1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
j Ethn Health. Author manuscript; available in PMC 2019 January 01.

s HHS Public Access
L

Published in final edited form as:
Ethn Health. 2018 January ; 23(1): 16-32. doi:10.1080/13557858.2016.1246428.

The Impact of Comorbidity on the Relationship between Life
Stress and Health-related Quality of Life for Chinese- and
Korean-American Breast Cancer Survivors

Jung-won Lim, PhD [Associate Professor]

College of Social Welfare, Kangnam University, Yongin, Korea, 40 Gangnam-ro, Giheung-gu,
Yongin-si, Gyeonggi-do, 446-702, Korea, Telephone: 82-31-280-3216,
jungwonlim@kangnam.ac.kr Telephone: 82-31-280-3216

Abstract

Objective: The current study aimed to 1) identify the occurrence of comorbidities among
Chinese- and Korean-American breast cancer survivors (BCS), 2) examine whether health-related
quality of life (HRQOL) scores varied with the occurrence of specific comorbidities, and 3)
investigate the mediating effect of comorbidities on the relationship between life stress and
HRQOL.

Design.—Data were drawn from the parent study, a cross-sectional study investigating HRQOL
in 86 Chinese- and 71 Korean-American BCS in Southern California. Two comorbidity-related
variables, the occurrence of the specific comorbidity and the total number of comorbidities, were
used to comprehensively reflect the characteristics of comorbidity.

Results: Approximately 60% of participants had at least one comorbid disease, and osteoporosis
was the most prevalent comorbidity. HRQOL differences based on the occurrence of a specific
comorbidity were evident for arthritis, eye/vision problems, dental and gum problems,
lymphedema, and psychological difficulties. Structural equation modeling demonstrated that the
nature of the outcome variable, either physical or mental HRQOL, influenced the overall patterns
of the findings. For example, life stress was significantly associated with the total number of
comorbidities and in turn influenced physical HRQOL. In terms of MCS, arthritis, dental and gum
problems, chronic pain, heart disease, lymphedema, and psychological difficulties mediated the
relationship between life stress and mental HRQOL.

Conclusion: The current study adds to the existing literature by examining the mediating effects
of comorbidity on the relationship between life stress and HRQOL. The findings support the need
for health care professionals to clearly assess physical and psychological comorbidities when
providing survivorship care for cancer survivors.
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Introduction

Asian-Americans are the fastest growing ethnic group in the United States (US), increasing
by 43% in the 2000-2010 period (U.S. Census Bureau 2011). More specifically, Chinese-
Americans are the largest Asian-American subpopulation, comprising 25.9% of the Asian-
American population as of 2010, and Korean-Americans are one of the fastest growing
ethnic groups in the US, increasing 500% since 1970 (U.S. Census Bureau 2011). Breast
cancer is the most prevalent type of cancer in Chinese- (74.4 per 100,000) and Korean-
American women (68.0 per 100,000) (American Cancer Society 2016). With advances in
cancer care and enhanced treatment regimens, however, the breast cancer mortality rates of
Chinese- and Korean-Americans decreased by 16% from 1990 to 2012, and the breast
cancer survival rates for all Americans have increased significantly. Now, the 5-year relative
survival rates of Chinese- and Korean-Americans are 93% and 92%, respectively. Thus, the
number of long-term Chinese- and Korean-American breast cancer survivors (BCS) is
rapidly increasing (American Cancer Society 2016).

Although cancer survivors are living longer than ever before, they are at risk of serious
physical and psychosocial symptoms (Quesnel, Savard, and Ivers 2009). For example, the
most commonly reported adverse effects of BCS at 2- and 3-year follow-ups after cancer
treatment were found to be physical and functional difficulties with the shoulder girdle and
abdomen (34 % reported difficulties most or all of the time), dissatisfaction with the
reconstructed breast (40 %), and general pain and psychosocial difficulties (15-40%)
(Jeevan et al. 2009; Winters et al. 2016). Such long-term and late effects during the
survivorship phase require post-treatment surveillance care for cancer survivors, and
guidelines on cancer survivorship care plans have recently been designed to address such
issues among cancer survivors (Institute of Medicine 2006). Survivorship care is expected to
provide coordination for post-treatment care focusing on cancer surveillance, general health
and wellness counseling, care for comorbid conditions, psychosocial care, and the
monitoring and management of long-term and late effects (Institute of Medicine 2006).
Several studies have demonstrated that survivorship care can improve health outcomes for
cancer survivors. McCollum and colleagues (2014) reported that participating in a cancer
survivorship program improved perceived quality of life and reduced distress related to the
initial cancer diagnosis and family distress. Stan et al. (2016) also found that exercise
interventions improved cancer-related fatigue and health-related quality of life (HRQOL).

Because 68—85% of adult cancer patients have at least one comorbid condition and the
overall symptoms and psychological burden increase with the number of comorbidities (Mao
et al. 2007), appropriate care for comorbidities is required for cancer survivors. Generally,
comorbidity refers to the co-existence of diseases or disorders in addition to a primary
disease such as cancer (Sarfati et al. 2009). Several studies have demonstrated that the
existence of comorbid conditions increases the risk of poor survival, all-cause mortality,
impaired functional status, and low HRQOL in BCS (Ashing-Giwa et al. 2014; Sarfati et al.
2009). For example, BCS with comorbidities such as arthritis, diabetes, and lymphedema
have poorer physical and mental health outcomes than those without these comorbidities
(Bellury et al. 2012). In addition, a greater number of comorbidities is associated with poor
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functional ability and HRQOL, suggesting that the combined impact of different diseases
should be considered (Bellury et al. 2013).

