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ABSTRACT

Predictors and Outcomes of HeaRlelated Quality of Life in
Older Adults Diagnosed with Cancer

Suzanneharry Vang
Advances in cancer treatment coupled with a rapid aging of the population have contributed to
an unprecedented growth in the number of older adult cancer sur¥Wiits.this growth
reflects remarkable scientific achievementancer and itséatment can precipitate a range of
physicaland psychological health complicatiomghich can bemplified in old agePreserving
the healthrelated quality of life of older cancer survivoroise of the most important concerns
in cancer survivorship car However, few studies have examined predictors of heskted
guality of life in older adults with cancer, and even fewer have included racial and ethnic
minority groups in their studies. The following collection of papeldress these issues by using
three populatiofbased datasets to identify predictors and outcomes of wreldtbd quality of
life in older adults diagnosed with cancer. Data for the first paper is derived from the Behavioral
Risk Factor Surveillance Sysh and indicasthat older adult cancer survivorsvea
significantly better healthelated quality of life than their middkged counterparts. However,
olderadultswho arefrom racial or ethnic minority groupthose whdace finarcial barriers to
healh care, & unmarried, or hee greaterco-morbidities ae at risk ofhaving poor health
related quality of lifeln the second papewrhich analyzed datiiom themerged Surveillance,
Epidemiology, and End ResuldVedicae Health Outcomes Survey datas#tler Asian
American and Pacific Islander cancer survivors are found to have significantly worse mental
healthrelated quality of life than older Neispanic White cancer survivors. Across both
groups, income and physical functioning are important pi@diof healthrelated quality of life.

Older Asian American and Pacific Islander cancer survivors who are less acculturaed are



greater risk of having podrealthrelated quality of lifeThe third paper, which analyzed data

from the National Health @aAging Trends Study, identifies social engagement as a significant
predictor of subjective welbeing. It also indicates that older adult cancer survivors who are not
married and those experiencing symptoms of anxiety and depressianrarékely to reprt

poor subjective welbeing.Collectively, these three papers demonstrate the need for strategies to
improve the healthelated quality of life of older racial and ethnic minority cancer survivors, and

highlights the important contribution of social c@ations to healtinelated quality of life.
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Chapter 1. Introduction
1.1 BACKGROUND

Advancements in cancer detection and treatment coupled with a rapid aging of the
population have contributed to an unprecedented growth in the number of olderaadelt
survivors. There are 1% million cancesurvivorsin the United States today, of whd@#2% are
age 65 years and older (American Cancer $pc17; Bluethmann, Mariotto, & Rowland,
2016. While the growing number of older adult cancer survivors reflect remarkable
achievements in cancer treatrhand survivalmuch work still needs to be doneitoprovethe
guality of life of cancer survivorRecent studies have unveiled that cancer survivors face
immense physidand psychological complicationsanging fromorgan failure to psychological
distress tevenyears after completingeatment Carter, Stabile, Gunn, & Sonoda, 2013;
Champion et al.2014; Naughton et al., 2014djusting to these effects could be particularly
challenging for older adult survivors, who are already dealing with desreapéysical
functioning and social support (Parry, Kent, Mariotto, Alfano, & Row|&td 1; Stanton, 2012).
Although older adults make up almasto-thirds of the cancer survivgopulation, there is a
paucity of research that specifically focuseso6tHU DGXOW FDQFHbladKUYLYRUVY |
quality of life (HRQOL)(Parry et al., 2011)

Given our limited understanding of how cancer diagnosis and treatment affect adults in
late life, the primary goal of this body of work is to identify factassociated with HRQOL and
explore differences in HRQOL across groups. To achieve this lisrdissertationvill provide
three studiesising thregopulationbased datasetBata for he first papers derived from the
Behavioral Risk Factor and Surveillee Sytem, and focuses on predictors and outcomes of

HRQOL between middleaged (4564 years) and older adult (ages 65+) cancer survivies.



second paper examineariatiors in HRQOL between older adults from Asian American and
Pacific Islande{AAPI) backgrounds and those who identify as Ndispanic White. Finally, the
third paper investigates the relationship between social engagement and subjectbesnget
older adult cancer survivors using thationd Health and Aging Trends Study.

Forthe XUSRVHV RI WKLV VWXG\ DQ *ROGHU” SHUVRQ ZLOO
SPLG®OHG” SHUVRQ ZLOO UHIHU W RI5BD abdaX @ WQEHW Z 1S H Q WRIQH
ZLOO UHIHU WR DQ DGXOW XQGHU WKH D JdrdivRilal whashdasD Q FHU 3 S
been diagnosed with cancer and is still undergoing cancer treatment (withiyebe remission
SHULRG $ FDQFHU 3VXUYLYRU™ ZLOO UHIHU WR DQ\RQH ZKR
diagnosis util death (Ganz2007). Thus, theV H U P 3V XwlIMricNidre patients currently
undergoing treatment and those who may have become dageer
1.2. STUDY POPULATIONS
Older Adult Cancer Survivors

Adults diagnosed with cancer are living longer now than ever before. Today, 69% of
cancerpatients can expect to survive 5 yearsnore beyond diagnosis, up twepigrcentage
points from justhree decades ago (Siegel, Miller, & Jen2&l16).This increased survival from
cancer is also coming at a timén@n baby boomers (born 194664 areentering late life.

Approximately 45 million adults today are over age 65, and that number is expectex o al
double by 2050 (West, Cole, Goodkind, & H¥14). The culmination of these two booming
trends is important, because age is the most imparskriactor for developing cancer
(Howlader et al., 2011). Despite these trends and groavimgeness dhe issues cancer
survivors face, only a limited number of initiatives have specifically focused on older cancer

patients and survivors.



Older Asian Americansand Pacific Islandersvith Cancer

Due to increased immigratioAsian Americans and Pacific IslandefsAPls) are the
fastestgrowing racial/ethnic minority group in the U.S. (Brown, 2014; Colby & Ortman, 2015).
The older AAPI population is @ected to double in size within the next 20 years (National Asian
Pacific Center on Aging, 2013; Ortman, Velkoff, & Hogan, 2014; Pew Research Center, 2013).
This has serious implications for public health, as cancer poses a significant burden for AAPIs.
Cancer is the leading cause of mortality in AAPIs, contributing to 27% of all AA&ths (Torre
et al., 2016). The high cancer morbidity and mortality rates in AAPIs suggest that AAPIs are
being diagnosed at more advanced stages and have poorer suipiggpgtiences (Singer et
al., 2015). Furthermore,ile improvements have been made in cancer morbidity and mortality
rates for the general population, cancer rates for AAPIs have grown or remained the same
(American Cacer Society, 2012; Huang, Li, Ts&i,Begier, 2013). Despite these reports, little
has been done to understdrmv race,ethnicity, or culture influenceslderadultcancer
VXUYLYRUVY +542/
Gender Differences in Older Adancer Survivors

The extant literature indicates that genderp®tential moderator in the relationship
between social engagement and subjective-batig(Amagasa et al., 2017; Chambers et al.,
2012; Takagi, Kondo, & Kawachi, 2013)Vomen have been found to be more likely to engage
in social engagement activitidf|anmen(Naud & Levasseur, 201kge et al., 215) and also
more likely to have increased HRQ@®@om participating in community activities (Takagi et al.,
2013).Studies have also shown that the manner in whidér adultsengage in social activities

and the frequency of their social engagement varies significaydgnder Devine,



Montgomery, Anand, & Dhonaill, 2017; Isaacson, Wahl, Shoval, Oswald, & Auslander, 2016).
However, it is not known if these gender differenegiend to the older adult cancer survivor
population.Given the tremendous support in the literature regardingdbiive relationship

betweersocial engagemesnd HRQOL in late liféMorrow-Howell & Warg, 2014; Mui,

Glajchen, Chen, & Syr2013; Mui, D14),it is important to understand how gender influences

ROGHU FDQFHU VXUYLYRUVY SDUWLFLSDWLRQ LQ VRFLDO DFV
1.3 HEALTH-RELATED QUALITY OF LIFE

Health-Related Quality of Life (HRQOL)

While cancer treatment aims to remove threat frontality, it does not intend to restore
WKH SDWLHQW 1V I&ikaMun&tibnihgR eHfoBnahEeimRthese areas are typically
evaluated through healtielated quality of life (HRQOL)HRQOL is a patienteported, multi
dimensional construct that emmopasses physical, psychological, and social functioning (Wilson
& Clearly, 1995)As greater survival is achieved from cancer, HRQOL is increasingly being
recognized as an imp@ant endpoint in cancer cafResearchers have found HRQOL to be a
meaningful,subjective measure for individual and group comparisons of physical and
psychological welbeing (Bellizi et al 2012; Weaver et al., 2012RQOL also has prognostic
value, as declines in HRQOL have been linked to poorer survival in cancer patieats€iSi,,
2012; Steel et al., 2014).

,Q WKH SURSSs&ubjéttveWelW KBL Q3" ZLOO EH LQFOXGHG DV DQ L
HRQOL in the third papeSubjective wellbeing is comprised of cognitive and affective
DVVHVVPHQWY RI RQH Y VIyrnXconpbriQon tothegiDnéetls asdekpéttaton D U

(Calman, 1984; Diener, 1984h older adults and cancer patients, higher subjective vedtig



has been significantly associated with greater survival, increased longevity, and fewer functional
limitations (Diener & Chan, 2011; Stanton, Rowland, & Ganz, 2015).
Age and HRQOL

The literature indicates survivors in different age groups experience the effects of cancer
differently. For instance, older survivors overwhelmingly reported worse physical declines
following cancer treatment than younger survivors, while younger survivors tended to have
greater difficulty adjusting psychologically éBizzi et al., 2012; Maly, Liu, Liang, & Ganz
2015; Sio et al., 2014/eilleux et al., 2010). Withikgroup variations aralso seen among older
adults. Yoo et al. (2010) foundthak8J YLYRUV LQ WKH 3 ROGHVW ROG" DJH
viewed their cancer diagnosis as just another health condition to contend with, while survivors in
WKH 3\RXQJHVWARg®G I HDWH WKHLU FDQFHU -GSDEQEA®V LD ZRXWD &
health.Given these variations, it is critical to examine how life stage and age can influence
HRQOL following a cancer diagnosis.
Social Support and HRQOL

Social support typically consists afstrumental, emotional, or informational support.
There is longstanding evidence connecting greater social support to improved HRQOL
outcomes in cancer survivors, whether it is immediately following a diagnosis or long after
treatment has ended (Hugheskt 2014; Kroenke et al., 2013; Pfaemdéenzel, Mechanci, &
Penner 2015; Zabalegui, Cabrera, Navarro, & CeBfid1). Although the benefits of social
supportare welGRFXPHQWHG WKH H[LVWHQFH RI VRFLDO VXSSRUW
netwok, which is often minimized in older age.
Increasing age is often associated with diminishing social resources, which can make older

survivors more vulnerable to poor HRQOL. Studies have reported that older cancer patients



were more likely to be withoutspouse and to have lost close family and friends at the time of
their diagnosis than younger patients (Cherry et al., 2013; Deckx et al., 2015; Dialla et al., 2015;
Sio et al., 2014). For instance, Sio et al. (2014) found that older breast cancer paients
almost twice as likely (48% vs. 26%) to be widowed, divorced, or single compared to younger
SDWLHQWYV 6LQFH VSRXVDO SDUWQHUYVY DQG RWKHU IDPLO\ F
VXSSRUW ZKHQ FRSLQJ ZLWK FD Q RHetwdsktah\bR gadicoladyR VVHYV LQ
harmful for cancer survivors in late life (Turner et al., 2013).
Healthcare Access and HRQOL

The extant literature indicates that access to healthcare is a strong predictor of
LQGLYLGXDOVY +542/ . Hligknd all VEOT1 Bmith & Hal) 2015). Access to
healthcare refers not only to health insurance coverage, but also care affordability, health
literacy, and continuity of care. Insufficient healthcare coverage or inability to afford care post
treatment can &d to poorer outcomes (Kirchhoff et al., 2012; Smith & Hall, 2015). Similarly,
lack of a usual source of care can lead to discontinuity in care, and result in negative quality of
life outcomes for cancer survivors (Coiera & Ong, 2013; Drageset et db).2B@irthermore,
studies have found that cancer survivors with poor papiemtider communication, limited care
coordination, and greater health information needs were more likely to report worse HRQOL
outcomes (Kent et al., 2012; DeRouen et al., 201&id4i et al., 2011; Palmer et al., 2014;
Smith & Hall, 2015). Thus, access to healthcare is an important component when considering
VXUYLYRUVY +542/
Co-morbidities and HRQOL

Research has consistently demonstrated a strong, inverse association between co

morbidities and HRQOL in cancer survivors (Davis et al., 2014; Dialla et al., 2015; DjSrv et al.,



2014; Hays et al., 2014; Osthus et al., 2013; Rohan et al., 2015; Sullivan et al., 2012). For
instance, Fu et al. (2015) found that hypertension, diaketdsarthritis uniquely contributed to
poor HRQOL in breast cancer survivors. The presence-ofarbidities has also been shown to
LQFUHDVH SDWLHQWVY |Dakited 3de effeptS, Iduthing to dedebseCHRGBLQ W
outcomes (Davis et al., 201BjSrv et al., 2014; Fu et al., 2015). Furthermore, greater number of
co-morbid conditions has been found to significantly decrease HRQOL in aeszense
manner (Westby et al., 2014). Because older adults tend to have competing health conditions,
comabidities should be considered when examining HRQOL in older cancer survivors.
Race/Ethnicity and HRQOL
Health outcomes studies have suggested that race/ethnicity plays a critical role in shaping

the HRQOL of cancer survivors (Smith & Hall, 2015). Carstewivors from racial/ethnic
minority groups have repeatedly been found to have worse HRQOL thaHlispanic Whites

*UHHQ HW DO ORUURZ HW DO SLQKHLUR HW DO
myth, older AAPIs are no exception to tedmdings (Bellizi et al., 2012; Gee et al., 2010; Mui
& Shibusawa, 2009; Sorkin & Ngbletzer, 2013). Older AAPI cancer survivors, particularly
those with less acculturation, have been found to have poor HRQOL (Yi et al., 2011). Older
AAPIs, who are mdsy immigrants, have reported having limited health access, such as
experiencing linguistic difficulties, insufficient cancer health information, and distress with
follow-up care, which could help explain their low HRQOL (Kent et al., 2012; Lee, 04B;
Palmer et al., 2024Nen et al., 2014; Yi et al., 2011). Older AAPI survivors also report low
social support and more cultural stigma from having a cancer diagnosis, which could also
contribute to poorer HRQOL outcomes in this population (Chen et(dl5;2.im & Ashing

Giwa, 2013; Wen et al., 2014; Yiet al., 2011).



Cancer types in AAPI®ur understanding of potential racial/ethnic differences in
HRQOL between NHW and AAPI is hampered by the greater focus of cancer research on breast
and prostate cancers (Siegel et al., 2015). AAPI tend to develop cancer in other less common
sites, such as the liver, stomach, and nasopharynx (Jin et al., 2016; Siegel et al., 2016). Because
AAPI report higher cancer incidence in these less common cancers, HRQOL studies with AAPI
that are limited to breast and prostate cancers exclude a significant proportion of the AAPI
cancer survivor population. Furthermore, research indicates survivors of different cancers
require different treatment and have diverse quality of life outcomes. For instance, long-term
survivors of colorectal cancer report HRQOL outcomes that are comparable to individuals their
age who had never had cancer, while long-term survivors of leukemia report cognitive defects
and cardiac dysfunction throughout their lives (DeSantis et al., 2014). Thus, population-based
studies that do not include less common types of cancers that affect AAPI might be unable to
detect critical differences in HRQOL between NHW and AAPI.

Social Engagement and HRQOL

The productive aging literature has strongly supported social engagement as a key
predictor of increased quality of life and well-being in older adults (Morrell-Howell & Wang,
2014; Mui et al., 2013; Mui, 2014). Studies have reported significant and positive associations
between social engagement and HRQOL in older adults, even after controlling for demographic
factors (Cherry et al., 2013; Lee et al., 2015). Thraen-Borowski and colleages (2013) have even
demonstrated a dose-response relationship between greater social engagement and better
HRQOL. These positive findings have been consistently supported across the globe with diverse
cultural groups (Mui et al., 2013; Mui, 2014). However, the relationship between social

engagement and HRQOL in older cancer survivors has not been well studied. One goal of the



current study is to investigate if the benefits of social engagement found in the gerontology
OLWHUDWXUH FDQ EH WUDQVODWHG WR ROGHU FDQFHU VXUY
1.4. CONCEPTUAL FRAMEWORKS

Two theoretical frameworks were used to guide the three studies: 1) Ashing-*LZD [V
(2005;2007) Contextual Model of Health-Related Quality of Life; and (2) Lazarus and
JRONPDQYV 6WUHVV DQG*&RBIYJI ORGPIORGHXVERLQD EH XVEt
first paper to identify factors associated with HRQOL. In the second and third papers, the Stress
and Coping Model were used to explain the relationship between social engagement and
HRQOL in older, newly diagnosed cancer patients.
Contextual Model of HRQOL

Traditional modelsof H542/ VXFK DV :LOVRQ &OHDUO\YV KDY
focused on how individual-level factors, such as biological characteristics and self-efficacy, are
related to HRQOL. In contrast, Ashing-*LZDJV &RQWH[WXDO ORGHO RI +542/
posits that HRQOL is influenced not only by individual-level factors, but also the
macro/systemic domain in which the individual exists. Four factors are included in the
macro/systemic domain: (1) demographics, (2) health care system factors, (3) socio-ecologic
factors, and (4) cultural factors.

Ashing-Giwa (2005) argues that demographicssuch as age and gender, are
PDFURV\VWHPLF IDFWRUV EHFDXVH WKH\ KDYH DQ RYHUDUFK
outcomes. For instance, older adults may be subjected to policies and public perceptions about
aging that indirectly influence their HRQOL. Health care system factorsVXFK DV SHRSOHTYV
access to healthcare, are seen as factors that can reduce/ increase HRQOL. Ashing-Giwa (2005)

also views socioecological factorssuch as income, education, and employment as



barriers/promoters of HRQO/ )X U W KH U P R Ucdltuial SbDt&¥ts bel@Wdity/ play an
important role in how he/she evaluates HRQOL.
The theory conceptualizes individual-level domains as: (1) general healthwhich
includes disease status and any comorbidities; (2) medicalfactors such as cancer stage and
treatment type; (3) psychological welbeing which refers to existing depression and anxiety;
and (4) health efficacysuch as health practices and medical adherence. According to this model,
individual-level factors explain a large part of the variations in HRQOL, and are particularly
critical for examining specific dimensions of HRQOL (e.g., physical functioning, social
functioning, psychological functioning). The first paper utilized the macro/systemic factors of
demographics, health care system, and socio-ecological factors, and all four individual-level
domains to examine predictors of HRQOL in younger and older adult survivors.
Stress and Coping
,Q WKH VHFRQG DQG WKLUG SDSHUV /D$fxki (Copif@G )RONP
was used to conceptualize the stress factors and coping resources that are associated with well-
being among older, newly diagnosed cancer patients. The Stress & Coping theory uses a
transactional framework to explain variations in health outcomes, and theorizes that coping
VWUDWHJILHYV LQIOXHQFH LQGLYLGXDOVY SK\VLFDO SV\FKROF
FRQVWUXFWYV RI WKLV PRGHO LV 3SDSSUDLVDO ~ ZKLFK UHIHUYV
for an individual. Appraisals can be positive (provide some benefit), irrelevant (have no
implications), or stressful (pose some harm) (Lazarus & Folkman, 1984).
S6WUHVV™ LV GHILQHG DV D UHODWLRQVKLS WKDW LV 3DS
exceeding his or her resources and endangering his or her well EHLQJ” /D]DUXV )RONPDC

S 3& RSLQJ" LV GHILQHG DV D SURFHVV RI FRQWLQXR X

10



that are used to manage a stressful situation. The model identifies two types of coping strategies:
problem-focused copingwhich refers to active efforts to improve situations and generate

solutions to them. Problefocused coping is used when the stressful situation is believed to be
alterable. On the other hareimotionfocused copings used when a pears believes a situation

is less likely to improve. This type of coping takes a palliative approach, and consists of
avoiding, minimizing, and seeking social support.

Lazarus and Folkman (1984) also theorize that antecedent factors, such as demographic
CKDUDFWHULVWLFY DQG LQGLYLGXDO EHOLHIV FDQ LQIOXHQF
LQVWDQFH D SHUVRQYV DJH FDQ DIIHFW KRZ WKH\ YLHZ DQG
cancer survivors, who are accustomed to having multiplaadidities, generally appraise their
cancer diagnosis as less threatening than younger cancer survivors (Thong et al., 2013; Yoo et
al., 2010). These differences indicate that demographic factors are important when considering
DQ LQGLYLGEHD.OTVY ZHOO

In summary, the Contextual Model of HRQOL and the Stress and Coping Framework
examine how multiple variables can affect HRQOL from contextual, individual, and
WUDQVDFWLRQDO SHUVSHFWLYHYV 7KH &RQWH[WXDO ORGHO |
determined bynacro and individual level factors. The Stress & Coping framework adds to this
by examining how stress and coping processes can influence HRQOL outcomes.
1.5.SUMMARY

The existing literature indicates several factors are crucial for understanding tHelHRQ
of older cancer survivors. Age, race, health care access, comorbidities, cancer type, social
support, and social engagement have been identified as possible predictors of quality of life and

well-being in older adults. In light of three major demograptends-- rapid aging of the

11



population, unprecedented growth in the number of cancer survivors, and booming increase of
the older AAPI group #the following papers will examine how HRQOL varies across age
groups, AAPI identity, and gender. Associations with social engagement will also be examined

to see if social engagement could improve quality of life for older cancer survivors.
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Chapter 2. Predictors of HealthRelated Quality of Life in Middle-Aged and Older Adult

Cancer Survivors

2.1. INTRODUCTION

Cancer is primarily a disease of aging, with a majority of cancer diagnoses and deaths
occurring in adults over the age of @8iller et al., 2016). The aging of the population, along
with advancements in cancer prevention and treatment, promises to establish older adults as a
rapidly growing segment of the cancer survivor population. Today, 62% of cancer survivors in
the U.S. a@ age 65 years or older (Bluethmann, Mariotto, & Rowland, 2016). In just 20 years,
this proportion will climb to 73%, and older adult cancer survivors will number over 19 million
(Bluethmann et al., 2016). This demographic shift in the cancer survivolatiopuaises
critical concerns for meeting the heattlated quality of life (HRQOL) needs of older adult
cancer survivors.

HRQOL is a subjective assessment of the impact of a disease on an individualOs quality
of life, particularly the extent to whidhe disease interferes with oneOs physical and mental
functioning (Wilson & Clearly, 1995). It is an important endpoint in cancer care, and has been
shown to be useful for measuring group comparisons of physical and mentaéinglko
ascertain how welbne group is functioning in the population (Bellizzi, Mustian, & Palesh, 2012;
Weaver et al., 2012). Despite the tremendous growth of the older cancer survivor population,
little is known about the HRQOL of older adult cancer survivors, or how HRQOL wegint
across age groups.

The gerontology literature suggests older cancer survivors could fare worse than their
younger counterparts. Older adults must contend with manyetefed health problems, such as

declines in sensory function, restrictions in gilogl mobility, and increases in chronic disease
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development (Fogerty, Humes, & Busey, 2016; Fried & Ferruci, 2016; Gadkaree et al., 2016;
Milanovic et al., 2013; Prince et al., 2015). For instance, 77% to over 80% of older adults have
been found to haveoemorbidities, with risk increasing as age increases (Fried & Ferruci, 2016;
Rocca et al., 2014). Furthermore, as older adults age, they often experience diminishments in
psychosocial supports, especially as spouses, family members, and close friendqPass

2015; Wrzus, Hanel, Wagner, & Neyer, 2013). The impact of these physical and psychosocial
losses in old age could be exacerbated by a cancer diagnosis.

Having a cancer diagnosis often means an individual must contend with short and long
term effects of the disease and its treatment. Cancer survivors frequently report chronic pain,
fatigue, and decreases in performing occupational activities (Carter, Stabile, Gunn, & Sonoda,
2013; Duijts et al., 2013; Gotze, Brahler, Gansera, Polze, & Kohler, 3fddton, Rowland, &
Ganz, 2015). Additionally, survivors of specific cancers can experience devastating losses in
physical functioning that affect their HRQOL. For example, individuals diagnosed with
reproductive cancers, such as prostate or cervicaécamave cited complications with sexual
functioning; those with colorectal cancer have reported struggling with bowel and urinary
incontinence (Carter et al., 2013; Quinten et al., 2015; Stanton et al., 2015). Furthermore, cancer
survivors often report oreased distress following diagnosis and treatment, such as greater
anxiety, depression, and intense fears about cancer recurrence (Champion et al., 2014; Gotze et
al., 2014; Medina, Kennedy, Luft, Lundbergve, & Galusha, 2014; Naughton & Weaver,
2014).These difficulties can compound the challenges that older adults must already contend
with.

Recent research on the effect of age on HRQOL outcomes in cancer survivors have

reported mixed findings. For instance, while Hampson, Cowan, Zhao, Carroll, apdreqg
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(2015) and Pinkawa et al. (2009) reported worse declines in quality of life for older adult
survivors of prostate cancer compared to younger survivors, Davis et al. (2014) and Herkommer
et al. (2015) found that older age improved or had no infeiencprostate cancer survivorsO

quality of life. Similarly, studies by Aarts et al. (2015) and Nikbakhsh, Moudi, Abbasian, and
Khafri (2014) indicated that older adult cancer survivors had a higher risk of psychological
distress than middlaged survivorshowever, several other studies have reported the opposite or
no relationship between age group and psychological distress (Avis et al., 2013; Deckx et al.
2015; Shiraz, Rahtz, Bhui, Hutchison, & Korszun, 2014; Step, Kypriotakis, & Rose, 2013; Yang
et al.,2017).

One difficulty with understanding how age impacts HRQOL in cancer survivors is that a
vast majority of HRQOL studies focus on breast or prostate cancer survivors. This limits our
understanding of HRQOL to a select group of survivors with highBtable cancefgmerican
Cancer Society, 2017)t also adds to the difficulty of understanding how HRQOL might vary
across different cancer types and treatment modalities (Walker et al., 2014). Additionally, many
HRQOL studies are drawn from conveniesaenples, such as a particular hospital or survivor
support group, and are not representative of the population.

The current study will add to the literature by examining the HRQOL of adult survivors
of all cancer sites using a populatibased sample.dlbe specific, the primary goal of the
current study is to examine physical and mental HRQOL of older adult cancer survivors in
comparison to middlaged survivors using the Behavioral Risk Factor Surveillance Study
(CDC, 2015). The following research gtiess are being posed:

Question 1: How do physical HRQOL predictors and outcomes vary between-middle

aged and older adult cancer survivors?
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Question 2: How do mental HRQOL predictors and outcomes vary between-auedle
and older adult cancer survia?

Question 3: Among the cancer survivors who reported poor physical or mental HRQOL,
how do predictors vary between age groups (middlked versus older adults)?

This study hypothesizes that (1) physical and mental HRQOL outcomes will differ
between nddle-aged and older adult cancer survivors; and (2) the variables influencing HRQOL
will vary between age groups as well.

2.2. CONCEPTUAL FRAMEWORK

To examine predictors of HRQOL, this paper derived its guiding framework from the

Contextual Model of HRQL (AshingGiwa, 2005; Ashingsiwa, Tejero, Kim, Padilla, &

Helleman, 2007), which posits that HRQOL is influenced by (1) the Magstemic domain in

which an individual exists; and (2) the Miehaodividual domain specific to the survivor. Maero
Systemidfactors are defined as variables that have an overarching influence on an individualOs
health outcome, access, and evaluation of care. As shown in Figure 2.1, these factors comprise of
four categories: (dpemographicssuch as age and gender; Qiltural contexf such as

ethnicity; (c)Socieecological factorswhich include income, education, and employment; and

(d) Health care system factqr&hich refers to accessibility and availability of healthcare.

On the other hand, Micrtmdividual factors areiewed as variables that directly
influence and help explain variations in HRQO. These factors are categorized into four
components: (1¢seneral healthwhich includes disease status and any comorbidities; (2)
Cancerrelated factorssuch as cancer stagedareatment type; (Fpsychological wetbeing
which refers to existing depression and anxiety; anéiéélth efficacysuch as health practices

and medical adherence.
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Figure 2.1. Contextual Model of HRQOL
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2.3. METHODS
2.3.1. Sample

Data for this study were drawn from the 2014 wave of the Behavioral Risk Factor
Surveillance System (BRFSS). The 2014 BRFSS survey was chosen for this study because it
included a focus on cancer survivorship and had a sizable population over age 65i8&FSS
crosssectional, randordigit-dialed telephone survey conducted annually in all 50 states, the
District of Columbia, and United States (U.S.) territories. The survey collects data on health
behaviors, health conditions, and the use of preventivecesrthat are connected to morbidity
and mortality.

Participants from the 2014 wave (N=464,664) represented thmsiationalized, adult
population (age 18 years and older) who resided in theBdi8.landline telephoneand cellular
phonebased sweys were used.o obtain a probability sample of all households with landline
phones, a disproportionate stratified sampling was used that divided telephone numbers into two
strata, highdensity and mediurdensity, both of which consisted primarily of lsetolds. For

the cellular phone sampling frame, intervals were first formed based on each stateOs desired
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sample size, and then one-digit cellphone number was drawn at random. For detailed
information regarding the sampling procedure, see CDC (2014).

The 2014 BRFSS consisted of a Core questionnaire and 18 modules. The Core
questionnaire collected information on participantsO sociodemographic, risk, and protective
factors, as well as HRQOL. Of particular interest to the health of older cancer suare/ons
modules: the Cancer Survivorship module and Health Care Access module. The Cancer
Survivorship module was administered only to those who reported a previous cancer diagnosis,
and gathered data on cancer type, treatment, and survivorship careedltieGhre Access
module collected data on participantsO health care coverage and doctor visits.

The Core questionnaire was administered to all participants. However, use of the modules
was optional and varied by state. In 2014, the Cancer Survivorsitplewas collected in the
following seven states: Alaska, lowa, Mississippi, Missouri, Nebraska, Ohio, and Wisconsin. All
of these seven states also completed the Health Care Access module in 2014. A list of all states
that utilized the Health Access madelis provided in Appendix A.

The data analytic sample for this study included participants age 45 years and older who
reported ever having had a cancer diagnosis, and who completed both the Cancer Survivorship
and Health Care Access modules of therey (n=5,656).

2.3.2. Procedure

Data were collected by trained state health personnel or contractors, who were provided
training specific to BRFS3:or the 2014 data, nine state health departments collected their own
data and 44 states contracted thia dallection to university survey research centers or
commercial firmsAll data were collected usirQomputerAssisted Telephone Interview

(CATI) systems. In conducting the BRFSS landline telephone survey, interviewers collected data
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from a randomly set#ed adult in each contacted household. In conducting the cellular phone
survey, interviewers collected data from an adult cellphone user who stated he/she resided in a
private residence or college housifitpe overall response rate for the landline suwayg
48.7%, and 40.5% for the cellphone survey (CDC, 2015).

Weighting. To adjust for nenoverage and neresponse bias, the sample was weighted
to maximize the probability that the data would be representative of the population. The design
weight forcedhe total number of cases to equal the population estimates for each state.
Additionally, iterative proportional fitting, or raking was used to adjust for demographic
differences between the sample and population. For specific weighting methods, [ézdse re
CDC (2015).
2.3.3. Measures

Health-Related Quality of LifeThe dependent variable in this study, Hed&tdlated
Quality of Life (HRQOL) was assessed using Healthy Daéiie. Healthy Days measure was
developed by the Centers for Disease Controlveaslfirst validated in the 1993 BRFSS
(Hennessy, Moriarty, Zack, Scherr, & Brackbill, 1994). Since then, other studies have also
shown Healthy Days to have moderate (.57) to excellent (.75) construct validity areddstst
reliability in nonrinstitutioralized, adult populations (Andresen, Catlin, Wyrwich, & Jackson
Thompson, 2003; Mielenz, Jackson, Currey, DeVellis, & Callahan, 2006; Moriarty, Zack, &
Kobau, 2003; Moriarty, Kobau, Zack, & Zahran, 2005; Pierannunzi, Hu, & Balluz, 2013).

Healthy Days izomposed of three items that capture physical and mental health
components of HRQOL, as well as the extent to which poor health restricted participantsO usual
activities. For the physical health component of Healthy Days, participants were aéied: O

thinking about your physical health, which includes physical iliness and injury, for how many
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days during the past 30 days was your physical health not good?0 For the mental health
component, participants were asked, ONow thinking about your mental heaithinghides

stress, depression, and problems with emotions, for how many days during the past 30 days was
your mental health not good?O Similarly, the activities limitations question asked the following,
ODuring the past 30 days, for about how many dalysatir physical or mental health keep you
from doing your usual activities, such as smlfe, work, or recreation?O This activities

limitations component of HRQOL is important for identifying which individuals with poor

HRQOL are doing worse, and identifg factors that put them at greater risk for poor health
outcomes (Jiang & Hesser, 2008; Pergolotti et al., 2017). Responses to all three questions were
captured using a continuous, whole number equal to the number of days (0 to 30).

