0L 8L9L 1deosau]

M<id 35 orwss pl<id IS erwnss
LPPow euld PPOW [N 1we43
s91dnod Joj 700 JO Sjapow pauIquio)
v 9|0eL

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2014 January 10.