According to Gijsen’s model describing comorbidity and its causes and consequences
(Gijsen et al. 2001), lifestyle factors (i.e., smoking, drinking, nutrition, physical activity),
biological risk factors (i.e., cholesterol, obesity), and environmental factors (i.e., air
pollution, social environment) can influence comorbidity, and in turn are associated with
mortality, HRQOL, and health care. Although Gijsen’s model was developed to identify and
summarize the existing information on the causes and consequences of comorbidity, much
work has been conducted not on the causes but on the consequences of comorbidity; only
four articles were carried out to search for causes of comorbidity. Thus, the current study
considered life stress as its cause, given that life stress is related to burdens associated with
various aspects of life including family, functional, and environmental factors (Ashing-Giwa
and Lim 2010). Several studies have demonstrated that stress lead to dysfunction in the
hypothalamic-pituitary-adrenal axis, suggesting that stress may be causative of various types
of comorbidity including chronic pain, depression, and cholesterol (Swanson et al. 2013;
Bjorntorp 2000). Few studies, however, have focused on stress as a risk factor for
comorbidities for cancer survivors. Thus, an investigation of how life stress is associated
with comorbidity and which comorbidities are vulnerable to stress is necessary to better
manage comorbidities for cancer survivors.

Little is known about the occurrence, causes and consequences of comorbidity for Chinese-
and Korean-American BCS. Some studies have reported that ethnic minority women
experience more comorbidities than European-Americans and that comorbidities negatively
influence their overall health status and HRQOL (Tammemagi 2005; Napoles-Springer
2011). A qualitative study indicated that Chinese- and Korean-Americans are more likely to
indicate life stress as a major cause of cancer or other comorbidities, and to believe that their
family situation and cultural background play a role in their health (Lim et al. 2009). Other
studies found that Chinese- and Korean-American BCS expressed a lower HRQOL than
European-American BCS (Ashing-Giwa et al. 2007). However, evidence regarding specific
factors that influence HRQOL for Chinese- and Korean-Americans is lacking, although
findings that life stress and social support are associated with HRQOL exist (Paek and Lim
2015). Despite the increased attention to comorbidities and their influence on HRQOL, there
is no research on the causes and consequences of comorbidities for Chinese- and Korean-
American BCS. It is important to better understand the impact of comorbidity on the
relationship between life stress and HRQOL for Chinese- and Korean-Americans to propose
an ethnically tailored approach to care for comorbid conditions.

The Purpose of the Study

The aims of the present study were the following: (1) to identify the occurrence of
comorbidities among Chinese- and Korean-American BCS; (2) to determine whether
HRQOL scores vary by the occurrence of the specific comorbidity; and (3) to investigate the
mediating effect of comorbidities (i.e., the occurrence of the specific comorbidity and the
total number of comorbidities) in the relationship between life stress and HRQOL. Based on
Gijsen’s model describing comorbidity and its causes and consequences (Gijsen et al. 2001)
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and on previous studies (Swanson et al. 2013; Bjorntorp 2000), the current study
hypothesized that the occurrence of a specific comorbidity and/or the total number of
comorbidities mediates the relationship between life stress and HRQOL.

Methods

Data Source and Participants

Data were drawn from the parent study, the Family Communication Study (FCS), a cross-
sectional study that investigated the role of family communication in HRQOL for Chinese-
and Korean-American BCS in Southern California from October 2009 to April 2011 (Lim
and Paek 2015). The FCS was approved by the Institutional Review Board and the
California Cancer Surveillance Program (CSP). Eligibility criteria included the following: 1)
self-identification as Chinese or Korean; 2) within 1-5 years of a breast cancer diagnosis
(stages I-111); 3) completion of active treatment (i.e., surgery, chemotherapy, or radiation
therapy); 4) 18 years of age or older; and 5) able to speak Chinese, Korean, or English.
Survivors of stage 1V disease, those with other cancer diagnoses, and men with breast cancer
were excluded due to significant differences in disease progression and prognosis.

Data Collection Procedures

The methodological details, such as the sampling, recruitment procedures, instrument
development, and translation procedure have been reported elsewhere (Lim and Paek 2015).
In brief, participants were first identified from the California CSP and from local LA
hospital cancer registries. Next, investigators mailed invitation letters to potential
participants whose contact information was obtained from the CSP and local hospital
registries. The research assistants made follow-up calls to confirm interest and eligibility and
subsequently conducted screening over the phone. Eligible participants were mailed a
questionnaire and consent form and were asked to return them within 3 weeks. The data
collection procedures employed a culturally responsive model for ethnic minority inclusion
to maximize Asian-American samples (Ashing-Giwa et al. 2004). For example, all materials
were provided in both English and Chinese/Korean due to participants’ limited English
proficiency. Trained ethnically and linguistically matched research assistants recruited
potential participants. Additionally, community-based recruitment approaches, such as
community organizations, support groups, or Korean or Chinese doctors’ offices, were
employed to identify more Chinese- and Korean-American BCS.

Instruments

A rigorous “forward-backward” translation procedure was used to create Chinese and
Korean versions of the questionnaires whose contents were equivalent to those of the
English version. Pilot testing to check the validity and reliability of the translated
instruments was also performed with a small convenience sample. Previous studies have
demonstrated that no major differences in demographic and medical characteristics or
outcomes existed as a result of the language of administration (Lim and Paek 2015).