Similar to other stdies, distributions for the dependent variables were found to be highly
skewed towards zero (Lin et al., 2016; Shen & Sambamoorthi, 2011; Zhou et al., 2014).
Specifically, 52.4% and 67.5% of the cancer survivorship sample reported zero days of
unhealthy pysical and mental days, respectively. Similarly, 73.5% of the sample stated having
zero days where their usual activities were limited by poor physical or mental health. Studies
have previously categorized zero unhealthy days as a marker of excellén{8kah &
Sambamoorthi, 2011). For the purposes of this study, the dependent variables are dichotomized
as 0 and 1, where 0 represents zero unhealthy days (better HRQOL) and 1 represents reporting
one or more unhealthy days (poorer HRQOL).

Explanatory \ariables.The independent variables used in this study were derived from
the extant literature and guided by the Contextual Model of HRQOL (A<hiwg, 2005;
Ashing-Giwa et al., 2007). The resulting framework produced 7 groups of contextual factors:

Demogaphics, Socieecological Factors, Health Care Access, General Health, CRetated
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Factors, Psychological Wdleing, and Health Efficacy. The specific questions that were used to
capture responses are in Appendi2 A

Demographic factors included aggnder, marital status, and race. For the age group
variable, individuals who reported being-85 years old were coded as Omiddle agedO (0), and
those ages 65 and older were coded as OolderO adults (1). Gender was reported as either male (0)
or female (}. Marital status was reported as not married (0) or married (0). ONot marriedO
included participants who reported being widowed, divorced, or separated, in addition to those
who had never been married. OMarriedO referred to reports of being marriedomigstic
partnership. Race was reported as either-N@panic White (NHW) (0) or any Racial/Ethnic
Minority (1). While BRFSS captured several categories for race/ethnicity, this variable was
collapsed and dichotomized due to small cell sizes for thal/etbnic categories.

Following the Conceptual Model of HRQOL, so@&oological factors were identified as
income level, education level, and employment status. Income level was categorized into three
groups according to the sample variance: (0) <$20,020,000 to <$50,000; (2) $50,000
and more. Education was coded as: (0) High school or less, (1) Some colleggear a@gree,
and (2) 4year college degree or higher. Employment status was coded as (0) unemployed, (1)
employed fulltime, and (2) etired. For employment status, individuals who reported they were
homemakers, students, or pame workers were coded as unemployed.

For general health factors, individualsO report of having had any of the following nine
common cemorbidities (No=0, Ye=1) was measured: heart attack, coronary heart disease,
stroke, asthma, chronic obstructive pulmonary disease, arthritis, kidney disease, or non

gestational diabetes.
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Cancerrelated factors included participantsO cancer type, treatment status, asiocéme
diagnosis. Cancer type included the following 10 cancer sites (No=0, Yes=1): breast,
gynecologic, head/neck, gastrointestinal, leukemia/lymphoma, male reproductive, skin, lung,
urinary, and other. For participants who reported having been diagnakedave than one type
of cancer, only the first cancer type was included. Treatment status was coded as treatment
completed (1) or treatment not completed (0). Time since diagnosis was calculated using the
participantOs age at interview subtracted fraeraagiagnosis, and was coded as a continuous
variable.

The psychological welbeing factor included respondentsOrsgibrt of a history of
depressive disorders (No=0, Yes=1). Depressive disorders were defined as ever being told
participant had deprs®n, major depression, dysthymia, or minor depression.

The health efficacy factors consisted of three variables: smoking history, exercise, and
time since last routine checkup. Smoking history was measured as having smoked at least 100
cigarettes in ons(@ifetime (No=0, Yes=1). Exercise was operationalized as participating in any
physical activity or exercise in the past month (No=0, Yes=1). Time since last routine checkup
was coded as: Within the past year (0), 1 year to less than 5 years (1), andrB gears (2).

2.3.4. Data Analysis

Data were analyzed using SAS 9.4. All analyses used the SAS Proc Survey commands to
account for the complex survey design (SAS Institute, 2013). Specifically, stratification, cluster,
and weight functions werm@nducted using data provided by BRFSS (CDC, 2015). Univariate

analyses were conducted for all independent variables; first, for the total sample, and then by age

group.
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Hierarchical binary logistic regression was used to examine the predictive relgisonsh
between independent variables and each HRQOL item. Sets of explanatory variables were
entered in blocks using the Contextual Model as a guide. Mystemic factors were entered
first (demographics, cultural context, soeicological, and then healtare access) followed by
individuaklevel factors (general health, cancelated factors, psychological wdleing, and
then health efficacy).

To test potential ageelated interactions, all explanatory factors were combined with age
group to produce teractive terms. Interactive terms exist when the effect of an independent
variable on the outcome variable depends on the particular value of another independent variable
(Jaccard, 2001). A main and interactive effects model was created for each HRQ@heut
using a forced entry method. Where the model produced a significant interactivepffés),(
the data was further analyzed through a separate regression by age group. To execaigethe by
group regressions, the domain feature was used to avedtderrors with utilizing sort/by
functions in SAS (Lewis, 2017). Significance testipg(05) for all independent variables were
assessed using Wald

The loglikelihood statistic, or deviance, was used to assess each modelOs goodness of fit.
Thelog-likelihood statistic is an indicator of how much unexplained information exists after the
model has been fitted (Field & Miles, 2010). Thus, a large value would indicate a model is
poorly fitted (or has more unexplained observations). To assess tigeshaetween each
additive model, lodikelihood was calculated for each model and the differences between the
log-likelihoods of the models and baseline (assuming no covariates in the model) were compared

as follows:

"2 =2[LL(New! LL(Baselin
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with degrees of freedom:

(df = knew! kbaseling

Lastly, significance testing was conducted on logit coefficients of effects that were statistically
significant £<.05) in both byage group models. AllisonOs (1999) method that adjusts for

unequal residual variation was used. Statistical significancassassed using Watd ! =0.05.

2.4. RESULTS
2.4.1. Descriptive Statistics

A total of 5,656 observations were used fodata analysis. As indicated in Tabld 2
which describes the maeeystemic characteristics of the sample, the mean age wit#hstudy
sample was 63 years old. Most respondents were female (58%), married (56%) and Non
Hispanic White (90%). Almost a quarter of the sample (23%) reported an annual income below
$20,000, while about orthird (33%) had an annual income of $50,00@nore. In regard to
educational attainment, 50% of the sample had only a high school education or less, while 20%
held a 4year college degree or higher. About half (51%) of the sample were retired, and almost a
quarter (22%) were unemployed. A large nnigyoof participants reported having some form of
health insurance (97%), a usual source of care (95%), and not facing financial barriers to
receiving care (91%).

Table 21 also indicated that in comparison to the older adult group, the raddhke
grouphad a higher percentage of females (65% vs. $8%0001) and married participants (62%
vs. 53%:;p<.01). The racial/ethnic composition of the sample did not appear to differ between
age groups. Middlaged survivors appeared to have higher annual incdragsotder survivors:
43% of middleaged participants had a yearly income over $50,000 compared to 25% of older

participants |§<.0001). They also reported higher educational attainment with 23% holding a
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college degree or higher versus 18% of the oldeit gdolip p<.0001. Similarly, while 42% of
middle-aged adults reported having only a high school degree or less, over half of older adults
(56%) fell in this group<.0001). In regard to employment status, a much higher proportion of
older survivors (75%\vere retired compared to midedgied survivors (16%a<.0001).

Likewise, more participants who were middlged reported being employed (51%) than older
participants (12%p<.0001). In terms of health care access, a greater proportion of ragiete
adultsreported that cost had stopped them from receiving treatment (15%) compared to older
adults (5%p<.0001). While most participants had some form of health insurance, 7% of middle

aged adults did not have health insurance compared to 1% of older adutirsupx.0001).

Table 2-1. Macro-Systemic Characteristics of the Sample by Age Group

All Ages (n=5,656) Age 4564 (n=1,810) Age! 65 (n=3,846)

Unweighted Unweighted Unweighted
Frequency (Weighted %) Frequency (Weighted %) Frequency (Weighted %)

Demographics

Age
Mean 63
Gender****
Male 1893 (42) 511 (35) 1382 (47)
Female 3409 (58) 1203 (65) 2206 (53)
Marital
Status**
Unmarried 2563 (43) 677 (38) 1886 (47)
Married 2707 (56) 1026 (62) 1681 (53)
Race
Non-Hispanic
White 4880 (90) 1546 (90) 3334 (90)
Ethnic
Minority 378 (10) 152 (10) 226 (10)
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Socio
ecological
Factors

Income
Level****
<$20,000
$20,000 to
$50,000
$50,000 or
more

Education****
High school or
less
Some college/
2-year degree
4-year college
degree or
higher

Employment
Status****

Unemployed
Employed
Retired

Health Care
System

Health
Insurance****

No
Yes

Usual Source
of Care

No
Yes (One or
More)

Cost Posed a
Barrier to
Care****

No
Yes

1009

2004

1461

2400

1439

1429

958
1390
2911

153
5136

260

5023

4928
370

(23)
(44)

(33)

(50)

(30)

(20)

(22)

(27)
(51)

(3)
(97)

()
(95)

(91)
()

337

501

685

625

547

536

519
926
263

122
1587

121

1586

1484
229

(24)
(33)

(43)

(42)

(35)

(23)

(33)

(51)
(16)

(7)
(93)

(6)
(94)

(84)
(15)

672

1503

776

1775

892

893

439
464
2648

31
3549

139

3437

3444
141

(23)
(52)

(25)

(56)

(26)

(18)

(13)

(12)
(75)

1)
(99)

()
(95)

(95)
()

*p<.05, ** p<.01, **p<.001, *** p<.0001
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Descriptive statistics in Table2show the micrandividual level characteristics of the
sample. In terms of general health, most of the study participants had never experienced co
morbidities. A low proportion of participants had ever had a heart dtt2ék), coronary heart
disease (12%), stroke (9%), asthma (14%), COPD (14%), or kidney disease (8%). However,
report of cemorbid conditions varied significantly by age group. A higher percentage of older
adult survivors reported having had a heart at(abRo vs. 6%p<.0001), coronary heart disease
(15% vs. 6%p<.0001), stroke (11% vs. 6%<.001), arthritis (58% vs. 47%<.0001), kidney
disease (10% vs. 5%%.01), and diabetes (25% vs. 1984;05). A greater proportion of
middle-aged survivors repordenaving had asthma (18% vs. 12%,001), while percentage of
COPD did not differ between age groups.

In regard to cancerelated factors, the highest reported cancers for the study sample were
breast (24%) and male reproductive (18%) cancers. Milghe survivors reported significantly
higher percentages of gynecological (17% vs. 744001) and head and neck (8% vs. 3%,
p<.0001) cancers than older adult survivors. On the other hand, older adult survivors reported
greater proportions of male reprodueti(22% vs. 12%p<.001) and urinary (6% vs. 4%<.05)
cancers than middlaged survivors. Frequency of cancers of the breast, gastrointestinal system,
blood, skin, lung, or other sites did not significantly vary by age group. Most of the participants
hadcompleted treatment (76%), and this did not vary between age groups. The mean years since
diagnosis for the entire sample was 11.5, with middjed survivors reporting an average of
10.7 years and older adult survivors reporting 12.9 ypar8@01).

A history of depressive disorders was reported by 23% of the study sample, with more
(32%) middleaged adults reporting depression than older adults (2¥%001). More than half

of the sample reported being a current or former smoker (54%), and thig gatyo
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significantly between age groups. More middged adults reported exercising (70%) in
comparison to older adults (62%s.01). On the other hand, more older adults had completed an

annual checlup within the last year (91% vs. 80%&.0001).

Table 2-2. Micro-Individual Level Characteristics of the Sample by Age Group

All Ages Age 45- 64 Age! 65
Unweighted Unweighted Unweighted

Frequency (Weighted %) Frequency (Weighted %) Frequency (Weighted %)
General Health

Co-morbidities

Heart Attack****
No 4671 (88) 1591 (94) 3080 (85)
Yes 599 (12) 116 (6) 483 (15)

Coronary Heart
Disease****

No 4604 (89) 1571 (94) 3033 (85)
Yes 617 (12) 129 (6) 488 (15)
Stroke***
No 4862 (91) 1603 (94) 3259 (89)
Yes 425 (9) 106 (6) 319 (11)
Asthma***
No 4542 (86) 1405 (82) 3137 (88)
Yes 739 (14) 302 (18) 437 (12)
COPD
No 4511 (86) 1462 (87) 3049 (85)
Yes 758 (14) 246 (13) 512 (15)
Arthritis****
No 2369 (46) 915 (53) 1454 (42)
Yes 2905 (54) 792 (47) 2113 (58)
Kidney**
No 4853 (92) 1587 (95) 3266 (90)
Yes 408 (8) 113 (5) 295 (10)
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Diabetes*
No
Yes

Cancer-Related
Factors

Cancer Type

Breast
Gynecological****
Head and Neck****
Gastrointestinal
Blood
Male Reproductive**

Skin**

Lung

Urinary*

Other

Treatment Status
Treatment not
completed

Treatment completec

Time Since
Diagnosis****

Mean Years (S.E})

Psychological Well-
Being

History of Depressive
Disorders****

No
Yes

Health Efficacy

Smoking History

Never smoked
Smokes currently ol
before

Exercise**
No
Yes

4176
1120

1317
578
235
477
222
705
493
159
256
332

1053
3754

11.5

4143
1140

2553

2602

1789
3502

(77)
(23)

(24)
(11)
()
(11)
(4)
(18)
(11)
(3)
()
(8)

(24)
(76)

(.27)

(77)
(23)

(46)

(54)

(34)
(66)

1398
314

423
284
121
125
72
157
90
47
73
147

345
1190

10.7

1186
521

828

830

521
1191

36

(81)
(19)

(24)
(17)
(8)
(9)
()
(12)
(7)
(4)
(4)
(10)

(24)
(76)

(.45)

(68)
(32)

(49)

(51)

(30)
(70)

2778
806

894
294
114
352
150
548
403
112
183
185

708
2564

12.9

2957
619

1725

1772

1268
2311

(75)
(25)

(23)
(7)
(3)
(12)
(4)
(22)
(13)
(3)
(6)
(7)

(24)
(76)

(.37)

(83)
(17)

(44)

(56)

(38)
(62)



Annual

Checkups****
More than a year ag( 745 (13) 354 (20) 391 (9)
Within the past yeat 4458 (87) 1331 (80) 3127 (91)

*p<.05, ** p<.01, **p<.001, *** p<.0001
aT-test was used

2.4.2. Hierarchical Binary Logistic Regressions
I. Physical Component of HRQOL

To fully examine the relationship between contextual factors and physical HRQOL,
hierarchical logistic regression analysis \easployed to build a main effects model. Variables
were entered in sets according to the Contextual Model of HRQOL (see AppeBjlix\Ath
the exception of Models 5 and 6 (canroelated factors and psychological wieing), each set
of variables entereuhdicated that the likelihood ratio was increasing. All models were found to
have good fit|§<.05). Furthermore, the variablesO® parameters and their standard errors in the
stepwise models did not demonstrate any serious problems with multicollineantgefler
counts, or complete separation (Hosmer & Lemeshow, 1980; 2000).

The hierarchical main effects model (Tabi8)2ndicated that older age (O.R.=1.726,
C.1.: 1.1952.492,p=.0036), being employed versus unemployed (O.R.=2.354, C.|.:-B.Z63,
p=.0004), having been diagnosed with skin cancer (versus all other types of cancers)
(0.R.=2.426, C.I.: 1.049.614,p=.0384), having completed cancer treatment (O.R.=1.418, C.I.:
1.021.971,p=.0378), and exercising (O.R.=1.669, C.l.: 1-25221,p=.0004) sgnificantly
increased the odds of reporting high physical HRQOLn@aobid factors that were associated
with low physical HRQOL included having had coronary heart disease (O.R.=.542, Cd.: .342
.858,p=.009), a stroke (O.R.=.574, C.I.: .33 7,p=.0407),asthma (O.R.=.548, C.l.: .357
.839,p=.0057), arthritis (O.R.=.533, C.I.: .40010,p<.0001), and kidney disease (O.R.=.411,

C.1.: .239.707,p=.0013). Greater years since diagnosis was also significantly correlated with
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poorer odds of high physical HRQQO.R. =.988, C.I.: .972.000,p=.0415), after controlling

for the effects of all other variables.

Table 2-3. Results of Hierarchical Logistic Regression of Physical HRQOL

b (S.E) O.R. (C.l)
Demographics
Older Age 0.5459 (0.1874) ** 1.726 (1.195, 2.492)
Female -0.102 (0.2055) 0.903 (0.604, 1.351)
Married 0.1143 (0.1572) 1121 (0.824, 1.526)
Racial/ Ethnic Minority 0.016 (0.3148) 1.016 (0.548, 1.883)
SocicEcological
Income: $20,000 to $50,000 0.17 (0.2172) 1.185 (0.774, 1.814)
$50,000 or more 0.1547 (0.2615) 1.167 (0.699 1.949)
Education: Some collegefyZar degree -0.0515 (0.1613) 0.95 (0.692, 1.303)
4-year college degree or higher 0.0461 (0.1803) 1.047 (0.735, 1.491)
Employment: Employed 0.8562 (0.2433) *** 2.354 (1.461, 3.793)
Retired 0.3738 (0.2208) 1.453 (0.943, 2.240)
Health Care System
Has Health Insurance -0.1258 (0.4026) 0.882 (0.401, 1.941)
Has One or More Usual Source of Care 0.4576 (0.3389) 1.58 (0.813, 3.070)
Experienced Cost as a Barrier to Care -0.3956 (0.2975) 0.673 (0.376, 1.206)
General Health
Heart Attack -0.3001 (0.2575) 0.741 (0.447, 1.227)
Coronary Heart Disease -0.6129 (0.2347) ** 0.542 (0.342, 0.858)
Stroke -0.5545 (0.2709) * 0.574 (0.338, 0.977)
Asthma -0.6022 (0.2178) ** 0.548 (0.357, 0.839)
COPD -0.4072 (0.2298) 0.666 (0.424, 1.044)
Arthritis -0.6296 (0.1468) ** 0.533 (0.400, 0.710)
Kidney -0.888 (0.2762) ** 0.411 (0.239, 0.707)
Diabetes -0.2375 (0.1798) 0.789 (0.554, 1.122)
Cancer Related Factors
Breast Cancer 0.7745 (0.4067) 2.17 (0.978, 4.815)
Gynecological Cancer 0.3599 (0.4412) 1.433 (0.604, 3.403)
Head and Neck Cancer 0.4121 (0.4801) 1.51 (0.589, 3.869)
Gastrointestinal Cancer 0.1648 (0.4279) 1.179 (0.510, 2.728)
Blood Cancer 0.4328 (0.4604) 1.542 (0.625, 3.800)
Male Reproductive Cancer 0.3917 (0.4179) 1.48 (0.652, 3.356)
Skin Cancer 0.8864 (0.4280) * 2.426 (1.049, 5.614)
Lung Cancer -0.4974 (0.6621) 0.608 (0.166, 2.226)
Urinary Cancer 0.7951 (0.4529) 2.215 (0.912, 5.381)
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Other Cancer 0.4641 (0.4375) 1.591 (0.675, 3.750)

Treatment completed 0.3492 (0.1681) * 1.418 (1.020, 1.971)
Years since diagnosis -0.0119 (0.0058) * 0.988 (0.977, 1.000)
Psychological WelBeing
History of Depression -0.3323 (0.1722) 0.717 (0.512, 1.005)
Health Efficacy
Smokes currently or before 0.098 (0.1429) 1.103 (0.834, 1.459)
Exercise 0.5123 (0.1458) *** 1.669 (1.254, 2.221)
Had an annual checkup within the past 0.2777 (0.1864) 1.32 (0.916, 1.902)
year
Model Fit
LRT: 204521.31
p<.0001

*p<.05, ** p<.01, **p<.001, *** p<.0001

After the main effects model was completed, all permutations of interaction terms
between aggroup of survivor and contextual model factors (demographic,-soalmgical,
health care access, general health, caratated, psychological welieing, and seléfficacy
factors) were entered into the model (see Appendixfér full entry). Interactn terms that
were found to be statistically significant predictors of physical HRQOL were gender by age
group £=0.0095), having had asthma by age grqup@078), and having had arthritis by age
group 0=.0341). All other interactions were then excludi®in the model and the analysis was
repeated (Appendix &). The resulting main and interaction effects model indicated that an
interaction existed between age group and asthma hige§3(L3).

Following the significance of this interaction term in thedel, a logistic regression that
analyzed main effects by separate age group was conducted. The results-@jabticated
that for middleaged survivors, being employed (O.R.=2.694, C.l.: £5186,p=.0025) or
retired (versus unemployed) (O.R.=2Gl.: 1.1675.355,p=.0184), exercising (0.R.=2.138,
C.l.: 1.3033.507,p=.0026), and having had an annual checkup within the past year
(O.R.=1.755, C.I.: 1.038.025,p=.0427) were predictors of better HRQOL. Middiged

survivors reported that beingniale (O.R.=.471, C.1.: .26@52,p=.0127) lowered their odds of
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high physical HRQOL. Middlaged survivors also reported a number efrmrbidities that

were significantly associated with low HRQOL.: coronary heart disease (O.R.=.222, C:l.: .080
.614,p=.0037), asthma (O.R.=.273, C.l.: .23%19,p=.0003), arthritis (O.R.=.343, C.I.: .214
.550,p<.0001), and kidney disease (0.R.=.203, C.I.: -®&75,p=.0027).

Unlike their middleaged counterparts, older adultsO HRQOL was not significantly
associated witlgender, being retired, having had asthma, or having had a checkup within the last
year. However, being employed (versus unemployed) (O.R.=2.432, C.1.:3.11%8Bp=.0216)

did significantly increase odds of reporting better HRQOL, as well as smokirentiyror
before (0.R.=1.443, C.I.: 1.04100,p=.0277), and exercising (O.R.=1.61, C.I.: 1.13976,
p=.0007). Comorbidities that were significantly related to odds of poorer HRQOL for older
adults included: coronary heart disease (O.R.=.591, C.|.:.8%8p=.0395), COPD
(O.R.=.573, C.I.: .336979,p=.0417), arthritis (O.R.=.644, C.l.: .46901,p=.0104), kidney
disease (O.R.=.491, C.l.: .26899,p=.0212), and having a history of depression (O.R.=.622,

C.l.: .41.934,p=.022).
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Table 2-4. Logistic Regression of Physical HRQOL by Age Group

Middle-Aged Survivors Older Adult Survivors
Variables b S.E. O.R. C.IL b S.E. O.R. C.L
Demographics
Female -0.7538 0.3026 * 0.471 0.26 0.852 0.3025 0.2705 1.353 0.796 2.299
Married 0.3153 0.2803 1.371 0.791 2.374 0.0322 0.1846 1.033 0.719 1.483
Racial/ Ethnic Minority 0.2837 0.4072 1.328 0.598 2.95 -0.2678 0.3815 0.765 0.362 1.616
SocicEcological
Income: $20,000 to $50,000  -0.1524 0.3954 0.859 0.396 1.864 0.3132 0.2402 1.368 0.854 2.19
$50,000 or more -0.4337 0.4541 0.648 0.266 1.578 0.5128 0.3045 1.67 0.919 3.033
Education: Some collegef 2
year degree 0.4178 0.2889 1519 0.862 2.675 -0.2415  0.193 0.785 0.538 1.146
4-year college degree
or higher 0.2244 0.3093 1.252 0.683 2.295 -0.0282 0.2237 0.972 0.627 1.507
Employment: Employed 0.9909 0.3273 ** 2.694 1.418 5.116 0.8887 0.3868 * 2.432 1.139 5.191
Retired 0.9163 0.3886 * 25 1167 5.355 0.1271 0.2844 1.136 0.65 1.983
Health Care System
Has Health Insurance 0.1543 0.4282 1.167 0.504 2.701 0.285 0.7413 1.33 0.311 5.685
Has One or More Usual Sourc
of Care 0.3423 0.419 1.408 0.619 3.202 0.4519 0.4621 1571 0.635 3.887
Experienced Cost as a Barriet
to Care -0.1299 0.3183 0.878 0.471 1.639 -0.906 0.5028 0.404 0.151 1.083
General Health
Heart Attack 0.2784 0.446 1.321 0.551 3.166 -0.4722 0.2854 0.624 0.356 1.091
Coronary Heart Disease -1.506 0.5192 ** 0.222 0.08 0.614 -0.526 0.2554 * 0.591 0.358 0.975
Stroke -0.5655 0.6566 0.568 0.157 2.057 -0.5015 0.292 0.606 0.342 1.073
Asthma -1.2996 0.3574 *** 0.273 0.135 0.549 -0.1172 0.2668 0.889 0.527 15
COPD -0.2848 0.4 0.752 0.343 1.647 -0.5563 0.2732 * 0.573 0.336 0.979
Arthritis -1.0705 0.2412 ***  0.343 0.214 0.55 -0.4403 0.1717 * 0.644 0.46 0.901
Kidney -1.5957 0.5316 ** 0.203 0.072 0.575 -0.7116 0.3087 * 0.491 0.268 0.899
Diabetes -0.5701 0.321 0.565 0.301 1.061 -0.1348  0.209 0.874 0.58 1.316
Cancer Related Factors
Breast Cancer 1.066 0.8391 2.904 0.561 15.038 0.657 0.5207 1.929 0.695 5.352

Gynecological Cancer 0.6542 0.8731 1.924 0.347 10.649 0.558 0.5581 1.747 0.585 5.217
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Head and Neck Cancer

Gastrointestinal Cancer

Blood Cancer

Male Reproductive Cancer

Skin Cancer

Lung Cancer

Urinary Cancer

Other Cancer

Treatment completed

Years since diagnosis
Psychological Well-Being

History of Depression
Health Efficacy

Smokes currently or before

Exercise

Had an annual checkup withir
the past year

0.9888
-0.5881
0.473
-0.0203
0.6839
-1.5383
0.923
0.3356
0.5324
-0.0113

-0.2209

-0.1787
0.7598

0.5627

0.8612
0.83
0.8653
0.8582
0.8503
1.1146
0.9704
0.885
0.2911
0.0122

0.2682

0.2357
0.2526 **

0.2777 *

2.688
0.555
1.605
0.98
1.982
0.215
2.517
1.399
1.703
0.989

0.802

0.836
2.138

1.755

0.497
0.109
0.294
0.182
0.374
0.024
0.376
0.247
0.963
0.965

0.474

0.527
1.303

1.019

14.538
2.826
8.748
5.269

10.491
1.909

16.858
7.926
3.013
1.013

1.356

1.327
3.507

3.025

-0.3461
0.6431
0.3584
0.6777
1.0122

-0.0275
0.8744
0.6722
0.3193

-0.0124

-0.4755

0.3667
0.4762

-0.0177

0.6112
0.5565
0.6016
0.5184
0.5388

0.779
0.5628
0.5612
0.1977
0.0067

0.2076

0.1665
0.1767

0.2599

**

0.707
1.902
1.431
1.969
2.752
0.973
2.397
1.959
1.376
0.988

0.622

1.443
1.61

0.982

0.214
0.639

0.44
0.713
0.957
0.211
0.796
0.652
0.934
0.975

0.414

1.041
1.139

0.59

2.344
5.663
4.653
5.44
7.911
4.479
7.225
5.883
2.028
1.001

0.934

2.276

1.635

Model Fit
Middle-Aged Survivors:
LRT=147175.902
p<.0001
Older Adult Survivors:
LRT=95067.9252
p<.0001

*5<.05, ** p<.01, **p< 001, *** p<.0001
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As can be seen from Table 2-4, several explanatory factors were found to be significant for both

age groups, namely, being employed (versus unemployed), having coronary heart disease,

arthritis, kidney disease, and exercising. The logit coefficients of these variables were thus tested

to ascertain whether the variables affected one group more than the other (Allison, 1999). Taking

into account potential variability in residuals, Wald chi-square tests were conducted and

indicated that only one variable, arthritis, had a differential influence (p<.05, see Table 2-5). In

this case, the betas indicated that having arthritis affected middle-aged survivors more than twice

as much as it did older adult survivors.

Table 2-5. Comparison of Logit Coefficientsfor Physical HRQOL between Age Groups

Ratio of Wald !2

Middle -Aged Survivors Older Adult Survivors Coefficients  for
Variables Difference
Significant for Both
Groups b S.E. b S.E
Employed vs.
Unemployed 0.9909 0.3273 ** 0.8887 0.3868 * 0.90 0.04
Coronary Heart
Disease -1.506 0.5192 ** -0.526 0.2554 * 0.35 2.87
Arthritis -1.0705 02412 kEEx -0.4403 0.1717 * 0.41 453 *
Kidney -1.5957 0.5316 ** -0.7116  0.3087 * 0.45 2.07
Exercise 0.7598 0.2526 ** 04762 0.1767 ** 0.63 0.85

%9<.05, ** p<.01,%%%% p< 0001

1. Mental Component of HRQOL

To examine relationships between contextual model factors and mental HRQOL, a

hierarchical binary logistic regression was conducted in the same manner as was done for

physical HRQOL. The process in which the variables were entered are shown in Appendix A-6.

Each set of variables entered confirmed that the deviances were decreasing between models.

With the exception of the full main effects model, the log-likelihood ratio for each model was
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increasing with each set of variables that were entered, affirtm@ach set of variables were
increasing the explanation of the model. Furthermore, the stepwise models indicated that the
betas and their standard errors did not signify problems with multicollinearity, zero cell counts,
or complete separation that coulddermine model fit or require a-assessment of variables
(Hosmer & Lemeshow, 1980; 2000).

The full main effects model (Table® indicated that being older (O.R.=2.654, 95% C.I.:
1.778.979,p <.0001), married (O.R.=1.516, C.I.: 1.@#5118,p=0.0149, retired (O.R.=1.782,
C.l.: 1.1012.882,p=0.0186), and finished with treatment (O.R.=1.904, C.I.: EB321,p=
0.0004) were significant predictors of high mental HRQOL among adult cancer survivors in our
sample. On the other hand, having experiefficeahcial cost as a barrier to receiving care
(0.R.=0.495, C.I.: 0.29D0.824,p=0.0069), a stroke (O.R.=0.552, C.I.: 0.80®9,p=0.0461),
COPD (0.R.=0.588, C.1.: 0.382904,p=0.0155), skin cancer (0O.R.=0.406, C.I.: 046881,
p=0.0451), or a historgf depression (0.R.=0.207, C.1.: 0.1@289,p<.0001) significantly

predicted low mental HRQOL.

Table 2-6. Results of Hierarchical Logistic Regression of Mental HRQOL

b (S.E)) O.R. (C.l)
Demographics
Older Age 0.976  (0.2067) **** 2.654 (1.770, 3.979)
Female -0.2088 (0.2161) 0.812 (0.531, 1.239)
Married 0.4158 (0.1707) * 1516 (1.085, 2.118)
Racial/ Ethnic Minority -0.2893 (0.2836) 0.749 (0.429, 1.305)
SocicEcological
Income: $20,000 to $50,000 -0.2792 (0.2417) 0.756  (0.471, 1.215)
$50,000 or more 0.2893 (0.2887) 1.335 (0.758, 2.352)
Education: Some collegefyZar degree 0.1744 (0.1901) 1.191 (0.820, 1.728)
4-year college degree or higher -0.0286 (0.2172) 0.972 (0.635, 1.488)
Employment: Employed 0.4053 (0.2390) 15 (0.939, 2.396)
Retired 0.5775 (0.2454) * 1.782 (1.101, 2.882)
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Health Care System

Has Health Insurance -0.00046 (0.4187) 1 (0.440, 2.271)
Has One or More Usual Source of Care 0.0332  (0.4017) 1.034 (0.470, 2.272)
Experienced Cost as a Barrier to Care -0.7034  (0.2602) ** 0.495 (0.297, 0.824)
General Health
Heart Attack -0.00764  (0.2889) 0.992 (0.563, 1.748)
Coronary Heart Disease -0.326  (0.2639) 0.722 (0.430, 1.211)
Stroke -0.5944  (0.2981) * 0.552 (0.308, 0.990)
Asthma -0.3236  (0.2388) 0.724 (0.453, 1.155)
COPD -0.5314  (0.2196) * 0.588 (0.382, 0.904)
Arthritis -0.0673  (0.1645) 0.935 (0.677, 1.291)
Kidney -0.2899  (0.2555) 0.748 (0.454, 1.235)
Diabetes 0.3689  (0.1982) 1.446 (0.981, 2.133)
Cancer Related Factors
Breast Cancer -0.549  (0.4308) 0.578 (0.248, 1.344)
Gynecological Cancer -0.1574  (0.4642) 0.854 (0.344, 2.122)
Head and Neck Cancer 0.0584  (0.5212) 1.06 (0.382, 2.945)
Gastrointestinal Cancer -0.4074  (0.4582) 0.665 (0.271, 1.633)
Blood Cancer -0.772  (0.5463) 0.462 (0.158, 1.348)
Male Reproductive Cancer -0.7907  (0.4633) 0.454 (0.183, 1.125)
Skin Cancer -0.9012  (0.4498) * 0.406 (0.168, 0.981)
Lung Cancer -0.1128  (0.5422) 0.893 (0.309, 2.585)
Urinary Cancer -0.1936  (0.4704) 0.824 (0.328, 2.072)
Other Cancer -0.7453  (0.4735) 0.475 (0.188, 1.201)
Treatment completed 0.6437  (0.1822) *** 1.904 (1.332, 2.721)
Years since diagnosis -0.0111  (0.0070) 0.989 (0.975, 1.003)
Psychological Well-Being
History of Depression -1.5746  (0.1697) **** 0.207 (0.148, 0.289)
Health Efficacy
Smokes currently or before 0.3405 (0.1645) * 1.406 (1.018, 1.941)
Exercise 0.1843  (0.1649) 1.202 (0.870, 1.661)
Had an annual checkup within the past year  0.1551  (0.2097) 1.168 (0.774, 1.761)
Model Fit
LRT: 259105.5
p<.0001

%9<.05, ** p<.01, **%p< 001, **** p<.0001

An additional logistic regression model (Appendix A-7) tested all iterations of
interactions between age group of survivor and contextual model factors (demographic, socio-

ecological, health care access, general health, cancer-related, psychological well-being, and self-
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efficacy factors). Interaction terms that were found to be statistically significant predictors of
HRQOL were race by age group (p=0.0185) and employment status by age group, specifically
among the currently employed vs. unemployed group (p=0.0417). All other interactions were
then excluded from the model and the analysis was repeated (see Appendix A-8). The resulting
main and interaction effects model indicated that the only significant interaction term in the full
model was race by age group (p=0.0189).

To further explore age-related differences, parallel regression analyses were conducted to
identify the different predictors of HRQOL for the two groups. Table 2-7 shows the results of the
regression analyses for the two age groups of cancer survivors. While none of the demographic
and socio-ecological factors were significant predictors of HRQOL for middle-aged survivors,
being married (O.R.=1.755, C.1.: 1.154-2.671, p<.01), employed (O.R.=3.053, C.I.: 1.294-7.199,
p<.05) or retired (O.R.: 2.261, C.1.: 1.234-4.142, p<.01) versus unemployed were significantly
related to better HRQOL for older adult survivors. On the other hand, racial/ethnic minority
status was found to significantly decrease odds of mental HRQOL in older adults (O.R.=0.481,
C.1.: 0.235-0.984, p<.05). However, racial/ethnic background was a non-significant factor for
middle-aged adults.

Both groups reported that having experiencing financial cost as a barrier to receiving care
was significantly related to poorer mental HRQOL (p<.05). While the middle-aged group did not
report any significant associations with general health variables, older adults reported that having
had a stroke was significantly related to poorer mental HRQOL (O.R.=0.509, C.1.: 0.279-0.927,

p<.05). Cancer type was not significantly associated with odds of reporting high/low HRQOL for
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Table 2-7. Logistic Regression of Mental HRQOL by Age Group

Middle-Aged Survivors

Older Adult Survivors

Variables b S.E. O.R. C.L b S.E. O.R. C.L
Demographics
Female 0.0914 0.322 1.096 0.58 2.06 -0.4824 0.2982 0.617 0.344 1.107
Married 0.2089 0.282 1.232 0.71 2.14 0.5627 0.2141 ** 1.755 1.154 2.671
Racial/ Ethnic Minority 0.4806 0.356 1.617 0.8 3.251 -0.7311  0.365 * 0.481 0.235 0.984
SocicEcological
Income: $20,000 to $50,000 0.1346 0.419 1.144 05 2.6 -0.3227 0.2901 0.724 0.41 1.279
$50,000 or more 0.6923 0.477 1.998 0.78 5.09 0.1599 0.3443 1.173 0.598 2.304
Education: Some collegef 2
year degree 0.2961 0.279 1.345 0.78 2.322 0.0463 0.2427 1.047 0.651 1.685
4-year college degree
or higher 0.3193 0.349 1376 0.7 2.725 -0.3844 0.2469 0.681 0.42 1.105
Employment: Employed 0.00249 0.32 1.002 0.54 1.877 1.116 0.4377 * 3.053 1.294 7.199
Retired 0.3324 0.391 1.394 0.65 3.002 0.8157 0.3089 ** 2.261 1.234 4.142
Health Care System
Has Health Insurance 0.1944 0.461 1.215 0.49 2.996 -0.204 1.0793 0.815 0.098 6.762
Has One or More Usual
Source of Care -0.5887 0.469 0.555 0.22 1.391 0.3622  0.536 1.436 0.502 4.107
Experienced Cost as a Barriel
to Care -0.7211 0.316 0.486 0.26 0.904 -0.9595 0.4322 * 0.383 0.164 0.894
General Health
Heart Attack -0.5554 0.536 0574 0.2 1.64 0.1885 0.3769 1.207 0.577 2.527
Coronary Heart Disease -0.3724 0.484 0.689 0.27 1.78 -0.4149 0.323 0.66 0.351 1.244
Stroke -0.3509 0.549 0.704 0.24 2.066 -0.676 0.3064 * 0.509 0.279 0.927
Asthma -0.4017 0.303 0.669 0.37 1.212 -0.3874  0.341 0.679 0.348 1.324
COPD -0.5783 0.317 0.561 0.3 1.044 -0.5001  0.292 0.606 0.342 1.075
Arthritis -0.11 0.241 0.896 0.56 1.437 -0.0228 0.2213 0.977 0.633 1.508
Kidney -0.368 0.359 0.692 0.34 1.398 -0.1804 0.3473 0.835 0.423 1.649
Diabetes 0.49 0.314 1.632 0.88 3.018 0.3256 0.2453 1.385 0.856 2.24
Cancer Related Factors
Breast Cancer -1.1045 0.575 0.331 0.11 1.023 -0.3427 0.534 0.71 0.249 2.022
Gynecological Cancer -0.5674 0.609 0.567 0.17 1.868 -0.3644 0.6042 0.695 0.213 2.27
Head and Neck Cancer 0.1801 0.654 1.197 0.33 4.315 -0.6956 0.7021 0.499 0.126 1.975
Gastrointestinal Cancer -0.9531 0.645 0.386 0.11 1.364 -0.2489 0.5908 0.78 0.245 2.482
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Blood Cancer

Male Reproductive Cancer

Skin Cancer

Lung Cancer

Urinary Cancer

Other Cancer

Treatment completed

Years since diagnosis
Psychological WelBeing

History of Depression
Health Efficacy

Smokes currently or before

Exercise

Had an annual checkup withir
the past year

Model Fit
Middle-Aged Survivors:
LRT=129102.669
p<.0001
Older Adult Survivors:
LRT=104701.528
p<.0001

-1.0778
-0.981
-1.7075
-0.3216
-0.4844
-1.2475
0.8186
-0.00379

-1.7496

0.44
0.0409

0.1272

*p<.05, ** p<.01, **p<.001, **** p<.0001

0.691
0.662
0.647
0.683
0.686
0.625

0.29
0.013

0.265

0.242
0.248

0.281

**

**

*kkk

0.34
0.375
0.181
0.725
0.616
0.287
2.267
0.996

0.174

1.553
1.042

1.136

0.09

0.1
0.05
0.19
0.16
0.08
1.28
0.97

0.1

0.97
0.64

0.65

1.319
1.373
0.644
2.764
2.364
0.978
4.002
1.021

0.292

2.497
1.692

1.972

-0.9205
-0.9762
-0.7603

-0.261
-0.2395
-0.5922

0.6705
-0.0134

-1.5269

0.2616
0.2516

0.3969

0.7587
0.5764
0.5632
0.752
0.587
0.6463
0.2365
0.00772

0.2238

0.2117
0.2173

0.3015

**

*kkk

0.398
0.377
0.468
0.77
0.787
0.553
1.955
0.987

0.217

1.299
1.286

1.487

0.09
0.122
0.155
0.176
0.249
0.156

1.23
0.972

0.14

0.858
0.84

0.824

1.762
1.166
1.41

3.363
2.486
1.963
3.108
1.002

0.337

1.967
1.969

2.685
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older adults. However, for middkged survivors, having had skin cancer (OR.=0.181, C.I.:

0.0500.644,p<.01) or other (uncommon) cancers (O.R.=0.287, C.I.: 600808,p<.05) were

significant predictors of poorer HRQOL. For individuals in both grobpsing completed

cancer treatment significantly improved oneOs odds of having better mental HRQI). (

Similarly, having a history of depression was associated with low mental HRgX@001) in

both middleaged and older adult survivors.

In the bygroup analysis, three variables were found to be significant predictors for both

middle-aged and older adult survivors: experiencing cost as a barrier to care, completing

treatment, and having a history of depression. Thus, tests of the logit coefficeatsomducted

to compare the magnitude of the effect of these variables on each age groupOs mental HRQOL

(Allison, 1999). None of the logit coefficients were found to be significantly different, which

implied that the variables did not affect one grouperban the other (Table®.

Table 2-8. Comparison of Logit Coefficients for Mental HRQOL between Age Groups

Middle-Aged Older Adult
Survivors Survivors

Variables Wald xz
Significant for Ratio of for
Both Groups b S.E. b S.E Coefficients Difference
Experienced Cost
as a Barrier to
Care -0.7211 0.316 * -0.9595 0.4322 * 1.33 0.20 NS
Treatment
completed 0.8186 0.29 ** 0.6705 0.2365 ** 0.82 0.16 NS
History of
Depression -1.7496 0.265 *** -1.5269 0.2238 *** 0.87 0.41 NS
*p<_05, **p<_01,****
p<.0001

NS: Not significant
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III. Limited Health

As mentioned previously, the limited health component of HRQOL was collected only
for those who reported having unhealthy days (low HRQOL). This group numbered 1,328 and
made up 28.3% of the sample; 49.6% were middle-aged and 50.3% were older adults (weighted
percentage). Among this group of participants with low HRQOL, hierarchical logistic
regressions were conducted to examine the influence of the explanatory variables on health
limitations (see Appendix A-9). The stepwise approach indicated that the final model was a
better fit than any of the other models (although Models 5 & 6, which introduced cancer-related
and psychological well-being factors, respectively, had decreased fits in comparison to Model 4).
The betas and standard errors of the explanatory variables did not produce any alarming numbers
regarding multicollinearity, zero cell counts, or complete separation (Hosmer & Lemeshow,
1980; 2000).

The full main effects model (Table 2-9) indicated that older age (O.R.=2.006, C.1.: 1.341-
3.00, p=..0007), being employed (O.R.=2.459, C.1.: 1.501-4.027, p=.0004) or retired
(O.R.=1.614, C.I.: 1.044-2.496, p=.0314) versus unemployed, having completed treatment
(O.R.=1.545, C.1.: 1.088-2.195, p=.015), engaging in exercise (O.R.=1.672, C.1.: 1.223-2.286,
p=.0013), and having had a regular checkup within the past year (O.R.=2.088, C.I.: 1.403-3.107,
p=.0003) improved the odds that cancer survivors with low HRQOL would not report
experiencing activity limitations due to their health in the past month. Increased odds of
reporting activity limitations was associated with having an education level of “some college or
2-year degree” as opposed to having only a high school degree (O.R.=0.659, C.I.: 0.463-0.939,
p<.05), having health insurance (O.R.=0.444, C.1.: 0.207-0.950, p<.05), and experiencing cost as

a barrier to care (O.R.=0.496, C.1.: 0.289-0.852, p<.05). Individuals with low HRQOL were also
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more likely to report health interfering with their usual activities if they also reported having had
coronary heart disease (O.R.=0.608, C.1.: 0.375-0.986, p<.05), asthma (O.R.=0.616, C.1.: 0.394-
0.963, p<.05), arthritis (O.R.=0.591, C.1.: 0.426-0.819, p<.01), or kidney disease (O.R.=0.483,
C.I.: 0.256-0.909, p<.05). Additionally, survivors with low HRQOL who had been diagnosed
with gastrointestinal cancer reported higher odds of experiencing restrictions to their usual
activities compared to survivors of other cancers (O.R.=0.379, C.1.: 0.162-0.884, p<.05).
Furthermore, those with a history of depression had significantly higher odds of having health

limit their daily activities (O.R.=0.525, C.1.: 0.372-0.740, p<.001).

Table 2-9. Results of Logistic Regression of Activities Limitations in Survivors with Low

HRQOL
Variables b S.E. O.R. C.L
Demographics
Older Age 0.6962 0.2054  *** 2.006 1.341 3.000
Female 0.00683 0.2111 1.007  0.666 1.523
Married -0.0665 0.1791 0936  0.659 1.329
Racial/ Ethnic Minority -0.329 0.3233 0.72  0.382 1.356
Socio-Ecological
Income: $20,000 to $50,000 0.3358 0.2276 1.399  0.896 2.186
$50,000 or more 0.4053 0.2807 1.5 0.865 2.600
Education: Some college/ 2-year degree -0.4166 0.1805 * 0.659  0.463 0.939
4-year college degree or higher -0.2844 0.2109 0.752  0.498 1.138
Employment: Employed 0.8996 0.2518  *#* 2.459 1.501 4.027
Retired 0.4788 0.2225 * 1.614 1.044 2.496
Health Care System
Has Health Insurance -0.8123 0.3883 * 0.444 0.207 0.950
Has One or More Usual Source of Care -0.1201 0.4743 0.887 0.35 2.247
Experienced Cost as a Barrier to Care -0.7007 0276 * 0.496  0.289 0.852
General Health
Heart Attack 0.2209 0.2727 1.247 0.731 2.128
Coronary Heart Disease -0.4973 0.2465 * 0.608  0.375 0.986
Stroke -0.5662 0.295 0.568  0.318 1.012
Asthma -0.4846 02282 * 0.616  0.394 0.963
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COPD -0.301  0.2158 0.74 0.485 1.13

Arthritis -0.5259  0.1665 ** 0.591 0.426 0.819
Kidney -0.7284 0.323 * 0.483 0.256 0.909
Diabetes -0.2724  0.1903 0.762 0.524 1.106
Cancer Related Factors
Breast Cancer -0.0409  0.4158 0.96 0.425 2.168
Gynecological Cancer -0.3072  0.4545 0.736 0.302 1.792
Head and Neck Cancer 0.0568  0.4813 1.058 0.412 2.719
Gastrointestinal Cancer -0.9701 0.4322 * 0.379 0.162 0.884
Blood Cancer -0.3156  0.4775 0.729 0.286 1.86
Male Reproductive Cancer -0.2392  0.4442 0.787 0.33 1.88
Skin Cancer 0.0253  0.4643 1.026 0.413 2.548
Lung Cancer -0.6386  0.5172 0.528 0.192 1.455
Urinary Cancer -0.1531  0.4686 0.858 0.342 2.15
Other Cancer -0.3156  0.4527 0.729 0.300 1.771
Treatment completed 0.4353 0.179 * 1.545 1.088 2.195
Years since diagnosis -0.00338  0.0069 0.997 0.983 1.010
Psychological WelBeing
History of Depression -0.6449  0.1752 *** 0.525 0.372 0.740
Health Efficacy
Smokes currently or before -0.289 0.1624 0.749 0.545 1.030
Exercise 0.5139  0.1595 ** 1.672 1.223 2.286
Had an annual checkup within the past
year 0.7361  0.2028 *** 2.088 1.403 3.107
Model Fit
LRT: 215580.8
p<.0001

*p<.05, ** p<.01, **p<.001, **** p<.0001

A model to test significant interactions was conducted and included all permutations of
age group with contextual model factors (demogragacioecological, health care access,
general health, canceelated, psychological welieing, and seléfficacy factors). The model
(Appendix A-10) showed that interactions existed between age group and race/ethnic
background§<.05), having a college deee versus only a high school degree or |ps€9b),
having a usual source of capx(05), asthma historyp€.01), and being diagnosed with a male

reproductive cancep£.05). All other interactions were then excluded from the model and the
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analysis wasepeated. The resulting main and interaction effects model (Appentiy A
demonstrated that interaction terms in the main and interaction effects model that remained
significant were age group by rage(05), college degree or highgx(05), asthma hiery
(p<.01), and diagnosis with a male reproductive camee0Bb).

To further examine the significance of these interaction terms and how they might vary
across age groups, a logistic regression by separate age group was conducted. The results (in
Table2-10) indicated that for middiaged survivors, being employed versus unemployed
(O.R.=1.771, C.I.: 1.0B.104,p<.05), completing treatment (O.R.=1.951, C.1.:131367,
p<.05), exercising (O.R.=1.84, C.I.: 1:2012,p<.01), and having had an annuakckup
within the past year (O.R.=2.018, C.I.: 1.28381,p<.01) were significant predictors of no days
of limited activities due to health (better outcomes). On the other hand, ragkliesurvivors
with low HRQOL were less likely to report probleinee days if they also reported having health
insurance (0.R.=0.351, C.l.: 0.28853,p<.05), having a usual source of care, (O.R.= 0.363,
C.1.: 0.1500.865,p<.05), and experiencing financial barriers to receiving care (0.R.=0.412, C.I.
0.2300.746,p<.01).0dds of having probleffree days were also reduced by having a history of
stroke (O.R.=0.341, C.I.: 0.13D900,p<.05), asthma (O.R.=0.282, C.I.: 0:04€.569,p<.001),
and depression (O.R.= 0.405, C.I.: 0.Zb650,p<.001); and being a current or formmnoker
(0.R.=0.607, C.I.: 0.380.982,p<.05).

For older adult survivors who reported low HRQOL, their odds of not having days of
activities limitations due to health (better outcomes) were increased by being currently employed
versus unemployed (O.R.:596, C.I.: 1.878.1.247 p<.001), having completed treatment
(O.R.=1.558, C.I.: 1.022.401,p<.05), exercising (O.R.=1.632, C.I.: 1.094135,p<.05), and

having had an annual checkup within the past year (O.R.= 1.875, C.1.:314131p<.05).!
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Table 2-10. Logistic Regression of Activities Limitations in Low HRQOL Survivors by Age Group

Middle Aged Survivors Older Adult Survivors
b S.E. O.R. C.l b S.E. O.R. C.l
Variables
Demographics
Female 0.0401 0.322 1.041 0.55 1.957 0.1852 0.269 1.203 0.71 2.039
Married 0.0187 0.2734 1.019 0.6 1.741 -0.0529  0.2142 0.948 0.623 1.443
Racial/ Ethnic Minority 0.334 0.4199 1.397 0.61 3.18 -0.7712  0.3693 * 0.462 0.224 0.954
SocieEcological
Income: $20,000 to $50,000 0.3493 0.3475 1.418 0.72 2.802 0.4616 0.2751 1.587 0.925 2.72
$50,000 or more 0.2327 0.397 1.262 0.58 2.748 0.6334 0.3438 1.884 0.96 3.696
Education: Some collegefyZar
degree -0.0519 0.2841 0.949 0.54 1.657 -0.5541  0.2227 * 0.575 0.371 0.889
4-year college degree
or higher 0.3259 0.3115 1.385 0.75 2.551 -0.5694  0.2574 * 0.566  0.342 0.937
Employment: Employed 0.5718 0.2861 * 1.771 1.01 3.104 1.5251 0.4566 *** 4.596 1.878 11.247
Retired 0.3391 0.3689 1.404 0.68 2.892 0.5564 0.3146 1.744 0.941 3.232
Health Care System
Has Health Insurance -1.0457 0.4527 * 0.351 0.15 0.853 -0.3272 1.314 0.721  0.055 9.47
Has One or More Usual Source
of Care -1.0143 0.4433 * 0.363 0.15 0.865 0.4074 0.5475 1503 0.514 4.395
Experienced Cost as a Barrier t
Care -0.8867 0.3028 ** 0.412 0.23 0.746 -1.0288 0.4765 * 0.357 0.14 0.91
General Health
Heart Attack -0.466 0.4653 0.627 0.25 1.562 0.5541 0.3394 1.74 0.895 3.385
Coronary Heart Disease -0.0392 0.4565 0.962 0.39 2.352 -0.7302  0.2785 ** 0.482 0.279 0.832
Stroke -1.0745 0.4945 * 0.341 0.13 0.9 -0.3404  0.3356 0.712 0.369 1.373
Asthma -1.265 0.358 *** 0.282 0.14 0.569 0.1202 0.2873 1.128 0.642 1.98
COPD 0.0354 0.3477 1.036 0.52 2.048 -0.5549  0.2848 0.574  0.329 1.003
Arthritis -0.427 0.2401 0.652 0.41 1.045 -0.651 0.2064 ** 0.522 0.348 0.782
Kidney -0.4103 0.4812 0.663 0.26 1.704 -0.7482 0.345 * 0.473  0.241 0.93
Diabetes -0.1719 0.3026 0.842 0.47 1.524 -0.1468  0.2238 0.863  0.557 1.339
Cancer Related Factors
Breast Cancer 0.4532 0.6896 1573 0.41 6.079 -0.207 0.5205 0.813  0.293 2.255
Gynecological Cancer 0.2857 0.7033 1.331 0.34 5.281 -0.3561  0.6165 0.7 0.209 2.345

Head and Neck Cancer 1.1535 0.7374 3.169 0.75 13.45 -0.7069  0.6129 0.493 0.148 1.64

54



Gastrointestinal Cancer

Blood Cancer

Male Reproductive Cancer

Skin Cancer

Lung Cancer

Urinary Cancer

Other Cancer

Treatment completed

Years since diagnosis
Psychological Well-Being

History of Depression
Health Efficacy

Smokes currently or before

Exercise
Had an annual checkup within
the past year

Model Fit
Middle-Aged Survivors:
LRT=158126.159
»<.0001
Older Adult Survivors:
LRT= 86320.6388
»<.0001

*p<.05, ** p<.01, ***p<.00], ****

p<.0001

-0.9507
0.123
1.3599
1.1967

-1.5536
0.5349
0.4997
0.6686

-0.0002

-0.9045

-0.4990
0.6096

0.7019

0.717

0.736
0.8034
0.7875
1.0114
0.7851
0.7327
0.2782
0.0119

0.2418

0.2452
0.2343

0.2634

koK

&%k

*k

0.386
1.131
3.896
3.309
0.211
1.707
1.648
1.951

0.405

0.607
1.840

2.018

0.1
0.27
0.81
0.71
0.03
0.37
0.39
1.13
0.98

0.25

0.38
1.16

1.20

1.575
4.786
18.81
15.49
1.535
7.954
6.929
3.367
1.023

0.65

0.982
2912

3.381

-0.8709
-0.4459
-0.6917
-0.4139
-0.0763
-0.4192
-0.5488
0.4436
-0.00351

-0.7043

-0.0165
0.4900

0.6286

0.5407
0.6687
0.533
0.557
0.6682
0.5904
0.5792
0.2206
0.00809

0.2371

0.1929
0.2042

0.3052

*

&%k

*

*

0.419
0.64
0.501
0.661
0.927
0.658
0.578
1.558
0.996

0.494

0.984
1.632

1.875

0.145
0.173
0.176
0.222

0.25
0.207
0.186
1.011
0.981

0.311

0.674
1.094

1.031

1.208
2.374
1.423
1.969
3.433
2.091
1.797
2.401
1.012

0.787

1.436
2.435

3.411
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Decreased odds (or worse outcomes) were associated with being a racial/ethnic minority
(O.R.=0.462, C.1.: 0.220.954,p<.05), having a Xear degree/some college (O.R.=0.575, C.I.
0.3710.889,p<.05) or a 4year college degree or higher (O.R.= 0.566, C.I.: G(B937,p<.05)
versus only a high school degree or less, and experiencing financial barriers to receiving care
(O.R.=0.357, C.1.: 0.140.910,p<.05). In addition, older survivors with [o0MRQOL had lower
odds of not encountering limitations to their usual activities if they also reported having a history
of coronary heart disease (0O.R.=0.482, C.I.: 0@B32,p<.01), arthritis (O.R.= 0.522, C.1.
0.3480.782,p<.01), kidney disease (O.R0.473, C.1.: 0.24D.930,p<.05), or depression
(O.R.= 0.494, C.1.: 0.310.787,p<.01).

In the separate group analyses, several explanatory factors were found to be significant
for both age groups: being employed versus unemployed, experiencing edsamier to
receiving care, completing treatment, having a history of depression, exercising, and having had
an annual checkup within the past year. Thus, the logit coefficients of these variables were
compared to determine if the variables had a gréatgact on one age group over the other
(Allison, 1999). Wald ?indicated that none of the logit coefficients were significantly different,
implying that the explanatory variables did not impact one group more than the other ¢(Table 2

11).

Table 2-11. Comparison of Logit Coefficients for Activities Limitations between Age

Groups
Middle-Aged Older Adult Wald Chi-
Survivors Survivors Square
Variables Significant Ratio of for
for Both Groups b S.E. b S.E. Coefficients Difference
Employed(vs.
Unemployed) 0.5718 0.2861 * 1.5251 0.4566 *** 2.67 3.130 NS
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Experienced Cost as a

Barrier to Care -0.8867 0.3028 ** -1.0288 0.4765 * 1.16 0.063 NS

Treatment completed 0.6686 0.2782 * 0.4436 0.2206 * 0.66 0.401 NS
*%*

History of Depression  -0.9045 0.2418 * -0.7043 0.2371 ** 0.78 0.349 NS

Exercise 0.6096 0.2343 ** 049 0.2042 * 0.80 0.148 NS

Had an annual checkug

within the past year 0.7019 0.2634 ** 0.6286 0.3052 * 0.90 0.033 NS

*p<.05, ** p<.01,*** p<.001
NS: Not significant

2.4.3. Summary of Findings
|. Main Effects Models

Across all HRQOL measures (physical, mental, and activities limitations), older age
(physical:p<.01, mentalp<.0001, activities limitationg<.001) and having completed cancer
treatment (physicap<.05, mentalp<.001, activities limitationgp<.05) consistently predicted
better odds of having positive HRQOL outcomes. Being employed also improved the likelihood
of reporting high HRQOL, but onffpr the physical componenp<.001) and activities
limitations (<.05) outcomes. Among survivors with low HRQOL, being retired versus
unemployed also predicted better odds of not experiencing activities limitgta08). Being
married was found to bestgnificant predictor of high mental HRQOR<.05), but was not
significantly associated with the other HRQOL outcomes. In addition, exercising was related to
greater odds of reporting positive HRQOL, but only for the physical compqgmwe0() and
activties limitations p<.01) variables. Better mental HRQOL was also related to being a current
or former smokerg<.05). Furthermore, having had a regular checkup within the past year
predicted better odds of not experiencing activities limitations amongysts with low
HRQOL (p<.001).

Experiencing financial barriers to receiving care decreased odds of better outcomes for

the mental HRQOL<.01) and activities limitationg€.05) variables, but did not affect
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physical HRQOL. Several comorbid conditions were associated with poorer physical HRQOL
and activities limitations: coronary heart disease (physical: p<.01, activities limitations: p<.05),
asthma (physical: p<.001, activities limitations: p<.05), arthritis (physical: p<.0001, activities
limitations: p<.01), and kidney disease (physical: p<.01, activities limitations: p<.05). Having
had a stroke predicted poorer physical (p<.05) and mental (p<.05) HRQOL, but was not
significant for activities limitations. In addition, having COPD was related to low mental
HRQOL (p<.05), but did not significantly affect physical or activities limitations.

Survivors with skin cancer had better odds of reporting high physical HRQOL (p<.05) in
comparison to survivors of other cancers, but were more likely to report low mental HRQOL
(p<.05). Furthermore, among survivors with low physical or mental HRQOL, those with
gastrointestinal cancer were more likely to report worse limitations with usual activities than
survivors of other cancers (p<.05). Having a history of depression lowered odds of positive
outcomes for mental (p<.0001) and activities limitations (p<.001) variables, but did not affect the
physical HRQOL outcome.

1. Separate Group Analyses

In by-group analyses, several variables emerged as significant predictors of each HRQOL
outcome for middle-aged survivors, but not for older adult survivors. For middle-aged survivors,
being female predicted poorer physical HRQOL (p<.05). Being retired (p<.05) and having an
annual checkup (p<.05) within the past year improved odds of high physical HRQOL. On the
other hand, having asthma predicted lower outcomes of physical (p<.001) and activities
limitations (p<.001). Reporting a history of stroke was also associated with experiencing
limitations to usual activities (p<.05). Middle-aged survivors with skin cancer (p<.01) or other,

uncommon cancers (p<.05) were less likely to report positive mental HRQOL compared to
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middle-aged survivors of other cancers. Among miekthed survivors who reported low

physical or mental HRQOLheing a current or formep<.05), having health insurange<(05),

or having a usual source of capx05) increased the likelihood that survivors would experience
limitations to their usual activities.

For older adult survivors, being a racial/ethmimority lowered odds of positive mental
HRQOL (p<.01) and activities limitationg€.05). Being married also improved odds of high
mental HRQOL §j<.01). In addition, being employep<.05) or retired§<.01) instead of
unemployed improved odds of high ni@rHRQOL. Being a current or former smoker also
improved odds of high physical HRQOR<.05). A history of COPDp<.05) and depression
(p<.05) were significantly associated with low physical HRQOL, while a history of stroke
significantly predicted low meéal HRQOL (<.05); and a history of coronary heart disease
(p<.01), arthritis p<.01), and kidney diseasp<.05) increased odds of poorer activities
limitations. Among older adult survivors with low HRQOL, individuals with-ge2r
degree/some college<.001) or a 4year college degree or high@<(001) were more likely to
report experiencing limitations to their usual activities in comparison to individuals with a high

school degree or less.

2.5. DISCUSSION

Findings from this study revealed that azall three HRQOL outcomes, older adult
survivors reported better quality of life than middiged survivors, after controlling for all other
variables. This finding comes as a surprise, given that declines in physical functioning tend to
occur with incrasing age (Fried & Ferruci, 2016; Stenholm et al., 2015). However, it could be
precisely due to this phenomenon that older adultseptirt better HRQOL outcomes. Having

already had greater exposure to health stressors, older adult survivors migid aatdncer
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diagnosis to be lifshattering (Loerzel & Aroian, 2013); and thus could have better perceptions
about their HRQOL than middiaged survivors. Likewise, middeged survivors, who might
not have experienced as many health decrements, coutddezihegatively affected by a
cancer diagnosis. Additionally, a cancer diagnosis could be a greater life interruption for middle
aged survivors, who are typically still working and raising a family. Indeed, Steptoe, Deaton, and
Stone (2015) found that the general populations of highcome, Engliskspeaking countries
(such as the U.S.), psychological wieding and age had ashaped relationship. In other
words, seHevaluations of psychological wddkeing tended to decline in midellge, most likely
due to increased wostelated stress; psychological weking then increased again in older age,
indicating improved life satisfaction despite greater potential threats to health in late life (Steptoe
et al., 2015).

My results regarding the associatiagtween age and HRQOL support previous findings
in which older adult survivorsO HRQOL is significantly better than malgke survivorsO (Avis
et al., 2013; Champion et al., 2014; Deckx et al. 2015; Herkommer et al., 2015). However,
conclusions in the litature regarding this relationship are far from unequivocal. Studies have
also argued that older cancer survivors have poorer HRQOL outcomes compared to their
younger counterparts (Dialla et al., 2015; Hampson et al., 2015). It is likely that these
contradctory findings are due to differences in study design, sample characteristics,
measurement tools, or analytical methods. Future research may be able to clarify how age affects
HRQOL in cancer survivors.

The current study also suggests that being masiggdficantly improves mental
HRQOL. This could be due to social support and caregiving benefits received from spouses

during and after cancer treatment. My findings also revealed a unique trend: while older
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survivors who were married had greater quatitjife gains than unmarried older survivors,
middle-aged survivors who were married did not differ from unmarried, miaigésl survivors

in mental HRQOL. Having a spouse or domestic partner could be more beneficial for older
adults, because their sociatwork tends to narrow as they age. The literature has shown that
older adults tend to engage in fewer, though more intimate relationships in late life; and spouses
become primary (or even sole) sources of social support (Cox, 2015; Wrzus, Hanel, Wagner, &
Neyer, 2013).

This finding regarding marital status is in line with the extant literature, which has
extensively documented the quality of life and survival benefits of being married in cancer
survivor populations (Aizer et al., 2015; El Ibrahimi & Ramio, 2016; Leung, Pachana, &
McLaughlin, 2014; Van der Vliet et al., 2017). In a study of breast cancer patients, Leung et al.
(2014) reported that married participants were more likely to have higher HRQOL scores and
better social support. Likewise, Aizet al. (2015) found that cancer patients who were married
were 20% less likely to die from cancer than those who were not married. These findings
highlight the importance of social support in promoting positive mental HRQOL in cancer
survivors.