Health-related quality of life—The Medical Outcome Study (MOS) SF-36, an internally
consistent and reliable self-report HRQOL, was used to assess physical and mental HRQOL
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(Ware et al. 1993). The 36-item scale contains 8 sub-scales including 1) physical functioning
(10-item), 2) physical limitation (4-item), 3) pain (2-item), 4) general health perception (5-
item), 5) vitality (4-item), 6) social functioning (2-item), 7) emotional limitation (3-item),
and 8) mental health (5-item). Sub-scale scores were calculated by summing the items and
transforming the raw scale scores into standardized scores. Two summary scores, the
Physical Component Summary (PCS) and the Mental Component Summary (MCS), were
obtained from the 8 sub-scales and through averaging the corresponding subscales. Higher
scores represented better physical and mental HRQOL. In the current study, Cronbach’s
alpha coefficient for the 8 subscales ranged from 0.81 to 0.91. Cronbach’s alpha coefficients
of the PCS and MCS were also 0.84 and 0.88, respectively.

Comorbidity—Two comorbidity-related variables (i.e., the occurrence of a specific
comorbidity and the total number of comorbidities) were assessed using a 15-item
comorbidity checklist (Ashing-Giwa et al. 2004). The listed comorbidities were 1) allergies,
2) arthritis, 3) high cholesterol, 4) diabetes, 5) eye/vision problems, 6) dental or gum
problems, 7) hearing problems, 8) digestive problems, 9) chronic pain, 10) heart disease, 11)
high blood pressure, 12) osteoporosis, 13) lymphedema, 14) thyroid problems, and 15)
psychological difficulties (e.g., depressive symptoms or anxiety). Here, comorbidities were
defined as co-existent diseases in addition to breast cancer. The comorbidity checklist asked
whether the participants currently have or did not have each condition listed in the past year,
to which they responded *“yes” or “no.” Based on the comorbidity checklist, each
comorbidity question was considered to separately examine the impact of the occurrence of
a specific comorbidity on outcomes. Second, the total number of comorbidities was included
by summing the self-reported medical conditions from the comorbidity checklist; thus, the
combined impact of different diseases on outcomes was considered.

Life stress—To assess life stress, the 18 items of the Life Stress Scale, which was
developed to examine the level of burden associated with various aspects of life during the
past 1 year, were used (Ashing-Giwa et al. 2004). This scale comprises 15 items regarding
family (e.g., death of family members, raising children), functional (e.g., money, housing)
and environmental stress (e.g., neighborhood environment, transportation). Items are rated
from 1 to 5, and a higher score indicates higher stress. A total score was obtained by
averaging the items. Cronbach’s alpha coefficient of this scale was 0.91.

Demographic and Medical Characteristics—Demographic (e.g., age, education,
language) and medical characteristics (e.g., treatment type, cancer stage) were included to
describe the sample’s characteristics.

Data Analyses

Exploratory data analyses were conducted to describe the demographic and medical
characteristics of the participants. As preliminary analyses, chi-square and independent
sample t-tests were used to investigate the relationships and differences in predictors and
outcomes by ethnicity. A univariate general linear model was conducted to examine HRQOL
differences by the occurrence of specific comorbidity, after controlling for covariates. SPSS
20.0 was used to analyze the data.
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Power Analysis—For power calculations in structural equation modeling (SEM) research,
Mueller (1997) recommended a 10:1 ratio of the number of people to the number of
measured or observed variables. Because a total of 12 observed variables were included in
this study, at least 120 subjects were required to satisfy the SEM requirements. The
following factors must also be considered in computing the power for the goodness-of-fit
test statistic: sample size (A), selected significance level (a), degree of freedom (d7), test
statistics for the null hypothesis (Hg), and test statistics for the alternative hypothesis (Hg)
(MacCallum 1996). In this study, the hypothesis-testing framework of the root mean square
error of approximation (RMSEA) was used as a vehicle to estimate the power of SEM
(MacCallum 1996). Given a = 0.05, a null hypothesis RMSEA of 0.05, an alternative
hypothesis RMSEA of 0.10, and a dfranging from 30 to 50, the range of statistical power
given a sample size of 160 is between 0.87 and 0.97. Thus, the inclusion in the study sample
of 157 subjects approximated the recommended sample size for SEM.

Structural Equation Modeling—SEM was used to examine the associations among life
stress, comorbidity, and HRQOL using AMOS 20.0. First, confirmatory factor analysis
(CFA) was conducted to determine the adequacy of latent constructs. CFA found that the
factor loadings for each variable on PCS and MCS latent factors were statistically significant
at the 1% level; however, the fit indices were not sufficiently good. Thus, covariances
between physical limitation and emotional limitation and between emotional well-being and
energy were added, based on theoretical meanings and previous studies (Maratia, Cedillo,
and Rejas 2016). The resulting model had a good fit to the data: X2(17):32.03, p=0.015;
RMSEA=0.07; CF1=0.98. Hence, the revised measurement model of HRQOL, comprising
PCS and MCS latent factors was selected and provided the foundation for evaluating the
substantive structural model.

Next, the hypothetical model based on the conceptual model was created using two latent
outcome variables (PCS and MCS), two mediators (occurrence of the specific comorbidity
and the total number of comorbidities), one predictor (life stress), and covariates. Here, PCS
and MCS latent factors were used as unit-weighted observed composites for indicators to
reduce the number of parameter estimations. The age variable, which is significantly
associated with comorbidities, was included as a covariate (Sogaard et al. 2013). Finally,
covariances between variables were added because relationships between the occurrence of a
specific comorbidity and the total number of comorbidities (Geraci et al. 2005) and between
the PCS and the MCS (Mishra, Hockey, and Dobson 2014) were expected to be significant.
To examine the effect of the occurrence of a specific comorbidity, a total of 11 different
comorbidity variables that exhibited significant HRQOL differences in the preliminary
analyses were separately entered in the place of the ‘occurrence of the specific comorbidity’
variable in the hypothetical model; thus, a total of 11 analyses were conducted separately.