Additionally, the current study produced interesting results about the relationship
between race/ethnicity and HRQOL. Racial/ethnic minority status emerged as a significant
predictor of poor mental HRQOL (though not physical HRQOL), but only among older adult
caner survivors. This finding suggests: (1) while racial/ethnic minority survivors in my study
fared as well as NHW survivors physically, they did not do as well mentally; (2) as age
increased, race/ethnicity began to play a greater role in determining HBQ®&L outcomes.

This widening gap between NHW and racial/ethnic minoritiesO mental HRQOL was further
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confirmed in the bygroup analyses that included only individuals with the poorest HRQOL.
Within this group, racial/ethnic minority status was foundutdhier diminish healtnelated
functioning in older survivors, but not in midedged survivors. These observed decrements in
HRQOL for older racial/ethnic minority survivors is representative of a phenomenon referred to
in the gerontological literature &double jeopardyO. ODouble jeopardyO posits that older
racial/ethnic minorities accumulate age and #iatated stressors over their lifetime, resulting in
heightened disadvantages in late life (Dowd & Bengtson, 1978). Several studies have supported
this hypothesis and reported worse health outcomes in old age for racial/ethnic minorities
(Carreon & Noymer, 201XKrok-Schoen, Fisher, Baltic, & Paskett, 20THhprpe et al., 2016).

The present study also found that experiencing financial cost as a tmargeeiving care
was a significant predictor of poor mental HRQOL. However, this variable was not significantly
associated with physical HRQOL, indicating that concerns over ability to afford health care takes
a greater toll on cancer survivorsO menRDBL. It is possible that financial costs do not
hinder health care receipt, but could still be a burden for survivors who must accumulate
immense debt to undergo treatment. My findings echo that of the extant literature, which widely
documents the poorétRQOL of cancer survivors who have faced heeadtlated financial
hardships (Fenn et al., 2014; Kale & Carroll, 2016; Zafar et al., 2015).

In addition, several emorbid conditions were found to be significant predictors of
poorer HRQOL. Of particular regd, stroke was the only eoorbid condition that had a
detrimental effect on both physical and mental HRQOL in the full sample analysis. This finding
IS not surprising, given that stroke has been shown to have debilitating effects on functioning and
quality of life (Crichton, Bray, McKevitt, Rudd, & Wolfe, 2016; Sprigg et al., 2013). In a

longitudinal study of stroke survivors, Crichton et al. (2016) found that 15 years post stroke,
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39.1% of respondents were depressed and 63.2% had some form of phyaluatydi
participants also reported poor mean HRQOL scores.

Both middleaged and older adult survivors reported that their physical HRQOL was
poorer if they also had coronary heart disease, arthritis, or kidney disease. Of interest, the results
from thecomparisons of logit coefficients revealed that arthritis had a greater negative influence
on middleaged survivorsO physical HRQOL than older adult survivorsO. It is possible that for
middle-aged survivors, arthritis had a greater disruption orrelgéed roles, such as being a
parent, which could contribute to poorer HRQOL (Elder, 1994; Elder, 1998). Indeed, studies
have indicated that middieged individuals with arthritis had worse HRQOL outcomes,
particularly if they also had a @oorbid condition, sch as cancer (Geryk, Carpenter, Blalock,
DeVellis, & Jordan, 2015; Havens et al., 2017; Wei, Kawachi, Okereke, & Mukamal, 2016).

It is also of particular note that diabetes was the onignodbidity in the current study
that did not have a significanssociation with HRQOL in any of the main or-gsoup analyses.

This finding is in contrast to those of the extant literature, which generally report a negative
association between diabetes and HRQOL in cancer survivors (Fu et al., 2015; Jarvandi, Perez,
Sdhootman, & Jeffe, 2016; Vissers et al., 2013). It is possible that my contradictory findings are
influenced by differences in sample characteristics and methodology. Further research is
necessary to understand howmorbidity with diabetes influences HRQ@n cancer survivors.

Skin cancer was the only cancer type that produced significant associations with physical
and mental HRQOL in all regressions (with the exception of Oother cancersO igrihepby
analysis for mental HRQOL). Unexpectedly, althobgling skin cancer (versus any other type
of cancer) was found to negatively affect mental HRQOL, it positively affected physical

HRQOL. One possible explanation for this is the inclusion ofmetanoma skin cancer in the
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Oskin cancerO variable. Noelanoma skin cancer is easily treatable with a cure rate of over
95% (Griffin, Ali, & Lear, 2016); and is often not included in cancer incidence and mortality
studies (Ferlay et al. 2015, Torre, Siegel, & Jemal, 2015). Thus, it is possible that individuals
with skin cancer are not as physically impaired as survivors of other cancers. On the other hand,
the visibility of skin cancer treatment could lead to greater distress among skin cancer survivors.
Radiotis, Roberts, Czajkowska, Khanna, & Korner (2014) amuhét, Garland, Czajkowska,
Coroiu, & Khanna (2016) found that skin cancer survivors had increased psychological distress
that was often unrecognized or unaddressed, and frequently worried about appedatette
issues resulting from their treatmentslpossible that the ndife-threatening nature of nen
melanoma skin cancer, which constitutes the majority of skin cancers, masks psychological
distress in these survivors that go untreated (Rogers, Weinstock, Feldman, & Coldiron, 2015).
Among survivorswith the poorest HRQOL, | found that those with gastrointestinal
cancers had the worst activity limitations. Previous studies have reported similar findings,
indicating that survivors of gastrointestinal cancers tend to have severe functional limégatons
suffer late effects of cancer treatment (Bailey et al., 2015; Numico, Longo, Courthod, &
Silvestris, 2015; Quach, Sanoff, Williams, Lyons, & Reeve, 2015). In a study comparing
survivors of several cancers, Pergolotti et al. (2017) found that suraf/gestrointestinal
cancers had the poorest HRQOL scores. This was echoed by Kent et al. (2015), who reported
that survivors with gastrointestinal cancers reported one of the lowest mental and physical
HRQOL scores, as well as limitations in physical antbtional role functioning compared to
survivors of other cancers.
Having completed treatment was found to be a significant predictor of better physical and

mental HRQOL, and this did not vary by age group. This finding is expected, as research
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consistetly has documented the positive relationship between treatment completion and survival
(Hines et al., 2015; Huang, Kung, Chiu, Wang, & Tsai, 2014). Patients who are still in treatment
may also report poorer HRQOL than those who have survived cancerdtergrears,

considering that longer time since diagnosis has been demonstrated to improve HRQOL in
cancer survivors (Vogel et al., 2017; Wang et al., 2016).

In the present study, having a history of depression was found to be a significant
predictor ofpoorer mental and physical HRQOL in older adult survivors. While depression was
also associated with poorer mental HRQOL in migajed survivors, it was not predictive of
middle-aged survivorsO physical HRQOL. The negative influence of depression cadaltler
survivorsO HRQOL is particularly important, because it highlights the increased challenges
cancer survivors with psychological disorders must face when also coping with normative aging
processes. Parpa, Tsilika, Gennimata, and Mystakidou (2015nd#&ated this in their finding
that depression was the most common factor associated with physical disability and mortality in
older adult cancer survivors. Additionally, Prasad et al. (2014) found that prostate cancer patients
over age 65 who had previdydeen diagnosed with depression were less likely to undergo
definitive treatment, resulting in poorer outcomes. Furthermore, Rieke et al. (2016) showed that
among older head and neck cancer patients, those wittapoer depression were 49% more
likely to die from their cancer, while those diagnosed with depression after their cancer were
38% more likely to die from their cancer compared to patients without depression. These
findings support the notion that depression has an increased debilitatingpefteetHRQOL of
older survivors, who are already undergoing agilgted psychosocial changes.

Lastly, the current study also found that preventive health behaviors, such as exercising

and not smoking, were predictors of better HRQOL. These findirgs dine with the extant
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literature, which has consistently supported the positive association of exercising and not
smoking with better HRQOL (Koutoukidis, Knobf, & Lanceley, 2015; Spector et al., 2015).
These reports underscore the importance of promdiealthy behaviors in cancer survivors in
order to enhance HRQOL.
Limitations

The present study is subject to a number of limitations. First, thesgoienal nature of
this study prevents drawing any conclusions about causality or understandingjdtamships
between explanatory variables and HRQOL might vary at different points in time. Secondly,
BRFSS data were collected by telephone survey; and may not be representative of people who
do not own or use a telephone, or those who have sensonynmepts that impede
communication by phone. Third, the data included in this study rely crepelft; therefore,
cancerfrelated and other medical information might not be accurate. Fourth, although BRFSS is a
populationbased dataset, only 7 states caetgal the Cancer Survivorship Module and were
included in this study; thus, the generalizability of this study is limited to cancer survivors from
these areas. Furthermore, BRFSS only surveys individuals who are from the non
institutionalized, civilian poplation; and these results might not be generalizable to cancer
survivors who are in nursing homes, inpatient hospice care, the military, etc.
Implications

Despite these limitations, this study has several important implications. Older adult
survivorswho are unmarried and those from racial/ethnic minority backgrounds should be
targeted in interventions to improve HRQOL in older survivors. To reduce disparities in HRQOL
of cancer survivors, greater effort needs to be made to reach individuals whaftavéyd

adhering to treatment. These patients tend to be from disadvantaged groups, have low
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socioeconomic status, and reside in Hardccess areas that are far from treatment (Bristow et
al., 2015; CostaMuniz et al., 2015; Temkin et al., 2015). Addnally, special attention should

be paid to cancer survivors who have had a stroke, as they could be at greater risk of poor
HRQOL. Furthermore, survivors of gastrointestinal cancers could benefit from interventions to
improve their healtlielated funcning. Older survivors who have a history of depression

should also be targeted in efforts to improve physical and mental HRQOL. Overall, the findings
from this study indicate that several factors influence middked and older adult cancer
survivorsO HRQL. Ongoing research is needed to understand the mechanisms by which age

affects HRQOL of cancer survivors.
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Chapter 3. Predictors of HealthRelated Quality of Life in Older Non-Hispanic White and

Asian American Pacific Islander Cancer Survivors

3.1. INTRODUCTION

Cancer is the leading cause of mortality in Asian American and Pacific Islanders (AAPI)
with 27.2% of all AAPI deaths attributable to cancer (Siegel, Miller, & Jemal, 2016; Torre et al.,
2016). Although cancer incidence and mortality rates are decliniog@gother racial/ethnic
groups in the U.S., cancer rates for AAPIs have increased or remained tHessgniying that
AAPIs are not equally benefitting from advances in the early diagnosis and treatment of cancer
(Huang, Li, Tsai, & Begier, 2013; Jinirfheiro, Xu, & Amei, 2016; Liu, Zhang, Wu, Pike, &
Deapen, 2012; Zeng et al., 2015). Despite these disparities, relatively few studies have focused
on the cancer experience of AAPIs.

For the purposes of this paper, OAsian AmericanO refers to a perserovigias can be
traced back to the Far East, Southeast Asia, or the Indian subcontinent. The term OPacific
IslanderO refers to people with origins in Hawaii, Fiji, or other Pacific Islands. Today, AAPIs
constitute about 7% of the total U.S. populationlf@ & Ortman, 2014). The largest Asian
American subgroups are Chinese (22%), Filipinos (19%), and Asian Indians (18%)
(Ramakrishnan & Ahmad, 2014). The largest Pacific Islander subgroups include Native
Hawaiians (41%), Samoans (13%), and Guamanians ((R&makrishnan & Ahmad, 2014).

AAPIs are one of the fastegtowing groups in the U.S. with an expected 128% increase by
2060 (Colby & Ortman, 2014). Due to increased immigration and an aging of the population,
older adults (age 65 and over) are expedatembhstitute 17.7949.4% of the AAPI population

by 2050 (Ortman, Velkoff, & Hogan, 2014; Pew Research Center, 2013). Because old age is the
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single greatest predictor of cancer risk (Miller et al., 2016), these demographic shifts have
critical implicationsfor cancer survivorship care, which must be prepared to meet the needs of an
aging and diversifying patient population. In spite of these projections and existing cancer
disparities, very little is known about the HRQOL of older AAPI cancer survivors.

HRQOL is a subjective assessment of the impact of a disease on an individualOs quality
of life, particularly in regard to physical and mental functioning (Wilson & Clearly, 1995). In the
context of cancer, HRQOL can be understood as the degree to whiclivarssrable to
function in a subjectively meaningful way, while coping with the impairments that a cancer
diagnosis brings (Zebrack, 2000). The improvements made in cancer mortality over the past
decades have shed light on the importance of HRQOL, mélkangritical outcome in cancer
survivorship care (Halpern & Algenbright, 2017; Mayer, Nasso, & Earp, 2017).

Most HRQOL research with older cancer survivors has been conducted with NHW
samples, despite indications that AAPIs face unique challenges suiingancer (Kagawa
Singer, Dressler, & George, 2016). Recent HRQOL studies have pointed to limited health care
access, linguistic difficulties, and low acculturation as possible contributors to poor HRQOL in
AAPI survivors (Wang et al., 2013b; Wen, Hu, M&ang, & Daly, 2014; Yi, Swartz, & Reyes
Gibby, 2011; Yoon, Chatters, Kao, SaArnault, & Northouse, 2016). Researchers have also
found that AAPIs tended to have difficulty communicating with providers, particularly if they
were foreigaborn (Palmer edl., 2014; Wang et al., 2013a; Wen et al., 2014). Furthermore,
AAPI survivors must also cope with cultural beliefs about cancer on top of managing their
disease (Bedi & Devins, 2016; Lee & Lee, 2016; Polek & Hardie, 2016). For instance, AAPI
immigrant surwors have cited fears of being stigmatized due to cultural beliefs regarding

cancer, such as cancer being contagious or caused by promiscuity (Eaton, Bright, Zeng, &
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Thompson, 2017). Given that older AAPIs are more likely to be immigrants, have low
acculturation, and have greater difficulty overcoming language barriers (Mui & Shibusawa,
2008; Pew Research Center, 2013; Tsoh et al., 2016), a cancer diagnosis could lead to poorer
HRQOL outcomes and elevated unmet needs in this group (Le et al., 2017; Nguyen, 2013).

Attempts to understand the HRQOL of older AAPI survivors are also hampered by the
greater focus on breast and prostate cancer survivors in HRQOL research. This is problematic
because AAPIs have higher incidence and mortality rates of less common cancers, such as liver,
stomach, and nasopharyngeal compared to NHWs (Huang et al., 2013; Jin et al., 2016; Siegel et
al., 2016). Thus, HRQOL studies with AAPIs that neglect less common cancers exclude a
significant proportion of the AAPI cancer survivor population, and impede our understanding of
how cancer influences older AAPIs’ quality of life.

The current investigation attempts to address limitations of previous research by using a
population-based dataset that includes a large sample of AAPIs over age 65 who have been
diagnosed with less common cancers (e.g., nasopharyngeal, liver, stomach, colorectal, and
cervical). The following research questions are examined:

Question 1: Is there a significant difference between the physical and mental HRQOL
outcomes of older NHW and AAPI cancer survivors?

Question 2a: What is the main effect of race/ethnicity in predicting HRQOL, after
controlling for other demographic variables, cancer-related characteristics, and stress and coping
factors?

Question 2b: Are there any interaction effects that race/ethnicity might have with any of

the other independent variables in predicting HRQOL outcomes?
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This study hypothesizes that on a population level, (1) physical and mental HRQOL
outcomes will vary between older NHW and AAPI cancer survivors; and (2) the variables
influencing HRQOL outcomes will be significantly different between the two racial/ethnic
groups.

3.2. CONCEPTUAL FRAMEWORK

To understand how being diagnosed with cancer can influence HRQOL, this study will
utilize Lazarus and Folkman’s (1984) Stress and Coping Theory to identify factors associated
with HRQOL in older NHW and AAPI survivors. The Stress and Coping Theory uses a
transactional framework to explain variations in health outcomes. One of the key constructs of
this model is “appraisal,” which refers to the meaning that a situation or event has for an
individual. Appraisals can be positive (provide some benefit), irrelevant (have no implications),
or stressful (pose some harm) (Lazarus & Folkman, 1984). This theory is particularly relevant for
studying HRQOL in cancer survivors, because a key part of adjusting to having cancer is the
meaning a survivor attributes to the experience (Zebrack, 2000).

Two critical concepts in the Stress and Coping Theory include “stress” and “coping.”
“Stress” is defined as an event that is “appraised by the person as taxing or exceeding his or her
resources and endangering his or her well-being” (Lazarus & Folkman, 1984, p. 19). “Coping” is
defined as thoughts and behaviors that are used to manage a problem or potentially threatening
situation. The situations and events that cancer survivors experience and how they appraise these
events can have a critical impact on their HRQOL.

Lazarus and Folkman (1984) also posit that antecedent factors, which include person and
situational variables, can influence an individual’s appraisal process. Person factors refer to the

characteristics of an individual that could affect their appraisal of a situation or event. In the
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present widy, person factors are conceptualized as demographic factors. The relationship that
demographic factors, such as age, have on HRQOL has been demonstrated in studies where older
survivors appraise their cancer diagnoses as less threatening than yonogeswgevivors (Hart
& Charles, 2013; Thong et al., 2013). Similarly, situational factors refer to characteristics of the
situation that could affect how an individual appraises their current state. For this study,
situational factors are conceptualizedtssclinical characteristics of survivorsO cancers. Clinical
characteristics, such as cancer stage and time since diagnosis, have been shown to have
important relationships with HRQOL outcomes in cancer survivors (DeSantis et al., 2014).

As shown in Figre 3.1, the present paper examines how the HRQOL of older NHW and
AAPI cancer survivors can be predicted by stress and coping factors, as well as antecedent
factors (demographics and cancer characteristics).

Figure 3.1DModel of Stress and Coping Fact®&slated to Older Cancer SurvivorsO HRQOL

Demographic Factors
* Age

*Race

* Gender

+ Education

« Income

* Marital Status

Cancer Characteristics
*Cancer Stage
*Time Since Diagnosis

Stress Factors

*Comorbidities

« Difficulties with Activities of
Daily Living

+ History of Depressive Symptoms

Coping Factors
*Percerved Health Efficacy
*Survey Language
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3.3. METHODS
3.3.1. Sample

The data analyzed in this study are from a linked dataset of two large, popbkdexh
studies: the Surveillance, Epidemiology, and End Results (SEER) and Medicare Health
Outcomes Survey (MHOS). SEER collects data from 18 cancer registries (Appehyix B
catchment areas that represent approximately 28% of the U.S. population (NCI, 2017a). These
registries provide information on patient demographics, cancer diagnoses, cancer treatment, and
mortality. MHOS is nationwide, patien¢ported, longitudinal atly of patients who are enrolled
in Medicare Advantage Organizations (MAO). MHOS follows patrticipants for two years and
gathers information on participantsO demographics, health conditions, functioning, and HRQOL.

Data for the present study are takemfrine most recent SEERHOS release in 2016,
which consists of linked studies completed through December 2013. To date N\BEER
includes 147,849 participants (NCI, 2017b). Among the participants, 8,874 (6.5%) identified as
AAPI and 102,646 (75.1%) as NH{MCI, 2017c). Among surveys that were completed-post
diagnosis, 5,233 (6.6%) were from AAPI and 59,102 (74.9%) were from NHW.

The data analytic sample for this study included only individagés65 and oldein
SEERMHOS who identified adlHW or AAPland had been diagnosed withsopharyngeal,
stomach, colorectal, liver, or cervical cancei® examine the specific role of AAPI or NHW
identity on older adult survivorsO HRQOL, participants who reported more than one race were
removed from the analyses. addition, respondents who had multiple cancers of different sites,
but whose first primary cancer diagnosis was not nasopharyngeal, stomach, colorectal, liver, or
cervical cancer were excluded. Furthermore, participants whose only MHOS survey was the one

conducted prior to their cancer diagnosis were removed. Only the first MHOS survey conducted
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following a cancer diagnosis was kept in the sample. This resulted in a total of n=10,488
available for data analysis.
3.3.2. Measures

Health-Related Quality oLife. The dependent variables in this study, mental and
physical HRQOL (Appendix ), were assessed using the Medical Outcomes Stuttgr86
Short Form (SR6) and its brief form, the 1ifem Veterans RAND (VRL2) (Igbal et al., 2007;
Ware & Sherbourne,9B2). MHOS utilized the SB6 from 19982005, and the VR.2 starting
in 2006. Both scales contain items that correspond to eight physical and mental HRQOL
domains: physical functioning, role limitations due to physical problems, role limitations due to
emotional problems, bodily pain, social functioning, mental health, vitality, and perceptions of
general health (Ware & Sherbourne, 1992). These items are summarized into two scores, a
mental component score (MCS) and physical component score (PCS).-BaaB# VR12
have been widely validated with neancer and cancer populations and utilized with racially
and ethnically diverse groups (Apolone & Mosconi, 1998; Baker, Haffer, & Denniston, 2003;
Brazier et al., 1992; Filazoglu & Griva, 2008; Lam, Tse, @kné& Fong, 2005; Mui &
Shibusawa, 2008; Pinar, 2005; Ware, 2000). To allow for comparisons betw&éna8f VR
12 scores, missing values were imputed using the Modified Regression Estimate (MRE) method
and rescored according to a Boston University bnigglgorithm (Kazis & Rogers, 2016; Kent
et al., 2016; Selim et al., 2009). All scores were computed and provided by theNBEBR
program.

Explanatory VariablesThe Stress and Coping theory (Lazarus & Folkman, 1984) guided
the selection of explanatowariables for this study. Lazarus and Folkman (1984) posit that

antecedent, stress, and coping factors influence individuals®eivgl In this theory,
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antecedent factors are further categorized as either person or situation factors. Similar to other
HRQOL studies conducted with cancer survivors, participant demographics are used to indicate
person factors, and cancer characteristics are used to represent situation factors (Bowman,
Deimling, Smerglia, Sage, & Kahana, 2003; Filazoglu & Griva, 2008). Tsusy the Stress
and Coping Theory, four groups of explanatory factors are produced: Demographics, Cancer
Characteristics, Stress Factors, and Coping Factors (Appef)ix B

Demographic factors for this study included age, race/ethnicity, marital gjahdsr,
income, education, and survey language. The age variable was continuous, and was calculated by
subtracting the date of birth from the date of the interview. Race/ethnicity was coded as NHW
(0) or AAPI (1). NHW included respondents who reporte@®#¢hiteO but not OHispanic.O
Participants were coded as AAPI who responded to any of the race/ethnicity variables as:
OAsian or Pacific Islander,0 OAsian,0 OAsian Indian,0 OChinese,O OFilipino,0 OJapanese,O
OKorean,0 OVietnamese,O OOther Asian,0 ONwaiignk& OGuamanian or Chamorro,O
OSamoan,0 or OOther Pacific Islander.O Marital status was coded as not married (0) or married
(1). Respondents were considered Onot marriedO if they reported being divorced, separated,
widowed, or never married. Gender waported as either male (0) or female (1). Income and
education were reported as continuous variables. The income and education variables were
originally collected as ordinal variables in the SEFIROS dataset. Prior to analyzing these
variables as contuous,tests of deviations from linearity were conducted (Pasta, 2009). The tests
demonstrated that neither variable deviated significantly from linearity, as assessed by Type Il
Analyses (Pasta, 2009).

Cancer characteristics that were evaluated instiidy included time since diagnosis and

cancer stage. Time since diagnosis was measured as a continuous variable in months, and was
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calculated by subtracting the date of patientsO diagnosis (as reported in SEER) from the date of
their MHOS interview. Cancestage was measured as a continuous variable, and was derived
from the American Joint Commission on Cancer (AJCC) staging system.

To examine stress factors, this study included the following: numberrabdaidities,
difficulty with activities of daly living (ADLS), and history of depressive symptoms. Number of
co-morbidities was measured by summing participantsO endorsement of having any of the
following conditions (No=0, Yes=1): hypertension, coronary artery disease, congestive heart
failure, myoardial infarction, other heart conditions, stroke, chronic obstructive pulmonary
disorder, inflammatory bowel disease, arthritis, sciatica, or diabetes. Similarly, having
difficulties with ADLs was captured by summing up the number of ADLs respondentseapo
having difficulty with: bathing, dressing, eating, getting in/out of chairs, walking, or using the
toilet (No difficulty= 0, Some difficulty= 1, Unable to perform= 2). A history of depressive
symptoms was dichotomized as No (0) or Yes (1), accotdipgrticipantsO responses to the
following question: Oln the past year, have you had 2 weeks or more during which you felt sad,
blue or depressed; or when you lost interest or pleasure in things that you usually cared about or
enjoyed?0

To assess the pmtial influence of coping factors, se#ted health appraisal and survey
language were included in the model. Sated health appraisal, or the beliefs and perceptions
individuals have about their own health, has been shown to be important for aimdieigt
HRQOL (Luborsky, 2014). Selfated health appraisal was measured using a continuous
variable in this study. Seffaited health appraisal was originally captured through a Likpet
response to the following question: OIn general, compared tgetiide your age, would you

say that your health isE?0 (Poor= 0, Fair= 1, Good= 2, Very Good= 3, Excellent= 4). The
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treatment of this item as continuous is supported in previous research, which has demonstrated
the appropriateness of measuring Likert-type response variables as continuous, particularly in the
case of large scale datasets (De Winter & Dodou, 2012; Glass, Peckham, Sanders, 1972;
Norman, 2010).

Survey language was included as a coping variable in the model, because it has been
shown to be indicative of AAPI’s acculturation level (Lee, Nguyen, & Tsui, 2011). Lee et al.
(2011) found that survey language was a reliable proxy for acculturation, particularly in
populations with a high proportion of foreign-born adults. The inclusion of acculturation in
HRQOL studies is important, because the literature has consistently reported acculturation level
to be a significant predictor of AAPI’s health perceptions and behaviors (Jang, Park, Chiriboga,
& Kim, 2017; Wong & Lu, 2017; Yoon et al., 2016). For instance, studies have shown that AAPI
cancer survivors with lower acculturation tended to experience greater stress and were more
likely to report poorer HRQOL (Tsai, Morisky, Kagawa-Singer, & Ashing-Giwa, 2011; Wang et
al., 2013b; Yoon et al., 2016). In the current study, survey language was recorded as the
language in which survey participants chose to complete their MHOS interview, Chinese (0) or
English (1). Although the MHOS survey was also offered in Spanish, “Spanish” was not
included as a variable level because none of the participants in the data analytic sample
completed the survey in Spanish.

3.3.2. Procedure

SEER is a program of the National Cancer Institute (NCI) and has been in existence since
1973. Currently, only 18 areas of the U.S. are a part of SEER (Appendix B-1), as cancer
surveillance programs in the U.S. are covered by different programs and organizations (e.g.,

hospitals, state health departments, laboratories). SEER registries collect data on demographics,
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tumor site, tumor morpholgg stage at diagnosis, and treatment. SEER also monitors the
individual for vital status (e.g., deceased or alive).

MHOS is administered by the Centers for Medicare and Medicaid Services (CMS). Each
year since 1998, CMS draws a random sample of Medozareficiaries who participate in
MAOs that have at least 500 enrollees. Participants who are surveyed in the first year are entered
into the same cohort and are followed up two years later. The MHOS survey is administered in
English, Chinese, and Spanisimgjuages. As of 2014, there are 2,402,414 individuals who have
completed at least one or more MHOS survey (NCI, 2017b). Across the first 15 cohorts (up to
year 2014), the average baseline response rate was 60.2% and the averaggp ficidkponse
rate was’5% (CMS, 2017).

SEER and MHOS were first linked in 2004. All MHOS individuals who had completed
at least one survey (regardless of whether the survey was taken before or after a cancer
diagnosis) and had an entry in SEER were included in the SBEBS database. Where
discrepancies occurred between the two, analysts who merged the dataset made corrections for
these errors. Among participants with SEliked data, the MHOS baseline response rate was
63% and followup response rate was 78.8% (NCI, 2017d).
3.3.3. Data Analysis

All data were analyzed using SAS 9.4. Univariate analyses were conducted for all
variables. To assess the magnitude and direction of the relationship between variabtegerero
correlation coefficientsr] were calculated andter-correlations among the variables were
examined Appendix B3). Chisquare tests were used to examine differences in observed and

expected frequencies between NHW and AAPI groups for sociodemographic varidielsts. T
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were performed for continuousnables to assess differences in means between the two
racial/ethnic groups.

Hierarchical regressions were conducted to examine the role of the independent variables
in predicting mental and physical HRQOL of the respondents. In the additive model,
demogaphic factors (age, race/ethnicity, marital status, gender, income, education, survey
language) were entered first, followed by clinical characteristics (time since diagnosis and tumor
stage), then stress variables (number efnoobidities, difficultieswith ADLs, and history of
depressive symptoms), and finally, coping factors (perceived health efficacy). Only observations
with no missing data for the covariates were included in the models. Of note, the income variable
was missing in 21% of the sample.

To test potential interactions with race/ethnicity, demographic factors were combined
with racial/ethnic group to produce interactive terms. A main and interactive effects model was
created for each HRQOL outcome using a forced entry method, and signifteaaction terms
were retained in the final model. If the models produced a significant interactive p&&)(
the data were further analyzed through a separate regression by age group.

Assumptions of normality (KolmogoreSmirnov) and homogengi{Variance Inflation
Factor) were tested and found to be acceptable (Lumley, 2002). Adjfsted Bsed to assess
model fit for all models. A probability level pk.05 was used to determine statistical
significance. This study was approved by the Colanumiversity Institutional Review Board.

3.4. RESULTS
3.4.1. Descriptive Statistics
A total of 10,488 observations were used feda@ta analysis. The majority of

participants were colorectal cancer survivors (82%) (Appendl). Burvivors of cervicalancer
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made up 12% of the sample, followed by stomach (4.2%), liver (1.2%), and nasopharyngeal
(0.5%) cancers. Similar to previous reports, this study also found that nasopharyngeal, stomach,
and liver cancers contributed to a larger proportion of AAPteemthan for NHWSs.

As shown in Table-3, the average age of all respondents was 76.46 years old
(SD=8.26). AAPI survivors comprised 12.8% of the total sample. A little over half of the
respondents were married (53%) and female (55%). The imeame bracket was 4.24
(SD=1.85) and mean education level was 3.25 (SD=1.33). On average, respondents were 109.38
(SD=98.16) months since diagnosis and had a tumor stage of 1.25 (SD=.75). Participants in
general had 2.45 (SD=1.82) number of comorbigliiad rated their difficulty with ADLs as
1.29 (SD=2.16). A total of 2,470 (24.12%) survivors reported a history of depressive symptoms
in the past year. For saifited health appraisal, the mean rating was 3.07(SD=1.08). Almost all

(98%) of the sample cqnleted the survey in the English language (n=9,506).

3.4.2. Bivariate Analyses

T-tests indicated that MCS scores varied significantly between NsB0(60,
SD=11.29)and AAPI survivorsx=49.01, SD=11.35<.0001) However, there was no
significantdifference between the groupsO PCS scores. Bivariate analyses with the other
independent variables also indicated that several sociodemographic factors were significantly
different between the two racial/ethnic groups. In this sample, AAPIs were sigtfiokter
than NHWs (76.93 years vs. 76.39 years). In addition, a significantly greater proportion of
AAPIs reported being married (58.1% vs. 52.6%) and male (47.8% vs. 44.5%). In terms of
education level, NHWs reported a significantly higher level of atioic on average (3.3,
SD=1.30) than AAPIs (2.92, SD=1.49). No significant differences in income or cancer

characteristics were observed between the two groups.
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In terms of stress factors, NHWSs on average reported a significantly higher number of
comorbidties than AAPIs2.48 vs. 2.21), and had a higher proportion of survivors who had
experienced depressive symptoms in the past year (24.5% vs. 21.75%). No significant
differences were seen between the two group in regards to difficulty performing ADLSs.

Both of the coping factors varied significantly by racial/ethnic group. On average, NHWs
reported higher selfated health appraisal (3.11 vs. 2.83) and were more likely to have

completed the survey in the English language than AAPIs (99.98% vs. 87.30%).
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Table 31. Characteristics of the Study Sample

Non-Hispanic White
Survivors (n=9,141)

Asian American and
Pacific Islander
Survivors (n=1,347)

Total (n=10,488)

Freqency % Frequenc§ % Frequency %
Variables
Sociodemographics
AAPI 1,347 12.8%
Age, in yearsX + SD) 76.39 = 8.31 76.93 + 7.96 76.46 + 826 *
Married 4,796 52.60 783 58.10 5,579 53.00 ***=
Female 5,073 55.50 703 52.20 5,776 55.00 *
Income g + SD) 4.25 + 1.83 424 + 198 424 + 1.85
Education ¢ + SD) 3.30 + 1.30 292 + 149 3.25 + 1.33  www
Cancer Characteristics
Months sinceDiagnosis X + SD) 109.61 + 98.48 107.84 + 96.02 109.38 + 98.16
Tumor Stagex + SD) 1.24 + 0.76 128 + 0.72 125 + 0.75
Stress Factors
Co-morbidities & + SD) 248 + 1.83 221 + 171 245 + 1.82  **
Difficulty with ADLs (x + SD) 128 + 211 1.36 + 2.53 129 + 2.16
History of Depressive Symptoms 2,186 24.50 284 21.75 2,470 2412 *
Coping Factors
Selfrated health appraisat £ SD) 3.11 + 1.08 283 = 1.01 3.07 = 1.08 ¥
English Language Survey 8,390 99.98 1,116 87.30 9,506 98.00  xrx*
Outcome Variables
Mental HRQOL Scorex(+ SD) 50.60 + 11.29 49.01 + 11.35 50.39 + 11.31
Physical HRQOL Scorexft SD) 37.75 + 12.33 38.13 + 11.31 37.80 + 12.20

*p<.05, **p<.01, ***p<.001, *** p<.0001

#Unless otherwise noted
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3.4.3. Multiple Linear Regressions

Mental HRQOL

To examine the relative contributions of variables in the streseagidg model that are
proposed to influence mental HRQOL, hierarchical regression analyses were conducted.
Variables were entered into sets according ¢oStriess and Coping framework€sAppendixB-
5). The adjusted fof each model indicated that entrfyeach set of variables improved the
model. Furthermore, the analyses showed that as stress and coping variables were entered into
the modelthedemographiwariables of age and education were no losggrificant predictors
of mental HRQOL. The regrasss also indicated thatumber ofcomorbidities had a significant
association with HRQOIp<.01) until the final model, whereby coping factors were entered and
number of comorbidities was no longer significant. Consistent predictors of mental HRQOL
acrossall hierarchical regressions were race/ethnigty.@01) and incomep&.0001).

As shown in Table-®, compared to NHWs, AAPIOs mé&QOL scores on average
werel.2 points worse, after controlling for all other variablgs@01). The final regression
model also indicated that for every level increase in income, on average, participantsO MCS
scoresincreased by .485 pointp<.0001), after controlling for all other variables. Cancer stage
wasalso shown to prediechental HRQOL. with every cancer stage increase, on average,
contributing .337 points to survivorsO MCS sgafter controlling for all other variables.

For stress factors, only difficulty with ADLs and having had depressive symptoms were
found to be significant prectors of mental HRQOL. On average, every daeel of
endorsement of having difficulty Wi ADLs, was associated with3a848 decrease in
participantsO MCS scei@<.0001), after accounting for all other variables. Furthermore,

compared to survivors whdid not report having depressive symptoms in the past year, survivors
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who did report depresve symptoms on average hatl2za29 point decrease in their MCS scores
(p<.0001), after controlling for all other variables.

Both of thecoping factors were sigicant predictors of mental HRQOL in the main
effects model. For every 1 level increase in-s&léd health appraisal, participants on average
had a 2.263 point increase in MCS scopes(001), after holding all other variables constant.
Additionally, canpared to survivors who completed the survey in Chinese, participants who used
the English language version on average scored 3.074 points higher on the<MI1§ @fter
accounting for all other variables.

Table 32. Results of Multiple Linear Regressiof Mental HRQOL

Variables ! SE t
Demographics
AAPI -1.204 0.327  -3.68 #x*
Age 0.015 0.014 1.13
Female 0.438 0.237 1.85
Married -0.232 0.245 -0.95
Education 0.162 0.088 1.84
Income 0.485 0.068 7.16 #¥xx
CancerCharacteristics
Months Since Diagnosi: -0.001 0.001 -0.93
Cancer Stage 0.337 0.155 2.18 =
Stress Factors
Comorbidities 0.109 0.065 1.69
Difficulty with ADLs -0.848 0.061 -13.95 ##*x
Depressive Symptom -12.290 0.274  -44.77 »x+x
Coping Factors
Self-rated health appraise 2.263 0.125  18.13 ##**
English Survey Languag 3.074 1.044 2.94 **
Intercept 40.198 1.539  26.12 ##*x
Adj. R? 0.455
F-test 394.81 ****

*p<.05, ** p<.01, ***p<.001, **** p<.0001

The adjustedr?in the main effects model indicated that the model explained 45% of the

variation in mental HRQOL scores. Thedst also indicatkthe model hagood fit (p<.0001)
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Following the main effects model, all interactions with race/ethnicitgwested. No
demographic or canceelated variables were found to have an interactive effect with
race/ethnicity. With the exception of survey language, all the stress and coping variables
emerged as having significant interactions with race/ethniditg.sIgnificant interactions were
then entered into the main regression analysis. In the resulting main and interaction effects model
(Appendix B6), the interactiorterms remained significant, indicating that an interaction existed
between race/ethnicity and comorbidities-0.460,p<.05), difficulty with ADLs ( : -0.369,
p<.05), depressive symptonis .069,p<.05), and selfated health appraisdl:(0.977,p<.05).

To further explore racial/ethnic differences, parallel regression analysis was conducted to
identify the different predictors of HRQOL for NHW and AAPI survivfrable 33). Among
both groups, income, difficulty with ADLs, having experienced depressimptoms, and self
rated health appraisal were significant predictors of mental HRQOL. While cancer stage was not
a significant predictor of mental HRQOL for older AAPI survivatrsyas significantly related to
mental HRQOL for older NHW survivol$: 0.397,p<.05). Similarly, number of comorbidities
was not significantly associated with mental HRQOL for AAPI survivors, but was a significant
predictor for NHW survivorg! : 0.158,p<.05). Furthermore, while survey language did not
influence older NHW swivorsO mental HRQOL, it was a significant predictor fdercAAPI
survivors. Qder AAPI survivors who completed the survey in English scored on average 2.984
points higher than older AAPIs who took the survey in Chirgfsey, accounting for the effeot

all other variablegp<.01).
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Table 3-3. Multiple Linear Regression of Mental HRQOL by Race/Ethnicity

NHW AAPI
Variables ! SE t ! SE t
Demographics
Age 0.020 0.014 1.37 -0.006 0.039 -0.16
Female 0.422 0.255 1.65 0.734 0.633 1.16
Married -0.304 0.264 -1.15 0.176 0.662 0.27
Education 0.155  0.097 1.60 0.101 0.211 0.48
Income 0.513  0.075 6.84  rEEE 0.375 0.160 235 *
Cancer Characteristics
Months Since Diagnosis -0.001  0.001 -0.71 0.000 0.003 -0.13
Cancer Stage 0.397 0.166 239 * -0.109 0.422 -0.26
Stress Factors
Comorbidities 0.158  0.069 227 * -0.304 0.180 -1.69
Difficulty with ADLs -0.780 0.067 -11.66 **** -1.130 0.145 S7.78  kHEE
Depressive Symptoms ~ -12.552  0.293  -42.80 **** -10.546 0.775 -13.61  wHE
Coping Factors
Self-rated health 2.166 0.134  16.15 **** 3.186 0.345 9.24  xxxx
appraisal
English Survey Language -5.450 5924  -0.92 2.984 1.100 271 **
Intercept 48.398  6.063 7.98  kxEx 39.793 3.538 11.25 *x**
Adj. R? 0.453 0.484

*p<.05, ** p<.01, ***p<.001, **** p<.0001

Physical HRQOL

To examine the relationship between stress and coping factors and physical HRQOL,
hierarchical regression analyses were performed. Variables were entered into sets according to
the Stress and Coping framework (see Appendix B-7). The adjusted R* of each model indicated
that entry of each set of variables increased the explanatory power of the model. Of note, in the
final model, the cancer-related variables were no longer found to be significant. Gender and
income remained significant across all models.

The results of the multiple linear regression (Table 3-4) indicated that several
demographic factors were significantly associated with physical HRQOL. In comparison to
NHWs, AAPI’s physical HRQOL scores on average were 1.85 points higher after controlling for

all other variables (p<.0001). For every year increase in age, participants on average reported a
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0.116 point reduction in their PCS scorps.0001), after holdig all other variables constant.
PCS scores oflder female survivorgvere,on averagel.358 lowerthan those oblder male
survivors in the samplafter accounting for the effect of the other variables. Additionally, for
every level increase in income rgivors reported a .212 point increase in MCS scores, after
controlling for all other variables.

Table 34. Results of Multiple Linear Regression of Physical HRQOL

Variables ! SE t
Demographics
AAPI 1.853 0.320 5.78 ***x
Age -0.116 0.013 -8.73  xxx
Female -1.358 0.232 -5.86 **x
Married -0.084 0.240 -0.35
Education -0.030 0.086 -0.35
Income 0.212 0.066 3.2 **

Cancer
Characteristics
Months Since 0.001 o0.001 0.6
Diagnosis
Cancer Stage 0.043 0.151 0.28
Stress Factors
Comorbidities -1.071 0.063 -16.88 *x**
Difficulty with ADLs -1.573 0.059 -26.56 ****
Depressive Symptom 0.759 0.268 2.83 **
Coping Factors
Self-rated health 5,505 0.122 45,1 *xxx

appraisal
English Survey -1.524 1.023 -1.49
Language
Intercept 35.137 1.508 23.3  wwxx
Adj. R? 0.543
F-test 364.68 ****

*p<.05, ** p<.01, ***p<.001, **** p<.0001

The regression analysis also suggested that there was no significant relationship between
cancer characteristics and physid&®QOL in this sample, after controlling for all other
variables in the model. All the stress factors in the model were significantly related to physical

HRQOL scores. For every additional comorbidity, participants had & te@iction of points in
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their RCS scores, after holding all other variables consan0001). Similarly, for every added
degree of difficulty with ADLs, participantsperted having a 1.573 loss ii€B points, after
controlling for all other variable€.0001). Individuals who repatl experiencing depressive
symptoms in the past year on average had a 0.759 increase in points of their PCS scores
compared to survivors who did not report experiencing depressive symptoms in the past year,
after controlling for all other variablep<.01).

In regard to coping factors, for every 1 level increase inragdfd health appraisal,
survivors reported an increase of 5.5 points in their PCS s@sr€901). Language of survey
was not found to have a significant association with physical HRQB% adjusted®?in the
main effects model indicated that the model explained 54% of the variation in physical HRQOL
scores. The fest also indicated there was good mod€pkt 0001)

To examine potential interactions with race/ethnicity inrélationship between stress
and coping factors and HRQOL, all permutations of interaction terms between model variables
and race/ethnicity were tested. Two interaction terms emerged as statistically significant
predictors of physical HRQOL: race/ethnidity age {: -.080,p<.01) and race/ethnicity by
difficulty with ADLs (!: 0.695,p<.0001).For the full main and interaction effects model, see
Appendix B8.

To further explore racial/ethnic differences, parallel regression analysis was performed.
The resilis for each racial/ethnic group are shown in Tabte Among both groups, increased
age, being female, having greateimber ofcomorbidities, and having greater difficulty with
ADLs were found to significantly worsen PCS scores, after holding all e#inigbles constant.
For loth groupshigher selrated health appraisal was significantly associated with better PCS

scores, after controlling for all other variables. The parallel regressions revealed that while one
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level increase in income was signifitigrassociated with .223 increase in PCS points for NHW
(p<.0001), income did not have a significant impact on older AAPIOs physical HRQOL, after
accounting for all ther variables. Additionally, amongHWs who had experienced depressive
symptoms in the & year, there was a 0.813 increase in their PCS scores compared to NHWs
who had not experienced depressive symptortise past yeaiafter controlling for all other
variables §p<.01). However, this significant difference was not observed in the oldel AAP
survivor sample.

Table 35. Multiple Linear Regression of Physical HRQOL by Race/Ethnicity

NHW AAPI
Variables ! SE t ! SE t
Demographics
Age -0.106 0.014 S7.41 e -0.195 0.037 -5.33  #wkx
Female -1.280 0.252 -5.08  #wwx -2.018 0.587 -3.44
Married -0.200 0.261 -0.77 0.366 0.614 0.6
Education 0.024 0.096 0.25 -0.325 0.196 -1.66
Income 0.223 0.074 3.02 0.188 0.148 1.27
Cancer
Characteristics
Months Since 0.001  0.001 0.68 -0.001 0.003 -0.31
Diagnosis
Cancer Stage 0.009 0.164 0.05 0.284 0.392 0.72
Stress Factors
Comorbidities  -1.098  0.069 -16.02 #** -0.840 0.167 -5.02 ##xx
Difficulty with ~ -1.687  0.066 -25.71 **** -1.056 0.135 -7.83 ****
ADLs
Depressive 0.813  0.289 2.81 ** 0.468 0.719 0.65
Symptoms
Coping Factors
Selfrated health 5.464  0.132  41.33 **** 5.368 0.320 16.75 ****
appraisal
English Survey -3.965  5.855 -0.68 -0.500 1.022 -0.49
Language
Intercept 36.946 5.992 6.17 wxxx 42.307 3.285 12.88 xxxx
Adj. R? 0.552 0.482

*p<.05, ** p<.01, **p<.001, **** p<.0001
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3.5. DISCUSSION

Findings from the present study support the hypothesis that HRQOL outcomes vary by
race/ethnicity. Specifically, in comparison to NHWSs, AAPIs performed significantly worse on
mental HRQOL outcomes, but significantly better on physical HRQOL outcomedinichigg
indicates that race/ethnicity differentially affect physical and mental health outcomes.

Thefinding of better HRQOL in AAPIs is somewhat surprising, given that the literature
has widely cited the poorer mental and physical health of older AMRAtspften face cultural,
linguistic, and socigeconomic barriers to accessing care and managing liBali& Xu, 2016;
Min, Rhee, Lee, Rhee, & Tran, 2QIMMui & Shibusawa, 2008; Sonki& Ngo-Metger, 2014;
Yoo, Mussleman, Lee, & Yeklelichar, 2015). A potatial explanation for this phenomenon is
the gerontological concept of resiliency in aging. Mui & Shibusawa (2008) have indicated that
older AAPIs, whose cohorts are accustomed to enduring trauma and hardship, genedlly do
refrain from carrying out theusual activities, even when they are faced with serious physical
limitations. Furthermore, given thttis studyis restricted to cancer survivors, another possible
explanation for this observation is a minority Osurvival biasO (Kucirka et al., 26P13. #e
generally diagnosed at a later disease stage than NHWs and are known to have higher mortality
from the cancers that are being studied in the current paper (Huang et al., 2013; Jin et al., 2016;
Siegel et al., 2016). Thus, older AAPIs who survitteese cancers and are able to participate in
the MHOS surveys could be an elite set of survivors.

Acrossthe entire sample, increasing age had a small, but significant, negative influence
on physical HRQOL. Since the study sample was composed of all older adults and physical
functioning in late life tends to decline with rising age (Fried & Ferruci, 20B81ih8tm et al.,

2015), this was an expected finding. It underscores the need to focus greater research on the
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older adult population, whose cancer survivorship needs will also include addressing decrements
in physical quality of life.

In both of the merl and physical main effects models, income feasd to be
positively andsignificantly associated with HRQOL. This finding was not surprising, as income
has long been known tze an influential predictor dfealth outcomegEgen, Beatty, Blackley,
Brown, & Wykoff, 2017). Previous tudies with cancer survivors have reiterated this point
cancer survivors/ho experiencetlnancial burderwerealsomore likely to reportower
HRQOL and poorer survival (Kale & Carroll, 2016; Singh & Jemal, 2007)s,the ned to
develop policies and care plans that reduce the impact of socioeconomic dispatitie@Oh
is crucial

In regard to stress factors, only Odifficulty with ADLsO was predictive of physical and
mental HRQOL in this sample across all models. Partitgg difficulty with ADLs could reflect
their limited ability to perform dayo-day functions that are needed to maintain their quality of
life. Studies have shown that increased difficulty completing ADLs in late life could be
exacerbated by having to nege cancer, which can lead to poorer health outcomes (Bailey et
a., 2015; Numico, Longo, Courthod, & Silverstriz015).

OSelfrated health appraisalO was significantly and positively associated with increased
mental and physical HRQOL across all modsignifying that its influence on HRQOL has less
variation. One explanation for this observation is that individuals who appraise their health as
being better than their pe@are simply functioning at a higher level physically than their peers.
Anotherexplanation, supported by the stress and coping literasutteat merly havingpositive
thoughts about one®ealth and life roles improveRQOL (Folkman, Lazarus, Dunkel

Schetter, DeLongis, & Gruei986§.
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In the bygroup analyses, survey language emerged as a notable contributor to mental
HRQOL in older AAPIs. Specifically, older AAPI survivors who completed theifveyin
English had significantly increasestores in comparison to older AAPI survivors vdomnpleted
their survey in Chines&iven that utilizing the Chinese survey could be indicative of lower
acculturation or being foreigborn, it is possible that this finding refletarriers unique to
AAPIs who are less acculturated or are foredagm (Lee et al. 2011) Research has indicated
that lbweracculturatiorand/or being foreigiborn could contribute to low health literacy, delays
in seeking health care and adoptingmedicine and poorer health outcomesAAPIs Du &
Xu, 2016;Jang et al.,@1L7;Min et al., 2014)Yoon et al., 2016 Thus, paying attention to AAPIs
who are foreign born or less acculturated is critical for eliminating racial/ethnic disparities in
health.
Limitations

The present study is subject to a number of limitationst, fims crosssectionanature of
theanalysegrecludedrawing any conclusions about causality or understanding how
relationships between the explanatory variables and HRQOL might vary at different points in
time. Secondlymany of the study variables redl on selreport and might not be accurate.
FurthermoreMHOS was carried out only in Medicare Advantage Organizations (MAO),
thereby excludingnformation about older adults not in MAGSimilarly, the study is limited to
SEER catchment areas, whigkclude regions with large AAPI populations, such as New York
City, Chicago, and Texas. Thus, the generalizability of this study is limited and may not be
representative of AAPIs outside of the SEER aogadder adults not in MAQs

Another limitation éd the SEERMHOS data is the limited data on psychosocial variables,

which hindered analyses of how stress and coping processes might help explain HRQOL. The
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dataset also did not have sufficieisaggregat data for AAPI subgroups, whigrevented any
investigation intdhow HRQOL outcomes and predictors might vary across AAPI subgroups.
Similarly, | was unable to identify immigrants in the sample, because the Ocountry of birthO
variable existent in the original dataset was missing in over half of thevabeas.Although |
measured acculturation by proxy using survey language, the sole survey language available in
the analytic sample was Chinese. Given the heterogeneity of the AAPI population, this limited
my ability to understand hoacculturatiormightinfluence HRQOL. Lastly, | was unable to

control fortype oftreatment received, because of the inconsistenagsionof reports for this
variable across cancer types.

Despite these limitations, this study has several important implicalidas/entians to
improve HRQOLis neededor the older adult cancer survivor populatiand culturallyspecific
interventions are warranted for older AARBreater effort needs to be made to reach individuals
who have difficulty communicating in English and thosmf low socioeconomic groups.

Cancer education and outreach programs should extend to cancer survivors of less common
cancers in order to eliminate cancer dispari##eklitionally, special attention should be paid to
older cancer survivors who have multiple morbidities and those with a history of depressive
symptomsFurthermorea priority should be placed on increasing older adult survigaisO
functioning in ordeto optimizeHRQOL. Greateresearch is needed to understand the

intersectim of aging, culture, and cancer
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Chapter 4.  Social Engagement and Subjective WeBeing in Older Adults Newly

Diagnosed with Cancer

4.1 INTRODUCTION

Advances in cancer treatment coupled with a rapid aging of the population have
contributed to an unprecedented growth in the numbeldef adult cancer survivordn
estimated 15.5 million people in the U.S. today are living with cancer, of whom 62% are 65
years or older (American Canceociety, 2017; Bluethmann, Mariotto, & Rowlar&Zf16). An
additional 1.68 million new cancer cases axpected to be diagnosed in 2017 alone, with 69%
of these cases expected to sunfive years or more beyond diagnosis (American Cancer
Society, 2017; 2016)Alongside this greater survival from cancerere is garallel growth in
the older adult ppulation The number of older adults is expected to double from 40.3 million in
2010 to 8.7 million in 2050 (West, Cole, Goodkind, & H2014). Combinedhesetwo trends
signal a tremendous boom in the older adult cancer survivor populBaoty, KentMariotto,

Alfano, & Rowland, 2011)

While these reports reflect remarkable achievements in careément angurvival,
VWXGLHYV VXJIJHVW WKDW FDQFHU SDWLHQWVY TXDOLW\ RI OL
Cancer and its treatment can precipitate a range of physical and psychological health issues.
Chronic pain, fatigue, and decrements in physical functioning are common problems egdured b
cancer patients (Carter, Stabile, Gunn, & Son@@4a3; Duijts et a].2013). Furthermorenany
cancer survivorgxperiencemmense psychological distress. Studies have indicated that cancer
patients are often consumed with intense anxiety about their condition and its effect on loved

ones, and frequently develop depressifiartheir cancer diagnosis (Cimgion et al., 2014;
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Gotze, Brahler, Gansera, Polze, & Kohler, 2014; Medina, Kennedy, Luft, Luntibeeg
Galusha2014).

For the cancer survivor who is in old age, these threats to health are further amplified by
declires inagerelated physicalunctioning. Due to normal biological processes, older adults
experience drops in physical functioning, such as decreased metabolic activity and reduced
sensory and motor abilities (Holmes, 2016). The impact ofelgéed lossesn older adult
FDQFHU VXUYLYRUVY IXQFWLRQLQJ FDQ EH VHHQ WKURXJK W
increased mukimorbidity and greater difficulties performing their usual activities following
cancer diagnoses and treatmd#l(izzi, Mustian,& Palesh 2008;Esbensen, Osterlind, Roer, &
Hallberg, 2004Holmes et al., 2014; Veilleux et al., 2010).

7KH LPSDFW WKDW FDQFHU KD alsdreQteRdS @einedt@ X OWV ] I XQF
health Older adult cancer patients have reported high levels)xaéty and depression, with
some studies indicating increased anxiety about impending death or having to be institutionalized
for the remainder of their life (Ats et al. 2015, Nikbashsh, Moudi, Abbasian, & Khafri, 2014;
Parpa, Tsilika, Gennimata, & Migkidou 2015 Robb et al., 2007 Research has also shown
that for older adults with limited social suppatsuch as those in late late life who have lost their
spouses and peetsancer creates a tremendous burden and contributes to heightened &elings
isolationand depression (Drageset, Eide, Dysvik, Fumes, & HR2@fE. Moreover, suicide
and suicidaldeation following a cancer diagnosiseserious problemin the elderly cancer
patientpopulation (Parpa et al., 2015; Wilson et al., 2014).

Thus, it is critical tomaximizethe quality of life of older adult cancer survivors. Quality
of life can be understood through the subjective evaluations people make regarding their own

well-being Subjective welbeingis comprised of cognitive and affivH DVVHVVPHQWYV RI R(
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current stateparticularly in comparison to theieeds anéxpectations (Calman, 1984; Diener,
1984) Higher evaluations of subjective wddeingare ofterreflective ofbetter coping and
adjustmentgreater satisfaction witbocialconnectionsand a stronger sense of life fulfillment
(Lin & BauerWu, 2003).In older aduls and cancer patiesithigher subjective webeing has
been significantly associated wigneater survivalincreasedongevity, and fewer functiai
limitations (Diener & Chan, 201 5tanton, Rowland, & Ganz, 2015 hus, improvingcancer
S D W Lstibfe e feltbeingis one of the most important goals of cancer clagi{ute of
Medicine, 2008Smith et al., 2012; Silver et al., 2015

Predictors anduicomes of subjective welleingvary acrosgroups. For instase,
Reker, Peacock, & Won@987) haslemonstrated thatdults in different developmental life
stages have different wedkeing outcomes and find different aspects of life more influential in
assessing webeing. For instanc&yff (1989) repored that while older adults found accepting
changeo be an importat contributor to increaseadell-being, middleaged adults focused more
on seltconfidence as an indicator of positive wiedling.Similarly, studies have shown that
subjective welbeing varies across gender, cultyeald incomegroups(Reker et al., 198
Diener & Suh, 2000)-or example, researchers found tlwatAmericans, the strongest predictor
of well-being was independence or personal control; however, for Japanese, interdependence or
relational harmony was the greatest predictor of-eihg (Ktayama, Karasawa, Curhan, Ryff,
& Markus, 2010). These cultural differences existed even within seemingly similar locales.
Residents in Boston reported that adhering to established social norms heavily influenced their
subjective weHbeing, while individals living in San Francisco did not find social norms to be

an important predictor of webeing(Plaut, Markus, Treadway, & Fu, 2012he differences in
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subjective weHbeing across groups points to the importance of understanding how various
factors cannfluence subjective welbeing.

An importantfactor that has emerged in the literature for understanding and improving
subjective welbeing issocial engagement. Social engagement refers to the degree to which an
individual participates in community or society, and caoerationalized by frequency or level
of participationin specific social activities (Morrowdowell & Hinterlong, 2001)The
productive aging literaturéocumentshe significant benefits of social engagement on health
outcomes in late life (Kim & Ferraro, 2014ee et al., 2019lorrow-Howell & Wang, 2014;

Mui et al., 2013; Mui, 2014Pridhovaet al., 201%. For instance, finaigs from Kim & Ferraro

(2014) suggested that greater social engagement contributed to lower bodily inflammation and

better physical health outcomes in older adults. In addition, social engagement has been found to

be associated with higher life satisfaotiand greater social intedi@n in later life (Baker,

Cahalin, Gerst & Butr2005). Moreover, Zhang & Zhang (2015) found that social engagement
positively affectedsubjective welbeing HYHQ DIWHU FRQWUROOLQJ IRU ROGH
and socieeconomic statuses.

While the benefits of social engagement are widely supported in the productive aging
literature (Cherry et al., 2013; Morreowell & Hinterlong, 2001; Mui et al., 2013), the role of
social engagement in influencing health outcomesarfahe of cancer is heavily understudied.
Addressing this gap in the literature is critical for developing effective strategies to combat
decrements in quality of life for oldadult cancer patientsh& current work aims to address
this knowledge gajpy examining the relationship between social engagement and subjective
well-beingamong older adultsecently diagnosefld1 year)with their first cancer. @ test how

group differences might affect subjective wadling, his studyalso examinetiow social
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engagement and subjective wbkingvary bygender. Specifically, this work proposes the
following research questions:

Question 1What is the main effect of social engagement and gender in predicting
HRQOL in older adults who are newly diagnosed with cancer?

Question 2: Are there any interaction effects that gender might have with other
demographic variables in the relationshipazstn social engagement and HRQOL in older

cancer patients?

4.2 CONCEPTUAL FRAMEWORK

Theconceptual framework for this study is tBgess and Coping model (Lazarus &
Folkman, 1984). This model uses a transactional framework to explain variations in health
outcomes, and theorizes that the interplay between stress factors and coping strategies have a bi
GLUHFWLRQDO LQIOXHQFH RQ LQGLWFREFLDO®V K HIKO WK DG WEINAV
GHILQHG DV D UHODWLRQVKLS WKDW LV 3DSSUDLVHG E\ WKH
resources and endangering hisor hervieHLQJ” /D]DUXV )JRONPDQ S
defined as a process of thoughts anb&haviorsundertaken to manage a demanding situation
(Lazarus & Folkman, 1984). This theory also proposes that antecedent factors, such as
characteristics of the individual, have an important influence on the relationship between stress
and coping factors arftealth and welbeing outcomes.

As shown in Figure 4.Xtress factors the present studgre identified as comorbidities
andsymptoms ofinxielyy and depression. Theging factoris conceptualized as social
engagement. Antecedent factors are represented through gender, age, race, marital status, and

education level.
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Figure 41. Conceptual Famework ofthe Relationship betweestress and Coping Facsoand

Subjective WelBeingin Older Adults Newly Diagnosed with Cancer

Coping
Factors
Social Antecedent
Stressactors Engagement Factors
£ omorbidities Sender
Anxiety & Rge
Depressive Race
Symptoms Marital Status
Fducation

Subjective

Well-Being

4.3 METHODS
4.3.1. Sampland Procedure

This study is a secondary data analysis of the National Health and Aging Trends Study
(NHATS). Started in 201INHATS is a populatiotbased, longitudinal study dedicare
beneficiaries age 65 and old®&ational Institute on Aging, 2017All participants are followed
throughout the lifetime of the survey, which is still ongoing. Informadiboutactivities of daily
living, living arrangements, economic status and Wwelhg, aspects of early life, and quality of
life is collected annually

NHATS is conducted by the John Hopkins Bloomberg School of Public Health and
sponsored by the National Iitstes on Aging. NHATS used a stratified thhgage sample
design. In the first stage, ninefiye primary sampling units were selected from counties or

group of counties. Next, 655 secondary sampling units were identified through zip codes.
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Finally, thesample was stratified by age; individuals were selected frorry&ae age groups
between the ages of 65 and 90, and from persons age 90 and older. Persons at older age groups
and those who identified as African American were oversampled. All surveysoretacted
using inperson interviews. The response rate for the initial wave was 71%, resulting in 8,245
completed cases. Of these, 86% participated in the second wave, resulting in 7,705 observations.
The FXUUHQW VW X G\ {partichah O tHe@deand BHAVS waveshich
wascollected in 2012. Only NHATS participants who reported a reavcer diagnosisince
their last NHATS interview (within ongeal) were included in this study. Respondents were
excluded if they had any prior cancer diagapesulting in an analytic sample size of n=355.
4.32. Measures
Subjective WelBeing The autcome variable in this studyllsjectivewell-being was
measuredising methods adopted from Kim, Lehning, & Sa¢2016). A single welbeing score
was developed by summing scores from elevenhaiig questions, which are detailed in
Appendix G1. Each question utilized a Liketype scale ranging from one to fiverior to
analyzing the dataegative questions wereversecoded so that higher scores indicatedeno
positive affect. The appropriateness of usirsingle weltbeing score for analyzing NHATS
data is supported gim et al. (2016), who conducted a confirmatory factor anslgad tested
the construcvalidity of the singlefactor construct.
Independent Variable&ollowing the Stress and Coping framework (Figure 4.1),
independent variables were classified as antecedent, stress, or copingAqgierglix G2).
Antecedent factorsicluded survivor's gender, age, race, marital status, and education. Gender
was dichotomized as male (0) or female (1). Age was measured using participant's age group, as

follows: "young old" (ages 634 = 0), "middle old" (ages 784 =1), and "old old{ages 85 and
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up =2). Race was categorized as either-N@panic White (0) or racial/ethnic minority (1).
Education level was operationalized as a continuous variab&e.to analyzinghis variableas
continuoustests of deviations from line&y wereconducted, whicllemonstrated thdlhe
education levebariable did not deviate significantly from linearity, as assessed by Type lIlI
Analyses (Pasta, 2009).

Stress factorsvere conceptualized as-ooorbidities andanxiety/depressive symptoms
The ®-morbiditiesvariable wasneasuredy summingthe numberof following health
conditionsparticipants reported they hadperiencedNo=0, Yes=1) heart attack, heart
disease, high blood pressure, arthritis, osteoporosis, diabetes, lung disease, stroke,
dHPHQWLD $Ohk ahkietiddefirgssive symptoms variable assessed using the PHIQ
measurement (Kroenke, Spitzer, Williams, & LSW2009).

To examinecoping factos, this study utilizedocial engagement. Social engagement was
operationalized athe sum of No (0) or Yes JXesponses tbaving participateth the following
activitieswithin the last month(1) Visiting family and friends{2) Attending religious services;
(3) Participating in clubs, classes, or other organized ieswesideseligious services; @4
Going out for enjoyment, such as to dinner, a movie, to gamble, or hear music or seaadplay
(5) Volunteering.

4.3.3 Data Analysis

All data were analyzed using SAS 9.4. Univariate analyses were conducted for all
variables. Tassess the magnitude and direction of the relationship between variablesdeero
correlation coefficientsr{ were calculated and inteprrelations among the variables were

examined Appendix G3). Bivariate analyses wemdnducted to examine differences in



antecedent, stress, and copingtdas between males and femalds:sguare tests were used for
categorical variables, anddsts were performed for continuous variables.

Hierarchical linear regressions were condddteexamine the role of the independent
variables in predicting subjective wdleing in the sample. In the additive mofibppendix G
4), antecedent factors (gender, age, race/ethnicity, marital status, and edaeat)onere
enteredirst, followed ly stresdactors umber of comorbiditieand anxiety/depressive
symptoms). kally, the coping factorspcial engagemenivas entered into the model. Only
observations with nmissing datavere included in the analyses

To test potential intactions wih gender, all explanatofgictors were combined with
gender to produce interactive territgeractive terms exist when the effect of an independent
variable on the outcome variable depends on the particular value of another independent variable
(Jaccard2001). Should a significant interacti¢px.05) exisf amain and interactive effects
model would bereated and sgnificant interaction terms would Ivetained in the final model.
Furthermore, parallel regression analyses would be condudbettéo &amine the relationship

between gender, stress and coping factors, and subjectivbeirgi.

4.4 RESULTS
4.4.1 Descriptive Statistics
A total of 355 observations were used fodimta anaglsis. As shown in Table-4,
slightly over halfof the participants wemnmale (52.4%). Out of the three age groups, a greater
proportionof the respondentsere inthe3PLGGOH ROG”™ DJH JURXS ORVW

participants identified as Nerispanic White (81%), and over haleremarried (54.37%).
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In terms of stress factors, the average number-oi@didities was 2.93, and the average
PHQ-4 score was relatively low at 2.26. In regards to the coping factor, the average level of

social engagement was 2.65.