Goodness-of-fit indices, including chi-square statistics (p> 0.05 acceptable fit) or
discrepancy function, the ratio of the discrepancy function to the degrees of freedom, the
root mean square error of approximation (RMSEA; acceptable fit<.08) (Steiger 1990), and
the comparative fit index (CFI; acceptable model fit=.9), were used to evaluate the
hypothetical model (Bentler 1990). Although the chi-square is presented, it was not used to

Ethn Health. Author manuscript; available in PMC 2019 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lim Page 7

assess model fit because it tends to be stringent (Wu, Li, and Zumbo 2007). The model
parameters were considered statistically significant at £<0.05 (Bentler 2007).

Results

Sample Characteristics

Data from a total of 157 Chinese- (7=86) and Korean-Americans (/7=71) were used in the
analysis. The mean age of the participants was approximately 55 years (SD=9.7), and the
mean number of years since cancer diagnosis was 3.5(SD=1.6). Participants were highly
educated, were married, and used their own language. Years since cancer diagnosis,
education, cancer stage, and axillary node dissection differed significantly by ethnicity.
Chinese-Americans had a shorter period after cancer diagnosis in comparison to Korean-
Americans. Korean-Americans were more likely than Chinese-Americans to have higher
levels of education and to be diagnosed with stage I, and they were less likely to undergo
axillary node dissection (Table 1).

In terms of HRQOL, the mean PCS score of Korean-Americans was slightly higher than that
of Chinese-Americans, 63.0(SD=25.5) and 60.4(SD=23.0), respectively. The mean MCS
score exhibited a similar pattern, 63.5(SD=22.4) for Chinese-Americans and 66.7(SD=23.8)
for Korean-Americans, respectively. After controlling for covariates, however, Chinese- and
Korean-Americans did not exhibit significant differences in the PCS and MCS scores. The
two groups also did not exhibit significant differences in life stress.

Prevalence of Comorbidity

Approximately 60% of BCS had at least one comorbid disease. Approximately 15% of the
participants had three or more comorbid diseases. The mean total number of comorbidities
before cancer diagnosis was 1.97(SD=2.26), while the mean total number of current
comorbidities was 3.45(SD=3.33). Among the participants, 59.3% responded that they
currently have more comorbidities than they did in the past.

Osteoporosis (/7=46) was the most prevalent comorbid disease in BCS, followed by eye/
vision problems (/7=42), arthritis (7=33), and dental or gum problems (/7=33). For Chinese-
Americans, osteoporosis (/7=30) was the most prevalent comorbid disease, whereas chronic
pain (7=31) was the most prevalent comorbidity for Korean-Americans. The occurrence of a
specific comorbidity was not significantly associated with ethnicity (Table 2). Thus,
ethnicity was combined in the consequent analyses.

Differences in HRQOL by Occurrence of Specific Comorbidity

In terms of PCS, allergies, arthritis, eye/vision problems, dental or gum problems, digestive
problems, chronic pain, heart disease, osteoporosis, lymphedema, thyroid problems, and
psychological difficulties exhibited significant differences among BCS who reported “yes’ or
‘no’ to each comorbidity question. Regarding the MCS, arthritis, eye/vision problems, dental
or gum problems, chronic pain, heart disease, lymphedema, thyroid problems, and
psychological difficulties differed significantly between the two groups (“yes” vs. “no”).
Although the PCS and the MCS showed similar patterns, allergies, digestive problems, and
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osteoporosis were more likely to be sensitive to the PCS rather than the MCS, while
psychological difficulties were sensitive to the MCS. Of all comorbidities, arthritis, eye/
vision problems, dental and gum problems, lymphedema, and psychological difficulties
exhibited significant differences in the PCS and/or the MCS by BCS who reported ‘yes’ or
‘no’ (Table 3).

The Mediating Effect of Comorbidities on the Relationship between Life Stress and HRQOL

The hypothetical model was evaluated to investigate the mediating effect of comorbidities on
the relationship between life stress and HRQOL (Figure 1). A total of 11 analyses were
conducted to confirm similarities/differences in the associations among variables based on
the occurrence of the specific comorbidity that was entered into the model. Overall, the
hypothetical model produced a moderate fit (CFI=0.947, RMSEA<0.081). Life stress was
significantly associated with both the PCS (8=-0.46~-0.52, p<0.001) and the MCS (8=
-0.48~-0.58, p<0.001). Age was directly related to the total number of comorbidities
(8=0.44, p<0.001) (Table 4).

In terms of the mediating effect, first, the total number of comorbidities mediated the
relationship between life stress and PCS, even after the occurrence of the specific
comorbidity was entered. This result indicates that lower life stress was significantly
associated with fewer comorbidities and, consequently, a better PCS. However, the
mediating effect of the total number of comorbidities on the relationship between life stress
and MCS appeared in the models only when allergy, eye/vision problems, digestive
problems, osteoporosis, lymphedema, or thyroid problems were entered. When other
comorbidities (i.e., arthritis, dental and gum problems, chronic pain, heart disease, or
psychological difficulties) were entered, the total number of comorbidities was no longer
significantly associated with the MCS.