4.4.2. Bivariate Analyses

Bivariateanalyses (Table-4) indicated that only being marrieg<{.0001) and level of
education [f=.007) differed significantly between males and femaide survivors were
significantly more likely to be married than female survivors (72.04% vs. 34 84%007. In
addition male survivors also reported a significantly higher education velveragg [5.623
SD=2.430)han female survivors|4.952 SD=2.196 p=0.007). No significant gender
differences were seen in any of the stress and coping faattiionally, there were no
significant differencem the ttest scores adubjective welbeingbetweerthetwo gender
groups.

Table 41. Characteristics of the Older Adult Cancer Patients

Male Female Total
n % n % n % p-value
Demographid-actors
Gender 186 52.39 169 47.61 355 100.00
Age Group
6574 53 28.49 46 27.22 99 27.89
7584 85 457 78 46.15 163 45.92
85 and older 48 25.81 45 26.63 93 26.2
Racial/Ethnic Minority 33 17.93 34 20.12 67 18.98
Married 134 72.04 59 3491 193 54.37 <.0001
i SD i SD i SD
Education 5.623 2.43 4952 2.196 5.302 2.342 0.007
Stress Factors
Comorbidities 2.774 1.790 3.094 1.681 2926 1.749
PHQ4 2.069 2.584 2.479 2577 2.264 2.585
Coping Factors
Social Engagemen 2.688 1.281 2.603 1.249 2.647 1.265
Subjective WelBeing 33.625 4.645 33.733 4.335 33.675 4.497




4.4.3. Multiple Linear Regressions

To examine theelative contributions of variables in the stress and coping model that are
proposed to influencgubjective welbeing, hierarchical linear regression analysis was
employed to build a main effects model. Variables were entered in sets agdorthe Stess
and Coping framewotkFirst, antecedent factors were entered, then stress fastdrinally,
coping factorgsee AppendixC-4). The adjuste®? of each nadel indicated that entry of each
set ofvariables increased the explanatory power of the médethermore, the analyses showed
that as stress and coping variables were entered into the model, the education level variable
ceased to be significantly associated with subjective-b@iig.Additionally, while being male
was significantly and negatiwehssociated with subjective wddeingin the second model
gender was no longer significantly related to subjective-baithg when coping factors (social
engagement scores) were entered into the mAdehodels were found to have good fit
(p<.05).

The results of the multiple linear regression, as shown in Tab)elicated that marital
status, anxiety and depressive symptoms, and social engagement significantly predicted
subjective welbeing. To be specific, being unmarried compareddoaied ccreased well
being byl1.172 points on average, after controlling for all other varialpke®1). In addition,
every one poinincreasan PHQ4 scoreganxiety/depressive symptonmsynificantly predicted
a1.055 decrease in subjective wiedling, afteraccounting for the effect of other variables
(p<.0001) The regression also showiat for every one increa in social engagemetiere
was a .529 increase i8 D U W L Bub:&ige\WéHbeing scoref<.01). No significant effect was

found for the redtionship between gender and subjectiveeihg.
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Table 42. Multiple Linear Regression of Subjective WBERing in Older Adults with Cancer

Variables SE t

Young old (ref: Old old) -0.160 0.533 -0.3
Middle old (ref: Old old) 0.393 0.488 0.81
Male -0.765 0.411 -1.86
Non-Hispanic White -0.874 0.514 -1.7

Not Married -1.172 0.439 -2.67 **
Education Level 0.015 0.090 0.17
Comorbidities -0.120 0.118 -1.02
PHQ-4 -1.055 0.081 -13.04 Fx*
Social Engagement 0.529 0.167 3.17 **
Intercept 36.343 1.040 34.94 Frxx
Adj. R? 0.420

F-test 27.28****

*p<.05,p<.01,p<.001,p<.0001

Following the main effects model, all interactions with gender were tested. No
explanatory factors were found to have an intera&ffext with gendersuggesting that the
influence of stress and coping factors on subjective-lmitig did not vary by gender in this

sampleThus, no parallel regressions were conducted for this study.

4.5. DISCUSSION
This studydocuments positivassociations betweemwcial engagememindsubjective
well-being in older adults who are newly diagnosed with cafdtes is afinding that is in line
with the gerontology literaturavhichhaswidely reported the increaseell-being ofolder
adults whaparticipate in social activitig€herry et al., 20135erstorf et al., 20155ilmour,
2012;Morrow-Howell & Hinterlong, 2001 Zhang & Zhang, 201)50ne explanation for this
observed relationship is that social engagement promotes soc{@dles et al., 2005; Seeman,
1996).For instancefindings fromzZhang & Zhang (2015hdicae that participation in social
RUJDQL]DWLRQV HQKDQFHG U Hawflbelbhgingwhicghmhelpe@aintédH QW LW\ D

S D U W L Bubieaige\Wwealeing.This notion was also echoed in Gilmour (2012), who found
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that the relationship between social engagement anebeely) was mediated by social support.
Thus, it is possible thdor older adulé coping with a cancer diagnogssecial engagement
improves wé-being by strengthening social connectigm®motingsocial integration, and
increagng life satisfaction.
Contrary tomost of the literature oolder aduls (Amagasa et al., 2017; Chambers et al.,
2012; Isaacson, Wahl, Shoval, OswadAuslander 2016; Takagi, Kondo, & Kawach013)
this study did not find aignificantassociation betweayenderandsubjective weHlbeing nor
did it find any gender variations in the relationship between social engagement and subjective
well-being A potentialexplanation for thisisSWKDW WKH FXUUHQ\Wjuaéyv XG\fV VDPS
different from other older adults, beisgmposed solely aflder adults who are coping with a
new cancer diagnosidnother explanation is that social engagement is measured differently i
different studiesFor instance, Gilmour (2012) measured social engagement by weekly and
monthly frequency, while my study onlgleed participants aboparticipationwithin the last
month In addition the types of social engagemautivities includedn my studycould have
contributed to the different findings. Fexampleresearchers havdemonstrated that
volunteeringand participating in religious activiti@mproved R O G H U sDibj2tiGeWeN
being, regardless of gend@dorrow-Howell, Hinterllg, Rozario, & Tang, 2013; Morton, Lee,
& Martin, 2017) Thus, future research should examine how gender could moderate the
relationship between specific types of social engagement activities and subjectibeingll
Similar to the majority of studies ithe literaturdChen & Feeley, 2013)iener & Suh,
2000;Han, Park, Kim, Kim, & Park, 2033l found that marital status was a significanedictor
of subjective welbeing in my sample of older cancer patietithas been well documentéuat

spouses serve askey sourc®f social support, whicks even more pronounced when one
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spouse is coping withlde-threatening illness, such as can@ack et al., 2015Diener, Suh,
Lucas, & Smith, 1999)0f note,significantly more men (72%) than wem (35%) in the present
study reported being marriedhich is inline with reports from other studies with older adults
(Sarvimaki & Stenbociiult, 2000).How widows and other cancer patients living alone are
coping with cancer should be a priority fotdte research.

My study also suggests that newly diagnosed, older cancer patients who experience
anxiety and depressive symptoms are at risk of having poor quality of life. Indeed, the findings
from my hierarchical linear regressions indicated that PHQores explainedlarge parof the
variation in this modelThus, symptoms of anxiety and depression cannot be ignored when
addressing the webleing of older cancer patients. Older cancer patients should be routinely
screenedor signs of psychologicalistressas a part of their survivorship care plan
Limitations

The present study is not without limitations. The cresstional nature of this study
precludes any generalizations regarding causality; thus, it is not known whether social
engagemendffects subjective welbeing or vice vers&ince this study only included older
adults in Medicare, findings cannot generalized téthose who are not enrolléad Medicare,
such as undocumented immigramdditionally, data for this study relied on teéport, which
might not be accurate. Furthermore, cancer type, stage, and treatment were notknokvn
limits our ability to understand how the relationship between social engagement and subjective
well-being might vary by canceelated factors. Momver, sample size and available race
YDULDEOHY OLPLWHG XQGHUVWDQGLQJ RI KRZ UDFH HWKQLF

well-being.Likewise, he interview was offered only in English, which prevented-Boglish
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speaking older adults from piipating and limits our understanding of how language might
play a role in shaping webleing

Despite these limitations, findings from this study contribute to theg@srology
literature by demonstrating positive associations between social emgaigend subjective well
being in older adults newly diagnosed with cancer. This lends support for including social
HQJDJHPHQW DFWLYLWLHYV LQ LQWHUYHQWeéR@MdWR LPSURYH
underscores the importance of making psychologiisttess screening a routine part of cancer
care.

One critical barrier to social engagement staduld be considered is patighhealth
limitation. Older adultshaveidentified healtHimitationsas one of the key barriers to
participating in social dawities (Gilmour, 2012; Gerstorf et al., 2016in & Wu, 2014. Mobile
services and home health programs should be made available to older cancer survivors. One
promising avenue in which social engagement could be promoted is through online social
networkng interventions (Owen, Bantum, Gorlick, & Stanton, 2015). Further research is needed
to investigate the effectiveness of online resources.

In addition, future research shouetludediverse sampketo understand how culture and
social engagement might interact to influence ole#dd Q FH U V X U-lding.FQUality of IfeO O
and weltbeing studies from other countries have shed some light on the importance of culture.
For instance,n a study of oldeJapanese adults, women who engageamlizing activities
reported significantly increased benefits in quality of life, but men didTrakagi et al., 2013)
Instead, men in the study were found to derive greater benefit from taking on leadeeship rol
established organizatioii$akagi et al., 2013Furthermoreresearchers have found that

SUHGLFWRUV DQG RXWFRPHYV RibeifgQ&@y-hcroBs@EX gave/ oK EMHF W LY
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Helliwell, & Wang, 2015). Thus, it is crucial to include cultuvatiables in efforts to improve

subjective welbeing in older adults with cancer.

4.6. REFERENCES

Aarts, J.W.F., Deckx, L., Van Abbema, D.L., TjBeijnen, V.C.G., Van den Akker, M., &
Butinx, F. (2015). The relation between depression, coping andh heelis of control:
Differences between older and younger patients, with and without c&syehe
Oncology, 248), 950957.

Amagasa, S., Fukushima, N., Kikuchi, H., Oka, K., TakamiyaQdagiri, Y., & Inoue, S.

(2017). Types of social participationdapsychological distress in Japanese otaiits
A five-year cohort study?LoS ONE, 1¢4), e0175392.

American Cancer Society. (201 Dancer facts & figures 201Atlanta, GA: American Cancer
Society.

American Cancer Society. (201&ancer facts &igures 2016Atlanta, GA: American Cancer
Society.

Baker, L.A., Cahalin, L.P., Gerst, K., & Burr, J.A. (2005). Productive activities and subjective

well-being among older adults: The influence of number of activities and time
commitmentSocial Indicatos Research, 73131-458.

Bellizzi, K.M., Mustian, K.M., & Palesh, O.G. (2008). Cancer survivorship and aging: Moving
the science forward€Cancer,11312S), 35363539.

%ODFN "' 6

/L O- , KHDFKR 8 1IJX\HQ 1 7 5H\HG/ 0 °
(2015). Shared health claateristics in Hispanic colored cancer patients and their

primary social support person following primary diagnoBsycheOncology, 2%9),
10281035.

OLOI

Bluethmann, S.M., Mariotto, A.B., & Rowland, J.H. (2016). Anticigatl WKH 3VLOYHU WV XQ

Prevalence trajectories and comorbidity burden among older cancer survivors in the
United StatesCancer Epidemiology, Biomarkers & Prevention(2510291036.

Calman, K.C. (1984). Quality of life in cancer patients: An hypaghdsurnal of Medical
Ethics, 1@3), 124127.

Carter, J., Stabile, C., Gunn, A., & Sonoda, Y. (20T8g physicalconsegences of

gynecologic cancer suggy and their impact on sexualnotional, and quality of life
issuesThe Journal of Sexual Medi@nl1qS1), 2134.

12¢



Chambers, S.K., Meng, X., Youl, P., Aitken, J., Dunn, J., & Baade, P. (2012).-pefare
prospective study of quality of life after colorectal canGarality of Life Research,
21(9), 15511564.

&KDPSLRQ 9/ :DIJQHU [ ORQDKDQ 3 2 'DJJ\ - 6 PLWK
G.W. (2014). Comparison of younger and older breast cancer survivors antaied
controls on specific and overall quality of life domai@ancer, 1202237-2246.

Chen, Y., & Feeley, T.H. (2013). Social support, social strain, loneliness, andeiejlamong
older adults: An analysis of the Health and Retirement Stlalynal of Social and
Personal Relationships, &),

Cherry, K.E., Walker, E.J., Brown, J.§¥¢laufova, J., LaMotte, L.R., Welsh, D.A., Su, L.J.,
Jazwinski, S.M., Ellis, R., Wood, R.H., Frisard, M.l. (2013). Social engagement and
health in younger, older, and oldedtl adults in the Louisiana Healthy Aging Study.
Journal of Applied Gerontology281), 5175.

Diener, E. (1984). Subjective wdilking.Psychological Bulletin, 9542575.

Diener, E., Suh, E.M., Lucas, R.&.,Smith, H.L. (1999). Subjective welleing: Three decades
of progressPsychological Bulletin, 132), 276302.

Diener, E.& Chan, M.Y. (2011). Happy people live longer: Subjective seihg contributes to
health and longevityApplied Psychology: Health and W4léing, 3,1-43.

Diener, E., & Sh, E.M. (2000) Culture and subjective welleing Cambridge, MA: MIT Press.

Duijts, S.F.A., Van Egmond, M.P., Spelten, E., Van Muijen, P., Anema, J.R., & Van der Beek,
A.J. (2013) Physical and psychological problems in cancer survivors beyong return to
work: A systematic reviewPsycheOncology, 28), 481492.

Dragaset, J., E&l G.E., Dysvik, E., Fumes, B., & Hauge, S. (2015). Loneliness, loss, and social
support among cognitively intact older people with cancer, living in nursing hames
mixed-methods studyClinical Interventions in Aging, 10,5291536.

Esbensen, B.A., @=lind, K., Roer O, & Hallberg, I.R. (2004). Quality of life of elderly persons
with newly diagnosed casdsuropean Journal of Cancer Carg3(5), 443453.

Fortin, N.M., Helliwell, J.F., & Wang, S. (2015). How does subjective-veihgvary around
theworld by gendeand ag& In J. Helliwell, R., Layard, & J. Sachs (Ed®\orld
Happiness Report 201(pp. 4274). Geneva, Switzerland: United Nations.

Gerstorf, D., Hoppmann, C.A., Lockenhoff, C.E., Infurna, F.J., Schupp, J., Wagner, G.G., &

Ram, N. (2016). Terminal decline in wdléing: The role of social orientation.
Psychology and Aging, 82), 149165.

[ 12¢



Gilmour, H. (2012). Social participation and the health and-bathg of Canadian seniors.
Health Reports, 23), 2332.

Gotze, H., Bahler, E., Gansera, L., Polze, N., & Kohler, N. (2014). Psychological distress and
quality of life of palliative cancer patients and their caring relatives during home care.
Supportive Care in Cancer, @R0), 27752782.

Han, K., Park, E., Kim, J., Kim,.&, & Park, S. (2014). Is marital status associated with quality
of life? Health and Quality of Life Outcomes, 129.

Holmes, D. (2016). Biology and aging: A primer. In M.H. Meyer, & E.A. Daniele (Eds.),
Gerontology: Changes, Challenges, and SolutiM@. 2, pp. 81120 ). Denver, CO:
Praeger.

Holmes, H.M., Nguyen, H.T., Nayak, P., Oh, J.H., Escalante, C.P., & Elting, L.S. (2014).
Chronic conditions and health status in older cancer surviZarspean Journal of
Internal Medicine, 264), 374378.

Institute of Medicine. (2008)Cancer care for the whole patient: Meeting psychosocial health
needs Washington, DC: The National Academies Press. https://doi.org/10.17226/11993.

Isaacson, M., Wahl, H., Shoval, N., Oswald, F., & Auslan@ei(2016). The relationship
between spatial activity and wellbeinglated data among health older adults: An
exploratory geographic and psychological analyaig.. Samantha (Ed.;rossCultural
and CrossDisciplinary Perspectives in Social Gerontojo@p. 203219). Singapore:
Springer.

Jaccard, J. (2001nteraction effects in logistic regressiohhousand Oaks, CA: Sage
Publications.

Kim, K., Lehning, A.J., &acco, P. (2015). Assessing the factor structure oflvegtig in older
adults: Findings from the National Health and Aging Trends Stging & Mental
Health doi: 10.1080/13607863.2015.1037245

Kim, S., Ferraro, K.F. (204). Do productive activitiesaduce inflammation in later life?
Multiple roles, frequency of activities, andReactive proteinThe Gerontologist, §5),
830-839.

Kitayama, S., Karasawa, M., Curhan, K.B., Ryff, C.D., & Markus, H.R. (2010). Independence
and interdependence predict hleand wellbeing: Divergent patterns in the United States
and Japarfrontiers in Psychology, 1,63.DOI: 10.3389/fpsyg.2010.00163

Kroenke K., SpitzerR.L., Williams, J.B., LSwe, B. (2011). An ultrabrief screening scale for
anxiety and depression: the PHIQPsychosomatics, 56), 613621.


https://dx-doi-org.ezproxy.cul.columbia.edu/10.3389%2Ffpsyg.2010.00163

Lee, K., Wu, C,, Chang, C., Weng, L., Wu, Y., & Chen, C. (2015). Active engagement in social
groups as a prediatéor mental and physical health among Taiwanese older adults: A 4
year longitudinal studyinternational Journal of Gerontology, 2;6.

Lin, H., & BauerWu, S.M. (2003). Psychspiritual weltbeing in patients with advanced
cancer: An intergrative reweof the literatureJournal of Advanced Nursing, @4, 63
80.

Lin, I., & Wu, H. (2014). Activitylimitations, use of assistive devices or personal help, and well
being: Variation by educatiodournals of Gerontology, Series B: Psychological Sciences
and Social Sciences, @9, S16S25.

Medina, M.A., Kennedy, B.R., Luft, C.A., Lundbetgve, P.K., & Galusha, J.M. (2014).
Psychological sequelae of cancer in women during the acute phase of survival. In M.A.
Paludi (ed.),7KH 3UDHJHU + D Q G EGaRddrsRRersdrd &h@ M3ychological
Insights.Santa Barbara, CA: Praeger.

Morrow-Howell, N., Hinterlong, J., Rozario, P.A., & Tang, F (2013). Effects of volunteering on
the wellbeing of older adultslournals of Gerotology, Series B, §8), S137S5145.

Morrow-Howell, N., & Hinterlong, J. (2001Productive aging: Concepts and challenges
Baltimore, MD: John Hopkins University Press.

Morrow-Howell, N., & Wang, Y. (2014). The productive engagement of older African
Americans, Hispanics, Asians, and Natd@ericans. In K.E. Whitfield & T.A. Baker,
Handbook of Minority Aging (pp. 35866). New York, NY: Springer Publishing.

Morton, K.R., Lee, J.W., & Martin, L.R. (2017). Pathways from religion to health: Mediation by
psychosocial and lifestyle mechanisfsychology of Religion and Spirituality(19,
106-117.

Mui, A.C. (2014). Productive aging in China: A human capital perspective. In N. Morrow
Howell & A.C. Mui (Eds.),Productive Engagement in Later Lif®17). New York, NY:
Routledge.

Mui, A.C., Glajchen, M., Chen, H., & Sun, J. (2013). Developing an older adult volunteer
program in a New York Chinese community: An evidehased approacltiging
International 38, 108121.

National Institute on Aging. (2017\ational Health and Aging Trends SyudRetrieved from:
www.nhats.org

Nikbashsh, N., Moudi, S., Abbasian, S., Khafri, S. (2014). Prevalence of depression and anxiety
among cancer patientSaspian Journal of Internal Medicine(3, 167170.

[ 12¢



Owen, J.E., Bantum, E.O., Gorlick, A., & Stantdn,(2015). Engagement with a social
networking intervention for canceelated distressAnnals of Behavioral Medicine,
49(2), 154164.

Parpa, E., Tsilika, E., Gennimata, V., & Mystakidou, K. 2080 GHUO\ FDQFHU SDWLHQ
psychopathology: A systematic review anging and mental héalthives of
Gerontology and Geriatrics, 6@-15.

Parry, C., Kent, E.E., Mariotto AB, Alfano, C.E., & Rowland, J.H. (2011). Cancer survivors: a
booming populationCarcer Epidemiolgy, Biomarkers, & Prevention,(20), 1996
2005.

Pasta, D.J. (2009). Learning when to be discrete: Continuous vs. categorical presiicors.
Global Forum 2009Retrieved from:
http://support.sas.com/resources/papers/proceedings00@8pdf

Plaut, V.C., Markus, H.R., Treadway, J.R., & Fu, A.S. (2012). The cultural construction of self
and weltbeing: A tale of two citiesPersonality and Social Psychology|®tin, 3§12),
16441658.

Pridhova, L., Iveta, N., Jaroslav, R., Roland, R., Majernikova, M., Groothoof, J.W., & Dijk, J.
(2015). Social participation after kidney transplantation as a predictor of graft loss and
mortality over 10 years: A longitudinatiusly. Transplantation, 9&), 568575.

Reker, G.T., Peacock, E.J., & Wong, P.T.P. (1987). Meaning and purpose in life abeingi|
A life-span perspectivdournal of Gerontology, 42), 44-49.

Robb, C., Haley, W.E., Balducci, L., Extermann, M., ReskE.A., Small, B.J., & Mortimer, J.
(2007). Impact of breast cancer survivorship on quality of life in older wo@r&rcal
Reviews in Oncology & Hematology,, @2 91.

Ryff, C. D. (1989). In the eye of the beholder: Views of psychologicatwetig anong middle
aged and older adultBsychology and Aging(2), 195210.

Sarvimaki, A., & Stenbocliult, B. (2000). Quality of life in old age described as a sense of
well-being, meaning and valugdournal of Advance Nursing, 89, 10251033.

SeemanT.E. (1996). Social ties and health: The benefits of social integratnmals of
Epidemiology, @), 442451.

Silver, J.K., Raj, V.S., Fu, J.B., Wisotzky, E.M., Smith, S.R., & KiRbA. (2015). Cancer
rehabilitation and palliative care: Critical components in the delivery ofdugihity
oncology servicesSupportive Care in Cancer, @12), 36333643.

Smith, T.J., Temin, S., Alesi, E.R., Abernethy, A.P., Balboni, T.A., Basch, E&. 9RQ 5RHQQ
J.H. (2011). American Society of Clinical Oncology provisional clinical opinion: The


http://support.sas.com/resources/papers/proceedings09/248-2009.pdf

integration of palliative care into standard oncology cdwarnal of Clinical Oncology,
30(8), 880887.

Stanton, A.L, Rowland, J.H., Ganz, P.A. (20150 after diagnosis and treatment of cancer in
adulthood: Contributions from psychosocial oncology rese@utierican Psychologist,
70(2), 159174.

Takag, D., Kondo, K., & Kawachil. (2013). Social participation and mental health: Moderating
effects of gender, social role and ruralBMC Public Health, 13701. Retrieved from
DOI: 10.1186/147245813-701.

Veilleux, N., Goffaux, P., Boudrias, M., Mathieu, D., Daigle, K., &tigrD. (2010). Quality of
life in neurooncology+age matterslournal of Neurosurgery, 11325-332.

West, L.A., Cole, S., Goodkind, D., & He, W. (2018%+ in the United State¥Vashington DC:
U.S. Printing Office.

Wilson, K.G., Dalgleish, .L., Chdé LQRY + 0 &KDU\ 6 *DJQRQ 3 5 ODFPL
Fainsinger, R.L. (2014). Mental disorders and the desire for death in patients receiving
palliative car for canceSupportive & Palliative Care, @,70-177.

Zhang,Z., & Zhang, J. (2015). Social gaipation and subjective welleing among retirees in
China.Social Indicators Research, 1213}3-160.

[ 13C



Chapter 5. Conclusions

5.1. SUMMARY

This dissertationexplored the psychosocialpredictorsof HRQOL in older adults
diagnosedwith cancerusing threelarge, populationbased datasetsin the first paper,l examined
agerelated associationswith HRQOL in adult cancersurvivors. Specifically, 1 comparecdthe
determinantsand outcomesof HRQOL betweenmiddle-aged and older adult cancersurvivors
using the 2014Behavioral Risk FactorSurveillance System.| found that older cancersurvivors
in generalweremore likely to have betterphysical and mental HRQOL than middle-aged
survivors. However, there was greatwithin-group variations in thesefindings. Most notably,
being unmarried or from aracial/ethnic minority group waspredictive of poorermental HRQOL
in older survivors; however, thesevariables had no significant influence onthe mental HRQOL
of middle-aged survivors zhighlighting the importance of taking into accountsocial and cultural
influences in HRQOL studies.

In the secondpaper,l useddatafrom the inked Surveillance, Epidemiology, and End
Results +Medicare Health OutcomesSurvey databasdo examine the effect of race/culture on
older adult cancer V X U Y LNRRQOV. $imilar to the first paper,my resultsindicated that older
Asian American Pecific Islander (AAPI) survivors experiencedworse mental HRQOL than older
NonHispanic White (NHW) survivors. Interestingly, | found that physical comorbidity hada
significant and negative influence on 1 +: { Yhental HRQOL, but not on $$ 3, fiéntal
HRQOL. Similarly, having experienceddepressivesymptoms wasa significant and negative
predictor of physical HRQOL in NHWSs, but notin AAPIs. This suggeststhat the mechanismsby
which older adult survivors experienceHRQOL varies by race/ethnicity. Moreover, | found that

within the older AAPI group, selecting to be interviewed in the Chineselanguage (which could
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beanindicator of acculturation), wasa negative predictorof mental HRQOL. Thesefindings
underscorethe importance of not only by-group differences, but also within-group variations.

In the third study, | eplored potential associations that gender and social engagement
might have on subjective wddeing in newlydiagnosed, older adult cancer patients. The data
were drawn from the second wave (201£2)he National Health and Aging Trends Study. |
IRXQG WKDW VRFLDO HQJDJHPHQW ZDV D VLIJQLILFDQW DQG S
being and that this did not vary by gender. This finding suggests that promoting social
engagement could be aneefive way to improve qualty of life in older adult cancer survivors.

Colectively, thesethree papers:

(1) contribute to our knowledge of how older adult cancer V X U Y LMRQOV faries
betweenandwithin groups;

(2) directly addressprior limitations in the literature by (a) utilizing large, population
baseddatasets(b) focusing on cancersurvivors over the ageof 65, and(c) including older AAPI
survivors with cancertypesthat disproportionatelyaffect this population; and

(3) provide supportfor the promotion of social engagemenin improving the quality of

life of older cancematients.

5.2 LIMITATIONS

|

. This study hasevera limitations. First, all three papers were cragstional in nature,

which prevented me from making any inferences abausalty. Second, all studies were
secondary data analyses, and thus were sulojgrbblems inherent ithe useof existing data

For instance, | was unable to include several critical variables in my conceptual framework, such

as social support, actwiation, patierprovider communication, AAPI subgroup, cancer

treatment, etc., which have been widely shown to inluence HRQOL outcomes. Furthermore,
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race/ethnicity wasot weltcaptured inthesedatasets, making it difficult texamine and address
racidlethnic disparities in HRQOLAside from the SEERMHOS dataset, which was used for
the second paper, caneggecific characteristics were not wedcumented inhe datasets used.
Despite these limitationsindings from thisstudy contribute to our kmdedge of olderadult
cancer suv\RUV Y +542/ DQG KRZ LW YDULHV E\ VRFLRGHPRJUDSKLI
5.3. IMPLICATIONS

The three paperscombined makeimportant implications. The first two papers
demonstratethat older adults who areunmarried andthosefrom racidlethnic minority
backgroundsshould be targetedin interventionsto improve HRQOL. Providersworking with
cancersurvivors should considerthe impact of co-morbidities when assessinghysical and
mental health. In particular, older survivors who have a history of anxiety or depressiorshould
betargetedin efforts to improve physical and mental HRQOL. Findings from the third study
supportdevelopmentof interventionsthat involve social engagemenin orderto improve
HRQOL outcomesin older cancerpatients Overall, thesestudiesindicate that predictorsand
outcomesof HRQOL vary acrossageand cultural groups andfurther researcho improve

HRQOL in older cancersurvivors is warranted.

13¢



APPENDICES
Appendix A

Appendix A-1. States who used the Health Care Access Module in 2014

Alabama
Alaska
Arizona
Colorado
Connecticut
Delaware
District of Columbia
Georgia

Idaho

Illinois

Indiana

lowa

Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
Tennessee
Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Commonwealth of Puerto Rico
(BRFSS, 2014)
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Appendix A-2. Questions used to capture variables
Outcome Variable:

Health-Related Quality of Life (as measured by Healthy Days)
1.! Physical HRQOL: Nowvthinking about your physical health, which includes physical illness and injury, for
how many days during the past 30 days was your physical health not good?

2! Mental HRQOL: Now thinking about your mental health, which includes stress, depression, aathprobl
with emotions, for how many days during the past 30 days was your mental health not good?

3.! Limited HRQOL: During the past 30 days, for about how many days did poor physical or mental health
keep you from doing your usual activities, such ascaié work, or recreation?

Independent Variables:

Demographics
1.! Age: What is your age?
[Openended]

2! Gender: (Indicated by interviewer, unless necessary)
[Male, Female]

3. Marital Status: Are youE Married, Divorced, Widowed, Separated, Never married, or A merhaer
unmarried couple?
[Married, Divorced, Widowed, Separated, Never married, or A member of an unmarried couple]

Cultural Context
4! Race/Ethnicity: Are you Hispanic, Latino/a, or Spanish origin?
[Yes, Noj
Which one or more of the following would you sayour race?
[White, Black or African American, American Indian or Alaska Native, Asian, Pacific Islander]

SociocEcological Factors
5. Income: Is your annual household income from all sourcesE
[Openended; Less than $25,000; Less than $20,000; Less tha®0®] Less than $10,000; Less than
$35,000; Less than $50,000; Less than $75,000; $75,000 or more]

6. Education: What is the highest grade or year of school you completed?
[Openended; Never attended school or only attended kindergarten, Grades 1 th(&leyheéhtary,
Grades 9 through 11 (Some high school), Grade 12 or GED (High school graduate), College 1 year to 3
years (Some college or technical school), College 4 years or more (College graduate)]

7. Employment: Are you currentlyEEmployed for wages, Seitfiployed, Out of work for 1 year or more,
Out of work for less than 1 year, A Homemaker, A Student, Retired, or Unable to work?
[Employed for wages, Sedfmployed, Out of work for 1 year or more, Out of work for less than 1 year, A
Homemaker, A Student, Retd, or Unable to work]

Health Care System
8. Health Insurance: Do you have any kind of health care coverage, including health insurance, prepaid plans
such as HMOs, government plans such as Medicare, or Indian Health Service?
[Yes, Noj
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9. Usual Source of Car Do you have one person you think of as your personal doctor or health care
provider?
[Yes, No]

10! Cost Posed a Barrier to Care: Was there a time in the past 12 months when you needed to see a doctor but
could not because of cost?
[Yes, No]

General Health
Chronic Health Conditions: Has a doctor, nurse, or other health professional EVER told you that you had any of the

following?

11! Heart Attack: (Ever told) you that you had a heart attack also called a myocardial infarction?
[Yes, Noj

12! (Ever told) you had agina or coronary heart disease?
[Yes, No]

13! Stroke: (Ever told) you had a stroke?
[Yes, No]

141 Asthma: (Ever told) you had asthma?
[Yes, No]

151 COPD: (Ever told) you have Chronic Obstructive Pulmonary Disease or COPD, emphysema or chronic
bronchitis?
[Yes, No]

16. Arthritis: (Ever told) you have some form of arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia?
[Yes, No]

17! Kidney Disease: (Ever told) you have kidney disease?
[Yes, Noj

18! Diabetes: (Ever told) you have diabetes?
[Yes; Yes, but female told onduring pregnancy; No; No, pidiabetes or borderline diabetes]

Cancer-Related Factors
19! Cancer Type: What type of cancer was it?
[Breast cancer, Cervical cancer, Endometrial cancer, Ovarian cancer, Head and neck cancer, Oral cancer,
Pharyngeal (throat) cancer, Thyroid, Larynx, Colon (intestine) cancer, Esophageal, Liver cancer, Pancreatic
cancer, Recal cancer, Stomach, HodgkinOgphgma (HodgkinOs disease), Leukemia (blood) cancer,
Non-HodgkinOs Lymphoma, Prostate cancer, Testicular cancer, Melanoma, Other skin cancer, Heart, Lung,
Bladder cancer, Renal (kidney) cancer, Bone, Brain, Neuroblastoma, Other]

20! Treatment Status: Are yowently receiving treatment for cancer? By treatment, we mean surgery,
radiation therapy, chemotherapy, or chemotherapy pills.
[Yes; No, IOve completed treatment; No, IOve refused treatment; No, | havenOt started treatment]

21! Time Since Diagnosis: At whaige were you told that you had cancer?

[Openended]

Psychological WeliBeing
Depressive Disorders:
22! Has a doctor, nurse, or other health professional EVER told you that you had any of the following?
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(Ever told) you have a depressive disorder, includigression, major depression, dysthymia, or minor
depression?
[Yes, Noj

Health Efficacy
23! Smoking Status: Have you smoked at least 100 cigarettes in your entire life?
[Yes, No]

24! During the past month, other than your regular job, did you participate inhgsicpl activities or
exercises such as running, calisthenics, golf, gardening, or walking for exercise?
[Yes, No]

25! Annual checkups: About how long has it been since you last visited a doctor for a routine checkup? A
routine checkup is a general ptoadiexam, not an exam for a specific injury, illness, or condition?
[Within the past year (anytime less than 12 months ago), Within the past 2 years (1 year but less than 2
years ago), Within the past 5 years (2 years but less than 5 years ago), 5 year®ego]



Appendix A-3. Stepwise Logistic Regression of Physical HRQOL (Building of Main Effects Model)

Model 1 Model 2 Model 3
b SE. OR. p-value  Model Fit b S.E. O.R. p-value  Model Fit b S.E. O.R. p-value  Model Fit
LRT= 39326858 102979.54 11109643
p= <.0001 <.0001 <.0001
Demographics
Older Age 0.301 0.1136 1.351 0.008 0.3904  0.1617 1478 00158 0.3621  0.1636 1436 00269
Female -02026  0.1124 0.817 0.0715 -0.1363  0.133 0873 03055 0.1507 0.1338 0.86 02601
Married 0.4846  0.1097 1.623 <.0001 0.1507 0.136 1.163 02677 0.1511  0.1364 1.163 02681
Racial/ Ethnic Minority 04875 0232 0.614 0.0356 -0.1972  0.2667 0821 04597 -0.1356 02599 0.873 0.6018
Socio-Ecological
Income: $20,000 to $50.000 03475 0.1762 1416 0.0486 03071 0.1757 1.359 0.0805
$50.,000 or more 0.4608 02121 1.585 0.0298 03744 02134 1454 0.0794
Education: Some college/ 2-year degree 0.0281 0.1413 1.029 0.8423 0.0257 0.1416 1.026 08559
4-year college degree or higher 0.1867 0.1509 1.205 0.216 0.1784 0.1514 1.195 02384
Employment: Employed 1.2862 02173 3619 <0001 1.3038 0216 3.683 <0001
Retired 0.6849  0.1967 1984 0.0005 0.6454 0.1979 1.907 0.0011
Health Care System
Has Health Insurance -0.309 04184 0.734 0.4602
Has One or More Usual Source of Care 03579 03055 1.43 02414
Experienced Cost as a Bamier to Care -0.5833 02313 0558 00117

General Health
Heart Attack
Coronary Heart Disease
Stroke
Asthma
COPD
Arthritis
Kidney
Diabetes
Cancer Related Factors
Breast Cancer
Gynecological Cancer
Head and Neck Cancer
Gastrointestinal Cancer
Blood Cancer
Male Reproductive Cancer
Skin Cancer
Lung Cancer
Urinary Cancer
Other Cancer
Treatment completed
Years since diagnosis
Psychological Well-Being
History of Depression
Health Efficacy
Smokes currently or before
Exercise
Had an annual checkup within the past
year
*p <05, ** p <01, ***p<.001, ****p <0001
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Model 4 Model § Model 6
b S.E. O.R. p-value  Model Fit b S.E. O.R. p-value Model Fit b S.E. O.R.
195459 .8 187599.98
<0001 <.0001
Demographics
Older Age 0.5854  0.1693 1.796 0.0005 0545  0.184 1.725 0.0031 0.5038 0.1839 1.655
Female -0.1389  0.138 087 0.3143 -0.2306  0.2022 0.794 0.2541 -0.2287 0.2037 0.796
Married 0.1289  0.1457 1.138 0.3765 0.0508 0.152 1.052 0.7381 0.0375 0.1516 1.038
Racial/ Ethnic Minority -00123  0.2836 0.988 0.9653 00272 0.2988 1.028 0.9275 0.0158 0.3037 1.016
Socio-Ecological
Income: $20,000 to $50,000 0.1993  0.1924 1.221 0.3004 0.166 02109 1.181 0.4313 0.1445 02109 1.155
$50,000 or more 0.1647  0.2331 1.179 0.4797 02014 0.2497 1.223 042 0.1798  0.2504 1.197
Education: Some college/ 2-year degree -0.0275  0.1467 0.973 0.8514 -0.0571 0.1559 0.944 0.7139 -0.0421 0.1572 0.959
4-year college degree or higher 0.0601 0.1608 1.062 0.7083 00771 0.1718 1.08 0.6534 0.0921 0.1733 1.096
Employment: Employed 0.9674  0.2294 2.631 <.0001 0.8346 0.238 2304 0.0005 0.8016 0.2376 2229
Retired 0.4453 02111 1.561 0.0349 0404 0214 1.498 0.059 03733 0213 1.453
Health Care System
Has Health Insurance -0.1915  0.4262 0.826 0.6533 -0.4121  0.465 0.662 0.3755 -0.4149  0.4775 0.66
Has One or More Usual Source of Care 0.5538  0.3058 1.74 0.0701 05772 0.3248 1.781 0.0755 0.5886 0.3272 1.801
Experienced Cost as a Barrier to Care -0.3 0.2592 0.741 0.2471 -0.3541 0.283 0.702 0.2108 -0.3424  0.2855 0.71
General Health
Heart Attack -02627 0.2243 0.769 0.2415 -0.2577 02517 0.773 0.3061 -0.2717 0.2514 0.762
Coronary Heart Disease -0.5818  0.2139 0.559 0.0065 -0.6629 0.2333 0.515 0.0045 -0.6408  0.2332 0.527
Stroke -05614  0.2363 057 0.0175 -0.6557 0.2665 0.519 0.0139 -0.6303  0.2688 0.532
Asthma -0.6859 0.195 0.504 0.0004 -0.6208 0.208 0.538 0.0028 -0.5972 02114 0.55
COPD -05905 0.1913 0.554 0.002 -0.4481 0.2153 0.639 0.0374 -0.4382 02157 0.645
Arthritis -05575  0.1311 0573 <.0001 -0.6033  0.1406 0.547 <.0001 -0.5677 0.1437 0.567
Kidney -06359  0.2309 0.529 0.0059 -0.8507 0.2631 0.427 0.0012 -0.8344  0.2623 0.434
Diabetes -04693  0.1637 0.625 0.0042 -0.3471  0.1737 0.707 0.0458 -0.3426  0.1756 0.71
Cancer Related Factors
Breast Cancer 07026 0.4246 2.019 0.098 0.7167 0.4313 2.048
Gynecological Cancer 02559 04536 1.292 0.5727 02734 0.4608 1.314
Head and Neck Cancer 03081 0.4911 1.361 0.5305 0.3177 04971 1.374
Gastrointestinal Cancer 0.1623  0.4535 1.176 0.7205 0.2031  0.4604 1.225
Blood Cancer 03408 0.476 1.406 0474 0.3694  0.4809 1.447
Male Reproductive Cancer 03268 0.4358 1.387 0.4533 0.3394  0.4423 1.404
Skin Cancer 0.8523  0.4427 2345 0.0542 0.8623  0.4487 2.369
Lung Cancer -0.7261  0.6814 0.484 0.2866 -0.7299  0.6822 0.482
Urinary Cancer 0.7025  0.4707 2.019 0.1356 0.6949  0.4763 2.003
Other Cancer 04579 04574 1.581 0.3168 04723 0.4635 1.604
Treatment completed 04256 0.164 1.531 0.0094 0415 0.1654 1.514
Years since diagnosis -0.00955 0.00591 0.99 0.1064 -0.00917 0.00596 0.991
Psychological Well-Being
History of Depression -0.2629  0.171 0.769

Health Efficacy
Smokes cumrently or before
Exercise

Had an annual checkup within the past

year

Hp< 03, ¥ p <01, #ep< 001, ¥+ p < 0001
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Model 7

p-value  Model Fit b SE. O.R. p-value  Model Fit
LRT= 188396.15 204521.31
p= <0001 <.0001
Demographics
Older Age 0.0061 05459 0.1874 1.726 0.0036
Female 02617 -0.102  0.2055 0.903 0.6196
Married 0.8044 0.1143  0.1572 1.121 0467
Racial/ Ethnic Minority 0.9586 0016 03148 1.016 0.9595
Socio-Ecological
Income: $20,000 to $50,000 0.4933 017 02172 1.185 0.4339
$50.000 or more 04728 0.1547 02615 1.167 0554
Education: Some college/ 2-year degree 0.7891 -0.0515 0.1613 095 0.7495
4-year college degree or higher 05952 0.0461 0.1803 1.047 0.7982
Employment: Employed 0.0007 08562 02433 2.354 0.0004
Retired 0.0797 03738 02208 1.453 0.0904
Health Care System
Has Health Insurance 0.3849 -0.1258 04026 0.882 0.7547
Has One or More Usual Source of Care 0.0721 04576 0.3389 1.58 0.1769
Experienced Cost as a Barrier to Care 02305 -0.3956 02975 0.673 0.1837
General Health
Heart Attack 02799 -0.3001 02575 0.741 0.2439
Coronary Heart Disease 0.006 -0.6129 02347 0.542 0.009
Stroke 0019 -0.5545  0.2709 0.574 0.0407
Asthma 0.0047 -0.6022 02178 0.548 0.0057
COPD 0.0422 -0.4072 02298 0.666 0.0764
Arthritis <.0001 -0.6296 0.1468 0.533 <.0001
Kidney 0.0015 -0.888 02762 0.411 0.0013
Diabetes 0051 -0.2375  0.1798 0.789 0.1864
Cancer Related Factors
Breast Cancer 0.0966 07745 04067 2.17 0.0569
Gynecological Cancer 0.5529 03599 04412 1.433 0.4147
Head and Neck Cancer 05228 04121 04801 151 0.3906
Gastrointestinal Cancer 0.6592 0.1648 04279 1.179 0.7001
Blood Cancer 0.4424 04328 04604 1.542 0.3471
Male Reproductive Cancer 0.4429 03917 04179 1.48 0.3486
Skin Cancer 0.0547 0.8864 0428 2.426 0.0384
Lung Cancer 0.2847 -0.4974  0.6621 0.608 0.4525
Urinary Cancer 0.1446 07951 04529 2.215 0.0792
Other Cancer 0.3082 04641 04375 1.591 0.2888
Treatment completed 00121 03492 0.1681 1.418 0.0378
Years since diagnosis 0.124 -0.0119 0.00584 0.988 0.0415
Psychological Well-Being
History of Depression 0.1243 -0.3323  0.1722 0.717 0.0536
Health Efficacy
Smokes cumrently or before 0098 0.1429 1.103 0.4927
Exercise 05123 0.1458 1.669 0.0004
Had an annual checkup within the past
year 02777 0.1864 1.32 0.1363

*p<.05, ¥ p <01, #¥p<.001, ****p <0001
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Appendix A-4. Results of Logistic Regression of Physical HRQOL with All Interaction Terms
Entered into the Model (No Main Effects Shown)

b S.E. p-value
Interaction Terms
Age Group*Female 1.0563 0.4071  0.0095 **
Age Group*Married -0.2831  0.3383  0.4027
Age Group*Racial/Ethnic Minority -0.5515  0.5603 0.325
Age Group*Income $2050k 0.4656  0.4643 0.316
Age Group*Income $50K or more 0.9466  0.5471 0.0836
Age Group*Education: 2year -0.6593  0.3497  0.0593
Age Group*EducationCollege -0.2527 0.3855  0.5123
Age Group*Employment: Employed -0.1021  0.5098 0.8413
Age Group*Employed: Retired -0.7892  0.4852  0.1039
Age Group*Health Insurance 0.1307 0.8634  0.8796
Age Group*Usual Source of Care 0.1095 0.6282 0.8616
Age Group*Cost as a Barrier to Care -0.7764  0.6015 0.1968
Age Group*Heart Attack -0.7507  0.5334  0.1593
Age Group*Coronary Heart Disease 0.98 0.5819 0.0922
Age Group*Stroke 0.0639 0.7237 0.9297
Age Group*Asthma 1.1823  0.4443  0.0078 **
Age Group*COPD -0.2716  0.4868  0.5769
Age Group*Arthritis 0.6302 0.2974 0.0341 *
Age Group*Kidney Disease 0.884 0.6138  0.1498
Age Group*Diabetes 0.4352 0.3867 0.2604
Age Group*Breast Cancer -0.409 0.9885 0.679
Age Group*Gynecological Cancers -0.0962 1.0374  0.9261
Age Group*Head and Neck Cancers -1.335 1.0529  0.2048
Age Group*Gastrointestinal Cancers 1.2312 1.0012  0.2188
Age Group*Blood Cancers -0.1145 1.058 0.9138
Age Group*Male Reproductiv€ancers 0.698 0.999 0.4847
Age Group*Skin Cancer 0.3284 1.0091 0.7449
Age Group*Lung Cancer 1.5109 1.3664  0.2689
Age Group*Urinary Cancer -0.0485 1.123 0.9656
Age Group*Other Cancers 0.3367 1.0513 0.7488
Age Group*TreatmentCompleted -0.213 0.3548  0.5482
Age Group*Years Since Diagnosis -0.00108 0.014  0.9386
Age Group*Depression -0.2546  0.3406  0.4548
Age Group*Smoke currently or before 0.5454  0.2894  0.0595
Age Group*Exercise -0.2835 0.3115 0.3627
Age Group*Annual Check Up -0.5804  0.3813 0.128

*p<.05, ** p<.01
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Appendix A-5. Logistic Regression of Physical HRQOL including Main and Interaction Effects

b S.E. p-value
Demographics
Older Age 0.0276 0.3175 0.9309
Female -0.3698 0.2714 0.1729
Married 0.1316 0.1576 0.4039
Racial/ Ethnic Minority 0.0293 0.3078 0.9243
SocicEcological
Income: $20,000 to $50,000 0.1764 0.2164 0.4149
$50,000 or more 0.1487 0.2631 0.572
Education: Some collegefyZar degree -0.0365 0.1621 0.822
4-year college degree or higher  0.0636 0.1792 0.7229
Employment: Employed 0.8303 0.2437 0.0007 ***
Retired 0.3558 0.2197 0.1054
Health Care System
Has Health Insurance -0.159 0.4192 0.7046

Has One or More Usual Source of Care 0.4681 0.3451 0.1749
Experienced Cost as a Barrier to Care -0.3848 0.2966 0.1945
General Health

Heart Attack -0.3009 0.2517 0.2319
Coronary Heart Disease -0.6073 0.2322 0.0089 **
Stroke -0.5361 0.2731 0.0496 *
Asthma -1.1293 0.3501 0.0013 **
COPD -0.4445 0.2324 0.0558
Arthritis -0.8625 0.2355 0.0003 ***
Kidney -0.8924 0.2709 0.001 ***
Diabetes -0.2312 0.1797 0.1983
Cancer Related Factors
Breast Cancer 0.7811 0.4032 0.0527
Gynecological Cancer 0.4732 0.4395 0.2816
Head and Neck Cancer 0.4207 0.4746 0.3754
Gastrointestinal Cancer 0.1755 0.4256 0.6801
Blood Cancer 0.4205 0.4528 0.353
Male Reproductive Cancer 0.4279 0.4169 0.3047
Skin Cancer 0.8875 0.425 0.0368 *
Lung Cancer -0.47 0.6421 0.4642
Urinary Cancer 0.8096 0.4505 0.0723
Other Cancer 0.4782 0.4365 0.2733
Treatment completed 0.3565 0.1668 0.0325 *
Years since diagnosis -0.0116  0.00583 0.0464 *
Psychological WelBeing
History of Depression -0.3439 0.1692 0.0421 *
Health Efficacy
Smokes currently or before 0.1414 0.1407 0.3149
Exercise 0.5323 0.1466 0.0003 ***
Had an annual checkup within the past
year 0.2792 0.1853 0.1318

Interaction Terms



Age Group*Gender 0.4184 0.3168 0.1865

Age Group*Asthma 0.9326 0.433 0.0313 *

Age Group*Arthritis 0.3547 0.2903 0.2218
Model Fit

LRT=211794.62

p<.0001

*p<.05, ** p<.01, ***p<.001
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Appendix A-6. Stepwise Logistic Regression of Mental HRQOL (Building of Main Effects Model)

Model 1 Model 2 Model 3
b (SE.) O.R. p-value  Model Fit b (SEE.) O.R. p-value  Model Fit b (S.E.) O.R.  p-value Model Fit
LRT= 105908.75 146302.288 158940.59
p= <.0001 <.0001 <.0001
Demographics
Older Age 09335 (0.1253) 2.543 <.0001 0.8535 (0.163) 2348 <.0001 0.7743 (0.1686) 2.169 <.0001
Female -0.4595 (0.1347) 0.632 0.0006 -0.3081 (0.1437) 0.735 0.0321 -0.3208 (0.1452) 0726 0.0271
Married 0.625 (0.1269) 1.868 <.0001 0.2448 (0.1463) 1277 0.0942 0.2544 (0.1489) 1.29 0.0876
Racial/ Ethnic Minority <0.5563 (0.229) 0.573 00151 -0.3929 (0.2254) 0.675 0.0814 -0.3627 (0.2377) 0.696 0.127
Socio-Ecological
Income: $20.000 to $50.000 0.2914 (0.1731) 1338 0.0923 0.206 (0.1803) 1229 02534
$50.000 or more 0.8653 (0.2184) 2376 <.0001 0.7098 (0.227) 2034 0.0018
Education: Some college/ 2-year degree 0.0896 (0.1615) 1.094  0.5791 0.0934 (0.1626) 1.098  0.5657
4-year college degree or higher -0.1734 (0.172) 0.841 03133 -0.1874 (0.1726) 0.829 02776
Employment: Employed 0.8227 (0.2003) 2277 <.0001 0.8089 (0.2031) 2245 <.0001
Retired 0.8133 (0.195) 2255 <.0001 0.7537 (0.2034) 2.125 0.0002
Health Care System
Has Health Insurance 0.1296 (0.3444) 1.138  0.7066
Has One or More Usual Source of Care -0.2887 (0.3533) 0.749 04138
Experienced Cost as a Barrier to Care -0.7676 (0.2527) 0464  0.0024

General Health
Heart Attack
Coronary Heart Disease
Stroke
Asthma
COPD
Arthritis
Kidney
Diabetes
Cancer Related Factors
Breast Cancer
Gynecological Cancer
Head and Neck Cancer
Gastrointestinal Cancer
Blood Cancer
Male Reproductive Cancer
Skin Cancer
Lung Cancer
Urinary Cancer
Other Cancer
Treatment completed
Years since diagnosis
Psychological Well-Being
History of Depression
Health Efficacy
Smokes currently or before
Exercise
Had an annual checkup within the past
year

*p<.05, ¥ p<01, #¥5p <001, #¥* p <0001
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Model 4 Model 5 Model 6

b (S.E.) O.R. p-value  Model Fit b (S.E.) OR. p-value  Model Fit b (S.E.) O.R. p-value  Model Fit
LRT= 194589.3 203401.47 264977.57
p= <.0001 <.0001 <.0001
Demographics
Older Age 0.9591 (0.1777) 2.609 <.0001 1.1445 (0.1884) 3.141 <.0001 0.9456 (0.206) 2574 <0001
Female -0.283 (0.1471) 0.754 0.0545 -0.3024 (0.2024) 0.739  0.1352 -0.2683 (0.2128) 0.765 0.2074
Married 0.2844 (0.1463) 1.329 00519 0.4233 (0.1553) 1.527 0.0064 0.3747 (0.1668) 1.455 0.0247
Racial/ Ethnic Minority -0.2319 (0.2467) 0.793 0.3472 -0.1541 (0.2553) 0.857 0.5461 -0.2747 (0.2681) 0.76 0.3057
Socio-Ecological
Income: $20.000 to $50,000 0.0102 (0.1897) 1.01 0.957 -0.1319 (0.2083) 0.876 0.5264 -0.2783 (0.2393) 0.757 0.2448
$50.000 or more 0.5426 (0.2361) 1.721 0.0216 0.4488 (0.2566) 1.566  0.0803 0277 (0.283) 1319 0.3278
Education: Some college/ 2-year degree 0.1016 (0.1636) 1.107 0.5345 0.0973 (0.1734) 1.102 0.5747 0.2145 (0.1868) 1.239 0.2509
4-year college degree or higher -0.2523 (0.1797) 0.777 0.1604 -0.229 (0.1977) 0.795 0.2467 -0.0476 (0.2067) 0953  0.8178
Employment: Employed 0.6407 (0.202) 1.898 0.0015 0.6028 (0.2134) 1.827 0.0047 0.4219 (0.2335) 1.525 0.0708
Retired 0.676 (0.2052) 1.966 0.001 0.7757 (0.2177) 2.172 0.0004 0.6281 (0.2435) 1.874 0.0099
Health Care System
Has Health Insurance 0213 (0.3513) 1.237 0.5444 0.1575 (0.4205) 1.171 0.708 0.0948 (0.4166) 1.099 0.82
Has One or More Usual Source of Care -0.193 (0.3362) 0.824 0.5659 -0.0702 (0.3691) 0.932 0.8493 0.0214 (0.3674) 1.022 0.9535
Experienced Cost as a Barrier to Care -0.7573 (0.2345) 0.469 0.0012 -0.7736 (0.2418) 0.461 0.0014 -0.708 (0.2563) 0.493 0.0057
General Health
Heart Attack -0.00683 (0.2400) 0.993 09773 0.0861 (0.2550) 1.09 0.7356 0.0428 (0.2825) 1.044 0.8796
Coronary Heart Disease -0.3633 (0.2349) 0.695 0.1219 -0.4501 (0.2514) 0638  0.0735 -0.3376 (0.2641) 0.713  0.2011
Stroke -0.6141 (0.2446) 0.541 0.012 -0.7536 (0.2706) 0.471 0.0054 -0.6304 (0.2892) 0.532 0.0293
Asthma -0.5014 (0.2144) 0.606 0.0194 -0.4595 (0.2242) 0.632 0.0404 -0.3253 (0.2426) 0.722 0.18
COPD -0.4351 (0.1827) 0.647 00173 -0.4803 (0.2054) 0.619 0.0194 -0.4285 (0.2180) 0.652 0.0493
Arthritis -0.2331 (0.1449) 0.792 0.1076 -0.3062 (0.1514) 0.736 0.0431 -0.0676 (0.1643) 0.935 0.6808
Kidney -0.3143 (0.2152) 0.73 0.1441 0.396 (0.2354) 0673 0.0926 -0.3283 (0.2460) 0.72 0.182
Diabetes 0.2553 (0.1653) 1.291 0.1225 0.2713 (0.1736) 1.312 0.118 0332 (0.1923) 1.3%4 0.0843
Cancer Related Factors
Breast Cancer -0.6238 (0.4543) 0.536 0.1697 -0.564 (0.4289) 0.569 0.1885
Gynecological Cancer -0.255 (0.4791) 0.775 0.5946 -0.1416 (0.4597) 0.868 0.758
Head and Neck Cancer -0.145 (0.5164) 0.865 0.7789 0.0306 (0.5283) 1.031 0.9538
Gastrointestinal Cancer -0.6185 (0.4748) 0.539  0.1927 -0.4641 (0.4493) 0.629 0.3017
Blood Cancer -0.9136 (0.5216) 0.401 0.0798 -0.784 (0.5353) 0.457 0.1431
Male Reproductive Cancer -0.8355 (0.4812) 0.434  0.0825 -0.7624 (0.4600) 0.467 0.0974
Skin Cancer -0.8346 (0.4721) 0.434  0.0771 -0.8375 (0.4451) 0433  0.0599
Lung Cancer -0.04 (0.5697) 0.961 0.9441 -0.0609 (0.5281) 0.941 0.9082
Urinary Cancer -0.1521 (0.5037) 0.859 0.7626 -0.1743 (0.4680) 0.84 0.7096
Other Cancer -0.6749 (0.4952) 0.509 0.1729 -0.6479 (0.4741) 0.523  0.1717
Treatment completed 0.6358 (0.1695) 1.889  0.0002 0.6734 (0.1786) 1.961  0.0002
Years since diagnosis -0.0112 (0.0063) 0989  0.0763 -0.0104 (0.0069) 0.99 0.1364
Psychological Well-Being
History of Depression -1.5505 (0.1679) 0.212  <.0001
Health Efficacy
Smokes currently or before
Exercise
Had an annual checkup within the past
year

*p<.05, ** p<01, #¥5p < 001, **5* p <0001
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Model 7

b (SE) O.R. p-value Model Fit
LRT= 259105.5
p= <0001
Demographics
Older Age 0.976 (0.2067) 2.654 <.0001
Female -0.2088 (0.2161) 0.812 0.3339
Married 04158 (0.1707) 1516 00149
Racial/ Ethnic Minority -0.2893 (0.2836) 0.749 03077
Socio-Ecological
Income: $20,000 to $50,000 -0.2792 (0.2417) 0.756 0.248
$50.000 or more 0.2893 (0.2887) 1335 03164
Education: Some college/ 2-year degree 0.1744 (0.1901) 1.191 03591
4-year college degree or higher -0.0286 (0.2172) 0972 0.8954
Employment: Employed 0.4053 (0.2390) 15 0.09
Retired 0.5775 (0.2454) 1782 0.0186
Health Care System
Has Health Insurance -0.00046 (0.4187) 1 0.9991
Has One or More Usual Source of Care 0.0332 (0.4017) 1034 09342
Experienced Cost as a Barrier to Care -0.7034 (0.2602) 0.495  0.0069
General Health
Heart Attack -0.00764 (0.2889) 0992 09789
Coronary Heart Disease -0.326 (0.2639) 0.722 02167
Stroke -0.5944 (0.2981) 0.552  0.0461
Asthma -0.3236 (0.2388) 0.724 0.1754
COPD -0.5314 (0.2196) 0.588 0.0155
Arthritis -0.0673 (0.1645) 0935 0.6825
Kidney -0.2899 (0.2555) 0.748  0.2564
Diabetes 0.3689 (0.1982) 1446  0.0627
Cancer Related Factors
Breast Cancer -0.549 (0.4308) 0.578  0.2026
Gynecological Cancer -0.1574 (0.4642) 0854 0.7345
Head and Neck Cancer 0.0584 (0.5212) 1.06 09108
Gastrointestinal Cancer -0.4074 (0.4582) 0.665 0.3739
Blood Cancer -0.772 (0.5463) 0462 0.1576
Male Reproductive Cancer -0.7907 (0.4633) 0454 0.0879
Skin Cancer -0.9012 (0.4498) 0406 0.0451
Lung Cancer -0.1128 (0.5422) 0.893  0.8351
Urinary Cancer -0.1936 (0.4704) 0.824  0.6807
Other Cancer -0.7453 (0.4735) 0475 0.1155
Treatment completed 0.6437 (0.1822) 1904  0.0004
Years since diagnosis 0.0111 (0.0070) 0.989 0.115
Psychological Well-Being
History of Depression -1.5746 (0.1697) 0207 <.0001
Health Efficacy
Smokes currently or before 0.3405 (0.1645) 1406 0.0385
Exercise 0.1843 (0.1649) 1202 0.2637
Had an annual checkup within the past
year 0.1551 (0.2097) 1.168  0.45%

*p <05, ** p< 01, #*¥p < 001, *¥5* p < 0001
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Appendix A-7. Results 6 Logistic Regression of Mental HRQOL with All Interaction Terms
Entered into the Model (No Main Effects Shown)

b S.E. p-value
Interaction Terms
Age Group*Female -0.5738  0.4409 0.1931
Age Group*Married 0.3537 0.3550 0.3190
Age Group*Racial/Ethnic Minority -1.2117  0.5145 0.0185 *
Age Group*Income $2050k -0.4574  0.5088  0.3687
Age Group*Income $50K or more -0.5324 0.5880 0.3653
Age Group*Education: 2year -0.2498 0.3705 0.5002
Age Group*Education: College -0.7037  0.4288 0.108
Age Group*Employment: Employed 1.1135 0.5469 0.0417 *
Age Group*Employed: Retired 0.4833 0.4994 0.3331
Age Group*Health Insurance -0.3984  1.1796  0.7356
Age Group*Usual Source of Care 0.9508 0.7166  0.1845
Age Group*Cost as a Barrier to Care -0.2383  0.5407 0.6594
Age Group*Heart Attack 0.7439 0.6608  0.2603
Age Group*Coronary Heart Disease -0.0425  0.5869 0.9423
Age Group*Stroke -0.3251 0.6320  0.6070
Age Group*Asthma 0.0143 0.4535 0.9748
Age Group*COPD 0.0782 0.4317 0.8562
Age Group*Arthritis 0.0872 0.3268  0.7895
Age Group*Kidney Disease 0.1876  0.5062 0.7110
Age Group*Diabetes -0.1644  0.4020 0.6826
Age Group*Breast Cancer 0.7618 0.7894  0.3345
Age Group*Gynecological Cancers 0.2030 0.8589 0.8132
Age Group*Head antlleck Cancers -0.8757 0.9600 0.3617
Age Group*Gastrointestinal Cancers 0.7042 0.8788  0.4229
Age Group*Blood Cancers 0.1573 1.0331  0.8790
Age Group*Male Reproductive Cancer 0.0048  0.8813  0.9957
Age Group*Skin Cancer 0.9472 0.8608 0.2712
Age Goup*Lung Cancer 0.0606 1.0225  0.9527
Age Group*Urinary Cancer 0.2448 0.9114  0.7882
Age Group*Other Cancers 0.6553  0.9023  0.4677
Age Group*Treatment Completed -0.1480 0.3779  0.6953
Age Group*Years Since Diagnosis -0.0096 0.0149 0.5183
Age Goup*Depression 0.2228 0.3488 0.5230
Age Group*Smoke currently or before  -0.1784  0.3225  0.5801
Age Group*Exercise 0.2107 0.3305 0.5238
Age Group*Annual Check Up 0.2697 0.4153 0.5161

*p<.05



Appendix A-8. Logistic Regression of Phgical HRQOL including Main and Interaction Effects

b S.E. p-value
Demographics
Older Age 0.7695 0.3782 0.0419 *
Female -0.1934  0.2143 0.3668
Married 0.4181 0.1708 0.0144 *
Racial/ Ethnic Minority 0.3267 0.3297 0.3217
SocicEcological
Income: $20,000 to $50,000 -0.2495  0.2376 0.2938
$50,000 or more 0.3302 0.2849 0.2464

Education: Some collegefyZar degree 0.1597 0.1901 0.401
4-year collge degree or higher  -0.045  0.2194 0.8374

Employment: Employed 0.2244  0.2796 0.4224
Retired 0.4645 0.3684 0.2073

Health Care System
Has Health Insurance 0.00882 0.4182 0.9832
Has One or More Usual Sar of Care -0.0748 0.384 0.8455

Experienced Cost as a Barrier to Care -0.817 0.2576 0.0015 **
General Health

Heart Attack 0.00915 0.2855 0.9744
Coronary Heart Disease -0.3081 0.2641 0.2434
Stroke -0.5918 0.2906 0.0417 *
Asthma -0.3316  0.2351 0.1584
COPD -0.5631 0.2168 0.0094 **
Arthritis -0.0667 0.1627 0.6816
Kidney -0.2677  0.2532 0.2904
Diabetes 0.3977 0.1975 0.0441 *
Cancer Related Factors
Breast Cancer -0.5859 0.44X1 0.1859
Gynecological Cancer -0.2366  0.4779 0.6206
Head and Neck Cancer 0.0132  0.5343 0.9803
Gastrointestinal Cancer -0.4537 0.4684 0.3327
Blood Cancer -0.856 0.5578 0.1249
Male Reproductive Cancer -0.8731  0.4802 0.0691
Skin Cancer -0.9749  0.461 0.0344
Lung Cancer -0.1821 0.5581 0.7442
Urinary Cancer -0.2461 0.4844 0.6114
Other Cancer -0.8191  0.487 0.0926
Treatment completed 0.7083 0.1824 0.0001 ***
Years since diagnosis -0.0105 0.00702 0.1351
Psychological WelBeing
History of Depression -1.6126  0.1709 <.0001 *x*=*
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Health Efficacy

Smokes currently or before 0.3667 0.1627 0.0242 *
Exercise 0.1699 0.1658 0.3057
Had an annual clo&up within the past
year 0.1606  0.2147 0.4544
Interaction Terms
Age Group * Racial/Ethnic Minority -1.1273 0.48 0.0189 *