Second, of 11 comorbidity variables entered into the ‘occurrence of the specific
comorbidity,” arthritis, eye/vision problems, dental and gum problems, chronic pain, and
lymphedema mediated the relationship between life stress and PCS. This result indicates that
those who had higher life stress were more likely to report having a specific comorbidity
such as arthritis, eye/vision problems, dental and gum problems, chronic pain, or
lymphedema and, consequently, have worse physical HRQOL. In terms of MCS, arthritis,
dental and gum problems, chronic pain, heart disease, lymphedema, and psychological
difficulties mediated the relationship between life stress and mental HRQOL. Each model by
comorbidity predicted 0.417 to 0.479 of the variance in PCS and 0.393 to 0.466 of the
variance in MCS (Table 4).

Discussion

The issue of care for comorbid conditions in Chinese- and Korean-American cancer
survivors is not fully understood. As survivors live longer after a cancer diagnosis,
appropriate survivorship care, including care for psychosocial and comorbid conditions,
takes on greater importance. The current study intended to identify the occurrence of
comorbidities, examine HRQOL differences by the occurrence of specific comorbidity, and
investigate the mediating effect of comorbidities on the relationships between life stress and
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HRQOL for Chinese- and Korean-American BCS. Specifically, this study utilized two
comorbidity-related variables to comprehensively consider the combined effects of different
diseases and the impact of the occurrence of specific comorbidities on outcomes.

First, the current study revealed that approximately 60% of Chinese- and Korean-American
BCS had at least one comorbidity. These levels are lower than those reported for other
ethnicities in previous studies (68% to 85%) (Ashing-Giwa et al. 2014). Because previous
studies mostly focused on the elderly population and the risk of comorbid conditions
increases with age (Sogaard et al. 2013), the current study finding seems to be reasonable
because the average age of our study sample was 55 years. Additionally, the findings showed
that osteoporosis was the most prevalent comorbid disease for both Chinese- and Korean-
American BCS, followed by eye/vision problems and then arthritis. In Ashing-Giwa et al.’s
(2014) study, African-Americans were most likely to report having high blood pressure,
while Latinas were most likely to have arthritis or psychological difficulties. Future studies
need to further investigate whether there are similarities or differences in terms of the
occurrence of specific comorbidities by ethnic subgroup. Meanwhile, the types of
comorbidities that were common among Chinese- and Korean-Americans seemed to be
associated with the aging process, which is consistent with Ashing-Giwa’s study. Because
comorbidities negatively influence cancer treatment and survivorship care and breast cancer
primarily occurs after age 50, this finding suggests that it is important to thoroughly manage
diseases that are involved in the aging process in the initial stage. Promoting healthy
behaviors at a younger age can delay the aging process, reducing risk factors associated with
disease and mortality (Loef and Walach 2012). Therefore, the current study suggests that
health-promoting lifestyle behaviors such as diet, exercise, and stress- and self-management
skills are required.

Third, this study investigated HRQOL differences based on the occurrence of specific
comorbidities. Of all types of comorbidities, allergies, digestive problems, and osteoporosis
were more likely to be associated with physical HRQOL. Moreover, arthritis, eye/vision
problems, dental and gum problems, lymphedema, and psychological difficulties were
significantly related to both physical and mental HRQOL at a p<0.01 level. Previous studies
have focused on lymphedema in BCS specifically because lymphedema is the most common
side effect of breast cancer treatments (Ridner et al. 2016). The current study found that
other comorbidities, in addition to lymphedema are significantly associated with HRQOL
for BCS, suggesting that the aggressive management of comorbid conditions should be
provided after initial cancer treatment. Given that cancer survivors should be considered to
have a chronic illness requiring long-term surveillance due to risks for a wide range of late
effects (McCorkle et al. 2011), the Chronic Care Model (Wagner, Austin, and Von Korff
1996) may be used for healthcare management for cancer survivors. The Chronic Care
Model requires effective chronic illness management programs for optimal care, including
the features of a health care system that encourages high-quality care (McCorkle et al.
2011). Future studies are necessary to develop long-term survivorship care plans to enable
and empower BCS to engage in the symptomatic management and prevention of
comorbidities.
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In terms of the mediating effects of comorbidities, the current study found that the nature of
the outcome variable, i.e., whether it is related to either the physical or mental HRQOL of
the survivor, influenced the overall patterns of the findings. That is, with regard to physical
HRQOL, life stress was significantly associated with the total number of comorbidities and
in turn influenced physical HRQOL, regardless of the occurrence of the specific
comorbidity. This result indicates that the total number of comorbidities can vary according
to life stress and the number of comorbid diseases survivors are currently experiencing can
influence physical QOL specifically. Psychosocial and environmental stresses increase
susceptibility to disease and illness as well as the development of somatic symptoms (Beatty,
Lee, and Wade 2009). Thus, appropriate physical or psychological interventions are required
to control the number of comorbidities for cancer survivors. For example, mindfulness-based
interventions may be effective to relieve life stress because meditative practices are believed
to promote healthier ways of relating to inner experiences through enhanced awareness,
attention regulation, and the acceptance of thoughts, emotions, and states (Burton et al.
2016). Cognitive behavioral therapy may also be a promising and effective treatment to
improve psychological and physical functioning (\Van Beugen et al. 2014). Additionally, a
comprehensive survivorship program that addresses physical, psychosocial and behavioral
factors should be developed.