Age Group * Employed (vs. Unemployed 0.7434 0.508 0.1434

Model Fit
LRT: 264952.333
p<.0001

*p<.05, ** p<.01, **p<.001, **** p<.0001



Appendix A-9. Stepwise Logistic Regression of Low HRQOL Limiting Usual Activities (Building of Main Effects Model)

Model 1 Model 2 Model 3
b S.E. O.R. p-value Model Fit b S.E. O.R. p-value  Model Fit b S.E.  O.R.  p-value Model Fit
LRT 53411.794 141086.76 157644.79
Variables p= <0001 <.0001 <.0001
Demographics
Older Age 0.6435 0.1254 1.903 <.0001 0.6985 0.1703 2011 <.0001 06395 0.1735 1.895 0.0002
Female 0.1451 0.1316 0.865 0.2699 -0.0103 0.1456 099 0.9438 0.0105 0.1446  0.99 0.9423
Married 0476 0.1303 1.61 0.0003 0.0142 0.1526 1.014 0.9258 00214 0.1518  1.022 0.8879
Racial/ Ethnic Minority 0.5495 02483 0577 0.0269 -0.2682 0.2899 0.765 0.355 -0213  0.2854  0.808 0.4555
Socio-Ecological
Income: $20.000 to $50,000 0.5518 0.1803 1.736 0.0022 04977 0.1786  1.645 0.0053
$50,000 or more 0.7725 0.2215 2.165 0.0005 0.6547 02193  1.924 0.0028
Education: Some college/ 2-year
degree -0.2147 0.1582 0.807 0.1747 0.2221 0.1592  0.801 0.1631
4-year college degree or
higher -0.0079 0.1748 0.992 0.9639 -0016  0.1771  0.984 0.9279
Employment: Employed 1.4306 0.2245 4.181 <.0001 14455 0.2207 4.244 <.0001
Retired 0.7807 0.1927 2.183 <.0001 0.7291 0.1974 2,073 0.0002
Health Care System
Has Health Insurance 0.5251 0.3526  0.592 0.1364
Has One or More Usual Source of Care 0.0127 0.3781  0.987 09731
Experienced Cost as a Barrier to Care 0.9575 0.2458 0.384 <0001

General Health
Heart Attack
Coronary Heart Discase
Stroke
Asthma
COPD
Arthritis
Kidney
Diabetes
Cancer Related Factors
Breast Cancer
Gynecological Cancer
Head and Neck Cancer
Gastrointestinal Cancer
Blood Cancer
Male Reproductive Cancer
Skin Cancer
Lung Cancer
Urinary Cancer
Other Cancer
Treatment completed
Years since diagnosis
Psychological Well-Being
History of Depression
Health Efficacy
Smokes currently or before
Exercise
Had an annual checkup within the past
year

#p <05, ** p <01, #**p <001, **** p< 0001
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Model 4 Model 5 Model 6
b S.E. O.R. p-value Model Fit b S.E. O.R.  p-value Model Fit b SE. OR. p-value Model Fit
LRT 211128.21 197260.49 20721733
Variables p= <0001 <.0001 <.0001
Demographics
Older Age 0.836 0.1795 2.307 <0001 0.7587 0.1948 2.135 <.0001 0.671 0.1954 1956 0.0006
Female 0.0402 0.1462 1.041 0.7832 -0.012 0.1997 0.988 09522 0.0298 0.2017 1.03 0.8825
Married -0.00747 0.1591 0.993 0.9625 -0.0386 0.1698 0.962 0.82 -0.0642 0.1709 0938 0.7073
Racial/ Ethnic Minority -0.0599 0.2823 0.942 0.8321 -0.2017 0.3058 0.817 0.5096 -0.2407 0.3204  0.786 0.4524
Socio-Ecological
Income: $20,000 to $50,000 0405 0.1967 1.499 0.0395 03453 0.2164 1.412 0.1106 02952 0.221 1.343 0.1817
$50,000 or more 0.5042 0.2439 1.656 0.0387 0.4505 0.2634 1.569 0.0872 0.3753 0.2705 1455 0.1653
Education: Some college/ 2-year
degree -0.318 0.1627 0.728 0.0506 -0.3358 0.1721 0.715 0.0511 -0.3185 0.176 0.727 0.0703
4-year college degree or
higher -0.2032 0.1875 0.816 0.2783 -0.1811 0.2001 0.834 0.3655 -0.1145 0.2032  0.892 0.5733
Employment: Employed 1.1806 0.2354 3.256 <0001 1.004 0.2464 2729 <.0001 0.8961 0.25 245 0.0003
Retired 0.622 0.2006 1.863 0.0019 0.6219 0.2106 1.862 0.0031 0.5425 0.2115 72 0.0103
Health Care System
Has Health Insurance -0.4584 0.3774 0.632 0.2245 -0.4164 0.4147 0.659 03153 -0.4601 0.405 0.631 0.2559
Has One or More Usual Source of Care 0.1634 03711 1.178 0.6597 0.1333 0.4247 1.143 0.7537 0.1641 0.4306 1178 0.7031
Experienced Cost as a Barrier to Care -0.7739 02505 0.461 0.002 -0.7962 0.2693 0.451 0.0031 -0.7589 0.2732 0468 0.0055
General Health
Heart Attack 0.055 0.2488 1.057 0.8249 0.1672 0.2699 1.182 0.5357 0.1692 0.2734  1.184 0.5361
Coronary Heart Discase -0.3528 0.2424 0.703 0.1455 -0.4944 0.2445 0.61 0.0431 -04557 0.2464  0.634 0.0644
Stroke -0.5873 0.2531 0.556 0.0203 -0.6599 0.2742 0.517 0.0161 -0.5954 0.2843 0551 0.0362
Asthma -0.6199 02165 0.538 0.0042 -0.5362 0.234 0.585 0.022 -04776 0.2388  0.62 0.0455
COPD -0.5751 0.1817 0.563 0.0016 -0.4119 0.2088 0.662 0.0485 -0.3811 02114 0.683 0.0715
Anhritis -04691 0.1506 0.626 0.0018 -0.5433 0.1624 0.581 0.0008 -0.4815 0.1674  0.618 0.004
Kidney -0.5945 0.2623 0.552 0.0234 -0.699 0.3085 0.497 0.0235 -0.6715 03109  0.511 0.0308
Diabetes -0.3849 0.1737 0.681 0.0267 -0.2919 0.1836 0.747 0.1119 -0.2732 0.1891  0.761 0.1485
Cancer Related Factors
Breast Cancer -0.0694 0.4172 0.933 0.8679 -0.0589 0.405 0.943 0.8844
Gynecological Cancer -0.4331 0.4569 0.649 0.3432 -0.4061 04508  0.666 0.3676
Head and Neck Cancer -0.0125 0.487 0.988 09796 0.0458 04819 1.047 0.9243
Gastrointestinal Cancer -1.061 0.4227 0.346 0.0121 -1.0546 04117 0.348 0.0104
Blood Cancer -0.2951 0.4694 0.744 0.5295 -0.2188 04639  0.803 0.6372
Male Reproductive Cancer -0.2978 0.4392 0.742 04977 -0.2531 04359  0.776 0.5615
Skin Cancer 0.0196 0.4539 1.02 0.9656 0.00599 04413 1.006 0.9892
Lung Cancer -0.8863 0.5157 0.412 0.0857 -0.9328 05119 0.393 0.0684
Urinary Cancer -0.1457 0.4613 0.864 0.7522 -0.179 04474 (0.836 0.689
Other Cancer -0.3617 0.4468 0.696 04182 -0.3336 04386 0.716 0.4469
Treatment completed 04803 0.1757 1.617 0.0063 0.5063 0.1782  1.659 0.0045
Years since diagnosis -0.0029 0.00651 0.997 0.6561 -0.00308 0.0066  0.997 0.6403
Psychological Well-Being
History of Depression -0.6264 0.1792  0.535 0.0005

Health Efficacy

Smokes currently or before

Exercise

Had an annual checkup within the past
year
#p <05, ¥ p <01, ***p <001, **** p<.0001
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Model 7

b S.E. O.R. p-value Model Fit
LRT 215580.8
Variables p= <.0001
Demographics
Older Age 0.6962 02054 2.006 0.0007
Female 0.00683 02111 1.007 0.9742
Married -0.0665 0.1791 0.936 0.7103
Racial/ Ethnic Minority -0.329 0.3233 072 0.3087
Socio-Ecological
Income: $20,000 to $50,000 0.3358 0.2276 1.399 0.1402
$50,000 or more 0.4053 0.2807 1.5 0.1487
Education: Some college/ 2-year
degree -0.4166 0.1805 0.659 0.021
4-year college degree or
higher -0.2844 02109 0.752 0.1775
Employment: Employed 0.8996 02518 2.459 0.0004
Retired 04788 0.2225 1.614 0.0314
Health Care System
Has Health Insurance -0.8123 0.3883 0.444 0.0365
Has One or More Usual Source of Care -0.1201 04743 0.887 0.8
Experienced Cost as a Barrier to Care -0.7007 0.276 0.496 0.0111
General Health
Heart Attack 02209 02727 1.247 0.4178
Coronary Heart Discase -0.4973 0.2465 0.608 0.0436
Stroke -0.5662 0.295 0.568 0.0549
Asthma -0.4846 0.2282 0.616 0.0337
COPD -0.301 02158 0.74 0.1632
Arthritis -0.5259 0.1665 0.591 0.0016
Kidney -0.7284 0.323 0.483 0.0241
Diabetes -0.2724 0.1903 0.762 0.1523
Cancer Related Factors
Breast Cancer -0.0409 04158 096 0.9216
Gynecological Cancer -0.3072 0.4545 0.736 0.4991
Head and Neck Cancer 0.0568 04813 1.058 0.9061
Gastrointestinal Cancer -0.9701 04322 0.379 0.0248
Blood Cancer -0.3156 04775 0.729 0.5087
Male Reproductive Cancer -0.2392 0.4442 0.787 0.5902
Skin Cancer 0.0253 0.4643 1.026 0.9565
Lung Cancer -0.6386 05172 0.528 0.2169
Urninary Cancer -0.1531 0.4686 0.858 0.7438
Other Cancer -0.3156 0.4527 0.729 0.4858
Treatment completed 04353 0.179 1.545 0.015
Years since diagnosis -0.00338 0.0069 0.997 0.624
Psychological Well-Being
History of Depression -0.6449 0.1752 0.525 0.0002
Health Efficacy
Smokes currently or before -0.289 0.1624 0.749 0.0752
Exercise 05139 0.1595 1.672 0.0013
Had an annual checkup within the past
year 0.7361 02028 2.088 0.0003

#p <05, ** p <01, ***p <001, **** p< 0001



Appendix A-10. Results of Logistic Regression of Activities imitations with All Interaction
Terms Entered into the Model (No Main Effects Shown)

b S.E. p-value
Interaction Terms
Age Group*Female 0.1451 0.4194  0.7293
Age Group*Married -0.0716  0.3478  0.8369
Age Group*Racial/Ethnic Minority -1.1052  0.5564 0.047 *
Age Group*Income $2050k 0.1123 0.448  0.8021
Age Group*Income $50K or more 0.4007 0.5283  0.4482
Age Group*Education: 2year -0.5022  0.3645 0.1682
Age Group*Education: College -0.8953 0.4083 0.0283 *
Age Group*Employment: Empled 0.9533 0.5455  0.0805
Age Group*Employed: Retired 0.2173  0.4889 0.6567
Age Group*Health Insurance 0.7186 1.3986  0.6074
Age Group*Having a Usual Source ¢
Care 1.4217 0.71 0.0452 *
Age Group*Cost as a Barrier to Care -0.1422 0.5706  0.8033
Age Group*Heart Attack 1.0202 0.5784 0.0778
Age Group*Coronary Heart Disease  -0.691 0.5381 0.1991
Age Group*Stroke 0.7342 0.6007 0.2216
Age Group*Asthma 1.3852 0.4602 0.0026 **
Age Group*COPD -0.5903 0.4544  0.1939
Age Group*Arthritis -0.224  0.3198 0.4837
Age Group*Kidney Disease -0.3379  0.5959 0.5707
Age Group*Diabetes 0.0251 0.3787 0.9471
Age Group*Breast Cancer -0.6602 0.8674  0.4466

Age Group*Gynecological Cancers  -0.6418  0.9374  0.4935
Age Group*Head and Neck Cancers -1.8604  0.9%601 0.0526
Age Group*Gastrointestinal Cancers  0.0798  0.9001  0.9293

Age Group*Blood Cancers -0.5689 1.0007  0.5697
Age Group*Male Reproductive

Cancers -2.0516 0.9704 0.0345 *
Age Group*Skin Cancer -1.6107 0.9721  0.0975
Age Group*Lung Cancer 1.4774 1.221 0.2263
Age Group*Urinary Cancer -0.9542 0.9862 0.3333
Age Group*Other Cancers -1.0485 0.9366  0.2629
Age Group*Treatment Completed -0.225 0.3562  0.5276
Age Group*Years Since Diagnosis -0.00324  0.0145  0.8227
Age Group*Depression 0.20@ 0.3427 0.5591
Age Group*Smoke currently or

before 0.4825 0.3134 0.1236
Age Group*Exercise -0.1196  0.3123  0.7018
Age Group*Annual Check Up -0.0733  0.4065 0.8569

*p<.05, ** p<.01



Appendix A-11.Logistic Regression of Experiencing Actiities Limitations including Main and
Interaction Effects (Full Model)

p-
b S.E. value
Variables
Demographics
Older Age -0.1241 0.7303 0.8651
Female 0.0412 0.2131 0.8467
Married -0.023 0.1711 0.8931
Racial/Ethnic Minority 0.4337 0.4163 0.2975
SocicEcological
Income: $20,000 to $50,000 0.4167 0.2237 0.0625
$50,000 or more 0.4271 0.2713 0.1155

Education: Some collegefyZar degree -0.1009 0.284 0.7224
4-year college degree or higher  0.2594 0.3093 0.4017

Employment: Employed 0.9035 0.2479 0.0003 ***
Retired 0.4315 0.2301 0.0608
Health Care System
Has Health Insurance -1.0095 0.4315 0.0193 *

Has One or More Usual Source of Care -1.0521 0.4647 0.0236 *
Experienced Cost as a Barrier to Care  -0.7829 0.2683 0.0035 **
General Health

Heart Attack 0.2482 0.2728 0.363
Coronary Heart Disease -0.5143 0.248 0.0381 *
Stroke -0.4976 0.2833 0.079
Asthma -1.1411 0.3521 0.0012 **
COPD -0.4121 0.2215 0.0628
Arthritis -0.5032 0.1559 0.0012 **
Kidney -0.6774 0.2928 0.0207 *
Diabetes -0.1883 0.1846 0.3077
Cancer Related Factors
Breast Cancer -0.0559 0.4271 0.8959
Gynecological Cancer -0.1823 0.4734 0.7001
Head and Neck Cancer 0.2573 0.5053 0.6106
Gastrointestinal Cancer -0.9832 0.4442 0.0269 *
Blood Cancer -0.288 0.494 0.5599
Male Reprodudte Cancer 0.8195 0.6474 0.2056
Skin Cancer -0.0233 0.4724 0.9606
Lung Cancer -0.5568 0.5454 0.3073
Urinary Cancer -0.1899 0.4794 0.6921
Other Cancer -0.261 0.468 0.5771
Treatment completed 0.5509 0.1697 0.0012 *

0.00334 0.00688 0.628

Years since diagnosis
Psychological WelBeing

History of Depression -0.6984 0.1709 <.0001 *x**
Health Efficacy
Smokes currently or before -0.1709 0.1562 0.2741
Exercise 0.5357 0.1557 0.0006 ***
Had an annual checkup within the past
year 0.7744 0.1947 <.0001 rxx

Interaction Terms
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Age Group*Race/Ethnicity -1.1822 0.5559 0.0334 *
Age Group*College or Higher -0.8105 0.3737 0.0301 *
Age Group*Usual Source of Care 1.3969 0.7213 0.0528
Age Group*Asthma 1.1692  0.4388 0.0077 **
Age Group*Male Reproductive Cancer -1.307 0.5605 0.0197 *
Model Fit
LRT=240283.193
p<.0001
*p<.05, ** p<.01, **p<.001, ****p<.0001
I
I
Appendix B

Appendix B-1. List of SEER Registries by State (Year of SEER Entry)

Alaska Native Tumor Registry (1992)
Atlanta (1975)

Connecticut (1973)

Detroit (1973)

California, Greater (2000)

California, Los Angeles (1992)
California, San Fragisco-Oakland (1973)
California, San JosMonterey (2000)
Hawaii (1973)

lowa (1973)

Kentucky (2000)

Louisiana (2000)

New Jersey (2000)

New Mexico (1973)

Georgia, Greater (2000)

Georgia, Rural (1992)

SeattlePuget Sound (1974)

Utah (1973)
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Appendix B-2. Operationalization of Variables in Chapter 3

Outcome Variables
Mental HRQOL
Physical HRQOL

Explanatory Variables
ANTECEDENT FACTORS
Demographics
Age
Race/Ethnicity
Marital Status
Gender

IncomeLevel

EducationLevel
Cancer Characteristics
Time since Diagnosi
Cancer Stagg¢

STRESS FACTORS
Co-morbidities

Difficulties with Activities of
Daily Living (ADLS)

History of Depressive
Symptoms

COPING FACTORS
Self-Rated Health Appraisg

Survey Languags

Operational Definition
Mental Component Score (MCS) of the Short F&6n(SF36)
Physical Component Score (PCS) of the3®F

Operational Definition

Age at MHOS interview
NHW (0), AAPI (1)
Not married (0), Married (1)

Male (0), Female (1)

Continuoug<$5,000 = 0; $5,00059,999 = 1; $0,00®$19,999 =
2; $20,008%$29,999 = 3; $30,0$39,999 = 4; $40,0@H49,999 =
5; $50,008%$79,999 = 6; $80,0@$99,999 = 7; $100,000+ = 8)
Continuoug8" grade or less = 0; Some high school = 1; High
school/ GED = 2; Some college or 2 yea3; 4 year college
graduate = 4; College degree or higher = 5)

ContinuougMonths)
Continuoug(In-situ=0, Local=1, Regional=2, Distant=3)

Continuous Sum ofNo (0) Yes (1) to the following: Hypertension
Coronary arter disease, Congestive heart failudmart attack,
Other heart conditiongtroke, COPD, Inflammatory bowel
disease, Arthritis, Osteoporosis, Sciatib@mbetes

Continuous Sum ofresponse to 2 items using a likert scale:
1. Moderate activities, such as moving a table, pushing a
vacuum cleaner, bowling, or playing golf (Limited a lot 5
A little =1; Not at all=0)
2.! Climbing stairs (Limited a lot 52A little =1; Not at all=0)

No (0), Yes (1)

Continuous
Chinese (0), English (1)
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Appendix B-3. Correlation Matrix

Zero-Order Correlation Coefficients

Perceived

Marital Survey Time Since Tumor Co- Difficulties Depressive Health Mental
Variables Age Race Status Gender Income Education Language Diagnosis Stage morbidities with ADLs Symptoms Efficacy HRQOL
Age -
Race 0.022 * gz
Marital Status <0132 #%2%’ 0,038 %% -
Gender 0.007 -0.022 * -0.361 ik -
Income -0.050 **#x 0,002 0351 #xex (187 wenx -
Education 20113 #E2%7 .20.0057 %% % 0.001T'%%8%  Z0,082; %% 0304 eeex -
Survey Language 0.015 0,332 %%k 0,050 Hek¥ 0.017 0.052 #%x¥ 0:100: *exx -
Time Since Diagnosis -0.030 ** -0.006 -0.044 wEEE 0.184 *#&% 0,006 0.004 0.036 *#** -
Tumor Stage 0.112 **** 0,019 0.039 *** -0.118 *#xx 0,023 -0.019 -0.009 -0.344 Hrrx -
Co-morbidities 0.025 * -0.051 #ix (033 -0.029 #* -0.118 Haxix -0.088 ik 0.026 * -0.002 -0.022 *
Kf{:ﬂlms et 0.154 ***x 0,013 20,117 wencee 0.037 "= -0.163 i -0.123 *xxx -0.022 * -0.014 0.041 0.302:%¥%x -
Depreaslye -0.082 #*rx 0,021 * -0.004 FHEX Q048 FrEE (152 Hrwk -0.104 F=Ex 0,007 0.012 0.016 0.205 #xex 0301 *ex
Symptoms
:;"::::d Health 0.068 **¥* (087 ik 0.041 *#+*%  -0.006 0215748 %k 5197 % %%x 0.0657 44k 0.060 **** (078 **** -0.378 *kk -0.454 #wix -0.348 wkix -
Mental HRQOL 0.027 *% -0.047 *kkx 0.082 **** 0,028 ** 0208 ¥s%x 0:16] #exx 0.072 #asx 0.004 -0.008 -0.226 ***x -0.405 *xx =0.583 wack¥ 0471 xe%k -
Physical HRQOL -0.101 **** 0,010 0.090 **** 0,072 ***k* (209 *k*x 0.159#asx -0.001 0.035 #** -0.053 *Hx* -0.428 *xkk <0.551 weex -0.264 **x* 0.65] %skx 0.287 **kx*

*p< 05, *¥p <01, **¥p <001, ***¥% <0001
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Appendix B-4. Cancer Type by RacéEthnicity

Nasopharyngeal Stomach Colorectal Liver Cervical
NHW AAPI Total NHW AAPI NHW AAPI AAPI
(%) (%) (%) (%) (%) Total (%) NHW (%) AAPI(%) Total (%) (%) (%) Total (%) NHW (%) (%) Total (%)
31 03 23 1.7 54 05 307 34 132 98 439 42 7564 83 1014 75 8578 82 83 09 45 33 128 12 1156 13 133 99 1289 12

*Reported percentages reflect proportion of the cancer type within cach racial/ethnic group

*p<.0001
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Appendix B-5. Models of Hierarchical Regressions for Mental HRQOL

Model 1 Model 2 Model 3 Model 4
Variables B SE t B SE t B SE t B SE t
Demographics
AAPI -1.485 0397 -3.7 *** -1.523 0.409 -3.7 ¥ -2.061 0322 -6.39 *#*% 1204 0327 -3.68 #**
Age 0.087 0.016 5.53 **** 0.083 0.017 4.86 ##** 0.057 0.014 4.16 *¥*** 0.015 0014 1.13
Female 0.360 0.278 1.3 0.403 0.308 1.31 0476 0243 196 * 0438 0237 1.85
Married 0.507 0.293 1.73 0476 0318 1.5 -0.425 0.250 -1.7 -0.232 0.245 -0.95
Education 0.826 0.105 7.85 #*#* 0.831 0.113 7.33 #&** 0.324 0.090 3.62 *** 0.162 0.088 1.84
Income 1.036 0.080 12.9 *¥¥* 1.107 0.087 12.8 **** 0.623 0.069 9.06 **¥* 0.485 0.068 7.16 ****
Cancer Characteristics
Months Since Diagnos 0.000 0.001 -0.2 0.000 0.001 0.09 -0.001 0.001 -0.93
Cancer Stage -0.109 0.200 -0.5 0.171 0.158 1.09 0.337 0.155 2.18 *
Stress Factors
Comorbidities -0.197 0.064  -3.1 ** 0.109 0.065 1.69
Difficulty with ADLs -1.253 0.058 -21.5 *#*%  _(0.848 0.061 =14 FwEx
Depressive Symptoms -13.170 0.276 -47.8 *#&*  _12.200 0.274 -44.8 *#**
Coping Factors
Self-Appraised Health 2.263 0.125 18.13 ##k*
English Survey Language 3.074 1.044  2.94 **
Intercept 36.350 1.334 27.3 ##¥%  36.569 1.448 25.3 ¥k 47.656 1.179 40.4 **#*  40.198 1.539 26.12 ****
Adj. R’ 0.056 0.062 0.421 0.455

*p<.05, #* p<.01, ¥¥¥p <001, *** p <0001
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Appendix B-6. Main Effects and Interaction Model for Mental HRQOL

Demographics
AAPI  -2.992 1.347 -2.220 .

Age 0.017 0.014 1.280
Female 0.453 0.236 1.920
Married -0.223 0.245 -0.910
Education 0.151 0.088 1.720
Income 0.486 0.068 7.200 susx
Cancer Characteristics
Months Since Diagms -0.001 0.001 -0.780
Cancer Stage 0.337 0.154 2.190 .
Stress Factors
Comorbidities 0.156 0.069 2.250 .

Difficulty with ADLs -0.776 0.067 -
11.630 ****
Depressive Symptom - 0.293 -
12.559 42.870 ****
Coping Factors

Selfrated healtlappraisal 2.176 0.134 16.300 s

English Survey Languag 2.561 1.054 2430

Interaction Terms
AAPI *Comorbidities -0.460 0.191 -2.410 .

AAPI*Difficulty with ADLs  -0.369 0.154 -2.400
AAPI*Depressive Symptom:« 2.069 0.816 2.540

AAPI*Self-rated health 0.977 0.362 2.700
appraisal *

Intercept 40.691 1.560 26.080 sxxx
Adj. R®? 0.457

*p<.05, ** p<.01, ***p<.001, **** p<.0001
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Appendix B-7. Models of Hierarchical Regressions for Physical HRQOL

Model 1 Model 2 Model 3 Model 4
Variables i} SE t B SE t B SE t B SE t
Demographics
AAPI  0.686 0.424 1.62 0.974 0.438 2:22:% 0.370 0.354 1.05 1.853 0.320  5.78 ##**
Age -0.104 0.017 -6.16 **** -0.102  0.018  -5.61 *#** -0.016 0.015 -1.08 -0.116  0.013  -8.73 *#**
Female -0.875 0.297 -2.95 ** -1.028  0.330 -3.12 ** -1.305  0.266 -4.,9 *dkk -1.358  0.232  -5.86 kEE
Married -0.069 0.314 -0.22 0.173 0.340  0.51 -0453 0.275 -1.65 -0.084 0.240 -0.35
Education 0.809 0.113 7.18 ¥*%¥ 0.803 0.121 6.61 *H*E 0.342  0.098 3.48 F*k -0.030 0.086 -0.35
Income 1.082 0.086 12.63 **** 1.050 0.093 11.31 **** 0.508 0.076 6.72 ¥ 1%% 0.212  0.066 3.2 ¥
Cancer Characteristics
Months Since Diagnos 0.004 0.002 2.53 * 0.003  0.001 2:.59°%% 0.001  0.001 0.6
Cancer Stage -0.466 0.214 -2.17 * -0423  0.173  -2.44 * 0.043 0.151 0.28
Stress Factors
Comorbidities -1.845  0.070 -26.34 *¥¥* -1.071  0.063 -16.88 ****
Difficulty with ADLs -2484  0.064 -38.96 #¥E* -1.573  0.059 -26.56 #***
Depressive Symptoms -1.520 0.303  -5.02 #EEE 0.759 0.268  2.83 **
Coping Factors
Self-Appraised Health 5:505 0.122 451 **k*x
English Survey Language -1.524  1.023  -1.49
Intercept 38.864 1.427 27.24 #wk*E 38.821 1.551 25.03 *¥** 44.805 1297 34.56 *F¥* 35.137 1.508 23:3 #HAk
Adj. R’ 0.057 0.061 0.392 0.543

*p<.05, ** p<.01, #¥¥p <001, ¥*** p <0001
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Appendix B-8. Main and Interaction Effects Model for Physical HRQOL

Variables ! SE t

Demographics
AAPI 7.164 2971 241
Age -0.107 0.014 -7.55 #xxx
Female -1.383 0.231 -5.98 #xxx
Married -0.122 0.240 -0.51
Education -0.031 0.086 -0.36
Income  0.216 0.066  3.26 **
Cancer Characteristics
Months Since Dignos  0.001 0.001 0.63
Cancer Stage 0.035 0.151 0.23
Stress Factors
Comorbidities -1.068 0.063 -16.86 ***x
Difficulty with ADLs  -1.694 0.064 -26.47 #%xx
Depressive Symptom  0.780 0.268 291 =
Coping Factors
Selfrated health 5.467 0.122 4438
appraisal Fhkk
English Survey -1.097 1.025 -1.07
Language
Interaction Terms
AAPI*Age -0.080 0.039 -2.06 =

AAPI*Difficulty with 0.695 0.138 5.03
ADLs *kkk

Intercept 34.274 1.558 22 wkkx
Adj. R? 0.545

*p<.05, ** p<.01, **p<.001, **** p<.0001



Appendix C

Appendix C-1. Subjective WellBeing Questions

1.! During the last month, how often did you feel cheerful?
(Every day [7 days a week], Most daysg®lays a week], Some days4alays a week],
Rarel [Once a week or less], Never)
2.! During the last month, how often did you feel bored?
(Every day [7 days a week], Most daysg®lays a week], Some days4alays a week],
Rarely [Once a week or less], Never)
3.! During the last month, how often did you feell ©f life?
(Every day [7 days a week], Most daysg®lays a week], Some days4alays a week],
Rarely [Once a week or less], Never)
4. During the last month, how often did you feel upset?
(Every day [7 days a week], Most daysqSlays a week], Some daj2-4 days a week],
Rarely [Once a week or less], Never)
5. Agreement with the following statement: My life has meaning and purpose.
(Agree a lot, Agree a little, Agree not at all)
6. Agreement with the following statement: | feel confident and good abcsglmy
(Agree a lot, Agree a little, Agree not at all)
7.1 Agreement with the following statement: | gave up trying to improve my life a long
time ago.
(Agree a lot, Agree a little, Agree not at all)
8. Agreement with the following statement: | like my livisguation very much.
(Agree a lot, Agree a little, Agree not at all)
9. Agreement with the following statement: Other people determine most of what | can
and cannot do.
(Agree a lot, Agree a little, Agree not at all)
10!Agreement with the following statemeritVhen | really want to do something, | usually
find a way to do it.
(Agree a lot, Agree a little, Agree not at all)
11!Agreement with the following statement: | have an easy time adjusting to change.
(Agree a lot, Agree a little, Agree not at all)
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Appendix C-2. Operationalization of Dependent Variablesn Chapter 4

Antecedent Factors

Gender Male =0
Female =1

Age Young old (ages 654) =0
Middle old (ages 784) = 1
Old old (ages 85+) =2

Race Non-Hispanic White = 0

Racial/Ethnic minority= 1

Education Level

Continuous

Stress Factors

Co-morbidities

Continuous; summation of the following: heart attack, heart dise
high blood pressure, arthritis, osteoporosis, diabetes, lung dised
stroke, & dementia/AlzheimerOs

Anxiety/Depressive @nptoms

PHQ4

Coping Factors

Social Engagement

Continuous; summation of the following: (1) Visiting family and
friends; (2) Attending religious services; (3) Participating in
organized activities besides religious services; (4) Going out for
enjoyment; ad (5) Volunteering
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Appendix C-3. Correlation Matrix

Zero Order Correlation Coefficients

Racial/Ethnic Educati Social
Age Group Gender Minority Marital Status on Comorbidities PHQ-4 Engagement
Gender 0.01424
Racial/ Ethnic Minority ~ -0.10484* 0.02782
Marital Status  -0.21336 **** -0.37231 **** -0.06164
Education -0.04276 -0.14323** -0.23984 *+**  (0.27043 ***x
Comorbidities -0.03166 0.09159 0.11144* -0.06429 -0.18814***
PHQ-4 Score -0.02583 0.07918 0.09663 -0.02213 -0.17028** 0.18096***
Social Engagement -0.03672 -0.03344 -0.19991 *** 0.11169* 0.23153*+**  .0.26295****  -0.3167****
Subjective WellBeing  -0.0045 0.01208 -0.0217 0.12454* 0.17196** -0.18158***  -0.62754**** 0.3234 2%+

Appendix C-4. Additive Model of Linear Regressions

Variable ! SE t ! SE t ! SE t

Age Group (1 vs. 3) -0.339 0.691 -0.49 -0.103 0.540 -0.19 -0.160 0.533 -0.3

Age Group (2 vs. 3) -0.285 0.630 -0.45 0.428 0.495 0.87 0.393 0.488 0.81
Male -0.752 0.532 -1.41 -0.839 0.416 -2.02 * -0.765 0.411 -1.86
Non-Hispanic White -0.242 0.658 -0.37 -0.626 0.515 -1.22 -0.874 0.514 -1.7

Not Married -1.036 0.569 -1.82 -1.206 0.445 -2.71 ** -1.172 0.439 -2.67 **
Education Level 0.302 0.113 2.68 ** 0.050 0.090 0.56 0.015 0.090 0.17

No. of Comorbidities -0.194 0.117 -1.66 -0.120 0.118 -1.02
PHQ-4 Score -1.111 0.080 -13.88 **** -1.055 0.081 -13.04 ¥+
Social Engagement ) 0.529 0.167 3.17 **
Intercept 33.398 1.068 31.29 37.745 0.955 39.54 xx** 36.343  1.040 34.94 =
Adj. R* 0.027 0.404 0.420

F-test 2.32* 28.62% 27.28**

*p<.05,p<.01,p<.001,p<.0001
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