The finding that life stress was directly associated with physical and mental HRQOL for
BCS is consistent with other studies (Beatty, Lee, and Wade 2009). Life stress, which refers
to experiences and circumstances in daily life, may make it harder physically and
emotionally to cope with the added burden of breast cancer (Turner et al. 2005; Ashing-
Giwa and Lim 2010). Thus, stress-management interventions might be an important method
to reduce negative the consequences of life stress and to increase HRQOL for BCS. Further
investigation of the impact of life stress on HRQOL for cancer survivors is clearly
warranted.

Recent comorbidity-related studies (Fu et al. 2015; Ording et al. 2013) have utilized
validated measures such as the Charlson Comorbidity Index (CCI) in which the severity of
individual diseases is reflected by the presence of disease (Charlson et al. 1987). However,
Fu and colleagues (2015) demonstrated that results regarding associations between HRQOL
and comorbidities were similar when comorbidities were assessed by self-report and by
CCI; therefore, our findings seem to be reliable. Nevertheless, given that the reliability of
patient self-report measures can vary by educational levels due to the enhanced ability to
report comorbidity conditions (Fu et al. 2015), comorbidity-related measures should be used
with caution. In addition to the total number of comorbidities, the current study investigated
the impact of the occurrence of a specific comorbidity on HRQOL to further explore the
combined effect of the disease. Two comorbidity-related measures produced different
findings. For example, when heart disease was entered as an “occurrence of the specific
comorbidity,” the total number of comorbidities was no longer significant. This indicates
that the presence of heart disease can seriously reduce mental HRQOL regardless of how
many comorbidities individuals have. Therefore, an assessment of the types of comorbid
conditions that survivors are currently experiencing can help health care professionals
effectively manage the physical or psychological aspects of HRQOL.
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Although the current study has a number of strengths, it also has limitations. Because this
study is based on a cross-sectional design, the causal relationships among variables cannot
be determined. Another limitation is that the validated measure of comorbidities was not
utilized. Thus, the severity of the comorbidities was not considered, and other comorbid
conditions were not included. However, we expect that the inclusion of two comorbidity-
related variables would be able to contribute to the exploration of which comorbidity
variable is more important, controlling the effect of other variables. Additionally, we did not
include other Asian subgroups. Other Asian subgroups must be included to comprehensively
understand the patterns and role of comorbidities among Asian-Americans. Finally, the
current study was based on self-reporting; thus the findings may be influenced by recall bias.

Overall, the findings add to the existing literature by examining the mediating effects of
comorbidity on the relationship between life stress and HRQOL. This study demonstrates
the importance of examining the effects of comorbidities based on the physical or
psychological aspects of HRQOL. These data support the need for health care professionals
to clearly assess physical or psychological comorbidities when providing cancer
survivorship care. Future research should extend these findings to other Asian subgroups
with more specific and validated measures of comorbidities and investigate other
psychosocial and environment variables that may be associated with comorbidities for
cancer survivors.
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Figurel.

Hypothetical Model: the Mediating Effect of Comorbidity
Note. PF=physical functioning; PRL=physical role limitation; GH=general health;
ERL=emotional role limitation; SF=social functioning; EW=emotional wellbeing; Age is

controlled.
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Table 1.

Demographic and medical characteristics of Chinese- and Korean-Americans

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Char acter iics Total Chinese (n=86) | Korean (n=71) .
Mean (SD)
Age 55.3(9.7) | 55.2(9.7) 55.5 (9.7) -0.19
Length of stay in the US 24.0 (11.7) 235(12.2) 23.9(9.9) -0.48
Years since diagnosis 3.5(1.6) 3.2(1.8) 39(1.4) —260%
Life stress 1.8(0.7) 1.9(0.7) 1.7 (0.6) 1.40
n (%) X2
Education
<High school 18 (11.5) 16 (18.6) 2(2.8) 10.05**
High school graduate 25 (15.9) 11 (12.8) 14 (19.7)
>High school 114 (72.6) 59 (68.6) 55 (77.5)
Household income
<25K 57 (39.3) 35 (40.7) 22(33.8) 1.65
25K-45K 25 (17.2) 13 (15.1) 12 (18.5)
45K-75K 26 (17.9) 14 (16.3) 12 (18.5)
>75K 37 (25.5) 18 (20.9) 19 (29.2)
Current employment status
Unemployed/homemaker 70 (45.5) 57 (66.3) 53 (74.6) 1.30
Employed 84 (54.5) 29 (33.7) 18 (25.4)
Marital status
Married 125 (79.6) 69 (80.2) 56 (78.9) 0.04
Others 32 (20.4) 17 (19.8) 15 (21.1)
Health insurance
Private 65 (47.1) 38 (48.7) 27 (45.0) 117
Public (Medicare/Medicaid) 61 (44.2) 35 (44.9) 26 (43.3)
No insurance 12 (8.7) 5(6.4) 7(11.7)
Primary language
Own language 142 (90.4) 76 (88.4) 66 (93.0) 0.95
English 15 (9.6) 10 (11.6) 5(7.0)
Cancer stage
0 11(7.1) 10 (11.6) 1(1.4) 16.01%*
I 56 (35.9) 22 (25.6) 34 (48.6)
1l 68 (43.6) 45 (52.3) 23 (32.9)
1l 21 (13.5) 9 (10.5) 12 (17.1)
Surgery (yes)?
Axillary node dissection 61 (38.9) 39 (45.3) 22 (31.0) 338"
Lumpectomy 82 (52.2) 45 (52.3) 37 (52.1) 0.00
Mastectomy 83 (52.9) 48 (55.8) 35 (49.3) 0.66
Radiation (yes) 86 (57.0) 45 (55.6) 41 (58.6) 0.14
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Total Chinese (n=86) | Korean (n=71)
Characteristics t
Mean (SD)

Chemotherapy (yes) 105 (67.7) 61 (72.6) 44 (62.0) 2.00

Hormonal therapy (yes) 99 (63.9) 58 (68.2) 41 (58.6) 1.55
Note.

p<0.05;
HA

£<0.01;

***p<0.001;

a_ ...
Participants could select more than one response.
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Table 2.

Occurrence of current comorbidities by ethnic group

Page 17

Total (n=157) Chinese-American (n=86) Korean-Americans (n=71)
Comorbidities
Mean (SD)

Total number of comorbidities before a cancer diagnosis 2.0(2.3) 2.1(2.3) 1.8 (2.3) 0.94

Total number of current comorbidities 34 (33) 3.8(3.2) 3.0 (3.4) 1.48

N (%) X2

Allergies No 129 (82.1) 65 (76.5) 63 (88.7) 3.95
Yes 28 (17.9) 20 (23.5) 8(11.3) :

Arthritis No 124 (79.0) 66 (76.7) 58 (81.7) 057
Yes 33(21.0) 20 (23.3) 13 (18.3) :

High cholesterol No 128 (81.5) 68 (79.1) 60 (84.5) 0.76
Yes 29 (18.5) 18 (20.9) 11 (15.5) :

Diabetes No 146 (93.0) 81(94.2) 65 (91.5) 0.42
Yes 11 (7.0) 5(5.8) 6 (8.5) :

Eye/vision problems No 115 (73.2) 58 (67.4) 57 (80.3) 397
Yes 42 (26.8) 28 (32.6) 14 (19.7) ‘

Dental or gum problems No 124 (79.0) 65 (75.6) 59 (83.1) 1.32
Yes 33(21.0) 21 (24.4) 12 (16.9) :

Hearing problems No 138 (87.9) 78 (90.7) 60 (84.5) 1.40
Yes 19 (12.1) 8(9.3) 11 (15.5) :

Digestive problems No 130 (82.8) 73(84.9) 57 (80.3) 058
Yes 27 (17.2) 13 (15.1) 14 (19.7) :

Chronic pain No 126 (80.3) 72 (83.7) 54 (76.1) 1.44
Yes 31(19.7) 14 (16.3) 17 (23.9) :

Heart disease No 146 (93.0) 78 (90.7) 68 (95.8) 154
Yes 11 (7.0) 8(9.3) 3(4.2) :

High blood pressure No 134 (85.4) 72 (83.7) 62 (87.3) 0.40
Yes 23 (14.6) 14 (16.3) 9(12.7) :

Osteoporosis No 111 (70.7) 56 (65.1) 55 (77.5) 286
Yes 46 (29.3) 30 (34.9) 16 (22.5) :

Lymphedema No 132 (84.1) 71 (82.6) 61 (85.9) 033
Yes 25 (15.9) 15 (17.4) 10 (14.1) :

Thyroid problems No 139 (88.5) 75 (87.2) 64 (90.1) 033
Yes 18 (11.5) 11 (12.8) 7(9.9) :

Psychological difficulties No 134 (85.4) 72 (83.7) 62 (87.3) 0.40
Yes 23 (14.6) 14 (16.3) 9(12.7) :

Note. None of statistical tests were significant.
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Table 3.

Differences in HRQOL by the occurrence of current comorbidities

SF-36 PCS SF-36 MCS
Reported? Reported?
Comorbidities
Yes No F Yes No F
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Allergies 522(25.8) 642(230) s567F 589(27.1) 667(220) 214
Arthritis 452(231) 66.3(221) 1503*** 520(251) 687(213) 876"
High cholesterol 589(268) 628(232) 033  596(255) 66.6(223) 137
Diabetes 58.3(224) 624(239) 019  50.0(255) 65.8(228)  0.64
Eyelvision problems 47.8(21.4) 67.6(22.4) 15807 54.2(242) 69.6(21.1) 849"
Dental problems 467 (23.7) 66.3(22.1) 1637 48.9(25.1) 69.8(204) 20147
Hearing problems 55.1(221) 63.0(23.9) 085  607(236) 66.0(229)  0.36
Digestive problems 49.5(25.6) 64.5(22.8) 443" 56.2 (26.1) 67.1(22.1) 2.01
Chronic pain 46.8(27.8) 656 (215) 1212** 527(275) 682(21.0) g29™**
Heart disease 39.0(18.6) 63.9(233) 802** 39.7(195) 67.3(221) 11217
High blood pressure 65.0(25.5) 61.7(23.6) 087  64.9(25.8) 655(226)  0.06
Osteoporosis 54.1(23.6) 65.5(23.1) 469° 61.3(23.2) 67.1(22.8) 0.63
Lymphedema 43.1(24.0) 66.2(21.8) 19.95%* 453(26.7) 69.7(19.7) 256
Thyroid 51.6(16.3) 63.7(243) 588%  524(19.9) 67.3(229) g89™*
Psychological difficulties ~ 47.4 (26.6)  64.8 (22.3) 545%  41.8(22.8) 69.7(20.3) 2543

Page 18

Note. A univariate general linear model was conducted, controlling for income, ethnicity, cancer stage, and hormonal therapy; PCS=Physical

Component Summary; MCS=Mental Component Summary

*
£<0.05;

£<0.01;

H kA

£<0.001.

Ethn Health. Author manuscript; available in PMC 2019 January 01.



Page 19

Lim

L1070 1100 1100 080°0 L1070 800 §.00 1L0°0 180°0 1100 GL0°0 VISNY
¥56°0 ¢S6°0 €960 6¥6°0 €56°0 ¢S6°0 ¥56'0 €560 L¥6°0 €56°0 %560 140
SOv'v8 9/9'v8 967'G8 G4T'88 TeSv8 6.€'G8 €88'¢8 L1SV8 0€5'68 950'G8 8L0°¢€8 (9v=4p) ;X
S01pu| 4
e P70 Y0 n 770 e TVO VPO Y0 yp0  _ 9P0 vP0 0, ¥F0 # [e10) < aby
800 ST'0- S0°0 K810 10 L0610 €710 100 LLT0 xx 9C0 S0°0 vV « 3fy
10— K910~ L IT0- L91°0- €T0- ¢ro- LIT0- TT°0- L9170 0T'0- Laro- SO < # [el0L
e L0 820~ ey 8C0- e 60— 9¢o- . eco- o, .8c0- . vC¢Oo- . 9¢0- | O0C0- .  SC0- SOd « #[e10L
s 8¢0- TTO- xx 3¢ 0= 100~ «x000-  GT0- 0T'0- . 7C0- vT0- ., 1¢0- €00~ SOW <V
L0°0- L0°0- #x0C0= cTo- cro- L67°0- L8T°0- LL10- 2 C0- 900~ 70— SOd <V
en 870 . 950-  __ 0G0- 890 VG0~ __ &50- /G0~ . T90- . G§0- _  SS0- _ /S0~  SON < SsensS
w090 TG0~ e O e y90- . 190- , .0S0- _  T190- . 8v0- ,  6vo- .  6v0o- .  CS50- SOd « ssang
LBT0 670 . BT0 670 610 670 _6T0 600 610 . 6T0 , _6T0  #el0) < ssens
e SE0STO en EE0 LLT0 220 €20 110 ,,.S€0 020 020 €10 V < ssahs
SJUBIIY30D Yied
920 910 ey 920 920 220 900 900 L0 900 _ 900 _ 90 ABlu3 < SOW
waxll0 .. 8L0 wxxe LL0 x5 8L°0 wsxtl0 o, .80 . .80 . .80 .80 . 8.0 +xx8L°0 M3 «— SOIN
w980 . S80 xx 380 xx 980 «x5380 . 580 , G80 , 980 , 980 , 580 ., S80 4S < SO
e VL0 TL0 xye CLO s CLO w0 2o 1o oo o TL0 s 1LO 743 < SO
820 BL0 rn B0 8.0 . _6L0 6,0 6.0 6,0 6.0 _ 080 __ 6.0 ured < $d
wxxcl0 . CL0 wxx L0 wxse L0 exxcto o oo €0 o a0 TL0 wxx L0 H9O « SOd
wxpe VL0 wxye VL0 wxse VL0 s VL0 wxpe VL0 wxye VL0 wxye VL0 wxx VL0 A wxpe €L0 wxye VL0 7Yd < SOd
190,190 s 190 e l90 090 190 990 /90 990 /90 990 4d < $2d
sBuipeo| Jojoeq
oyofsd poJAyl eweps-ydwA s010doSISO 1JeaH ured ansabig eeg a/f3 snuyny ABR|V

S1UBI0144800 BIRq Pazip fepuels (V) A1pigJowod 21109ds 8y} JO 80US 1IN0

A1p1giowo9 21199ds sy JO 92Ua1IN220 3y Ag S1ULId1)J809 Yred pue sbulpeo] 101984

‘v alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Ethn Health. Author manuscript; available in PMC 2019 January 01.



Page 20

Lim

"100°0>¢

FH¥

‘1000

*¥
'50°0>0
x

'pa]10u09 s aby ‘Asewwins jusuodwod [elusw=SOA ‘Arewwins jusuodwod [ealsAyd=s0d ‘Butagjiam feuonows=pn3 ‘Buiuonouny [e190S=4S ‘Uolielill| 3]0J [euoloOWs="T43
‘uondaasad yijeay essusb=Ho ‘uoireniwi] ajos [eaisAyd=14d ‘Buiuonouny jeaisAyd=-d ‘ajqerrea , AIpigiowod d1419ads 8y} JO 82Ua1INII0,, Y} S PaIaIUB ANPIGIOWOD J1193ds B} 03 Siajdl W, FION

99%°0 [40]40] 8v¥'0 €6€°0 9¢v'0 43740 €0v°0 LEV'O 170 €EV'0 €6€°0 SO Ul 8dUBLIBA
LTV'0 LTV'0 0S17°0 Sradl] yxadl] 12440 Iri’0 8EV'0 L9170 670 iz44] SOd Ul ddueLIBA
oyo/fsd ploJAyl ewseps-ydwA SsKS010do9ISO 1JeaH ured annsabig reeg ak3 snuyy - ABR|vY

SIUBID144900 BB pazip fepueis () A1pIgIowod 21109ds Y3 JO 80US 1IN200

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Ethn Health. Author manuscript; available in PMC 2019 January 01.



	Abstract
	Introduction
	The Purpose of the Study

	Methods
	Data Source and Participants
	Data Collection Procedures
	Instruments
	Health-related quality of life
	Comorbidity
	Life stress
	Demographic and Medical Characteristics

	Data Analyses
	Power Analysis
	Structural Equation Modeling


	Results
	Sample Characteristics
	Prevalence of Comorbidity
	Differences in HRQOL by Occurrence of Specific Comorbidity
	The Mediating Effect of Comorbidities on the Relationship between Life Stress
and HRQOL

	Discussion
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.
	Table 4.

