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Abstract

Purpose—Cancer registry survival analyses have shown that adolescent and young adult patients
with low socioeconomic status (SES) have reduced survival compared to those with higher SES.
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The objective of this study was to determine whether neighborhood- (nSES) and/or individual-
level SES (iSES) also predicted current quality of life in adolescent and young adult survivors.

Methods—The Socioeconomics and Quality of Life study surveyed adolescent and young adult
survivors of leukemia and lymphoma at least one year post-diagnosis using population-based
ascertainment. Factor analysis was used to create a multidimensional age-relevant iSES score and
compared with a preexisting census-block-group derived nSES score. Four quality of life domains
were assessed: physical health, psychological and emotional well-being, social relationships, and
life skills. Nested multivariable linear regression models were run to test the associations between
both SES measures and quality of life and to compare the explanatory power of nSES and iSES.

Results—Data from 110 individuals aged 16-40 were included in the final analysis. After
adjustment for sociodemographic confounders, low nSES was associated only with poorer
physical health, whereas low iSES was related to poorer quality of life in all four domains with
iSES accounting for an additional 14, 12, 25, and 10 % of the variance, respectively.

Conclusions—Measures of SES at the individual as compared to the neighborhood level may be
stronger indicators of outcomes in adolescents and young adults, which has important implications
for SES measurement in the context of cancer surveillance.

Keywords

Adolescents and young adults; Quality of life; Socioeconomic status; Health disparities;
Leukemia; Lymphoma; Cancer; Cancer survivorship

Introduction

Newer conceptualizations of socioeconomic status (SES) in the domain of health outcomes
tend to argue for the need to move beyond the limited traditional usage of income,
education, and occupational status [1]. Oakes and Rossi’s capital SES includes the
realization that socioeconomic status involves access to material resources (owned goods,
such as cars and computers), human capital (advantages that individuals themselves possess
such as skills and earning potential), and social capital (the bidirectional flow of information
and ideas from others as well as relational support) [2]. This conceptualization of SES may
apply to adolescent and young adult health more closely than previously used economic
indicators, which generally apply to individuals further in the life span, who are likely more
influenced by the sum total of income, years of schooling, and aggregate socioeconomic
resources [3].

In oncology, adolescents and young adult cancer survivors, who are recognized by the
National Cancer Institute as being between the ages of 15 and 39 at diagnosis [4], are
recognized as an age population that is distinct from younger children and older adults
because of unique life events, age-specific differences in cancer incidence, age-specific
treatment considerations (for example, whether these individuals should be treated at a
pediatric- or adult-focused institution), fertility preservation considerations, and clinical trial
enrollment [4]. Adolescents and young adults may be uniquely vulnerable in the ways that
socioeconomic factors are related to health outcomes [5]. Individuals with low SES who
develop cancer are at risk for lower quality of life, but the cancer experience itself may also
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lower SES [6], a sort of “double-whammy” effect that shrinks social networks, interrupts
educational and occupational trajectories, and costs patients sizeable portions of their net
worth. These pathways may be uniquely powerful for the members of this age group, who
tend to be at critical crossroads in their lives but often lack social safety nets [7]. Although a
few studies have measured quality of life in adolescent and young adult cancer survivors [8—
10], little is known about the relationship of SES and quality of life in this age group.

Socioeconomic status has differential health effects on both the individual and neighborhood
level. The California Cancer Registry, which has collected information on all tumors
diagnosed in the state since 1988 and has provided data to the Surveillance, Epidemiology,
and End Results program since 2001, includes a categorical score of neighborhood-level
SES based on census indicators at the block group level [11]. These data source alone,
though, does not have information on individual-level SES. While there are occupational
variables, they are seldom collected and are not very explanatory of SES for young patients.
Understanding the relative impacts of both individual-level SES (iSES) and neighborhood-
level SES (nSES) on health outcomes in cancer survivors requires data sources outside
cancer registries.

Although improvements in cancer survival for adolescents and young adults have been
hindered for many reasons, most young adults not only survive cancer, but live for decades
beyond diagnosis [12]. Because survival is influenced by both physical and psychological
health, it is important for epidemiological studies to consider not solely the number of years
of survival, but also the quality of those years. The present study measured the quality of life
on four domains, based on the World Health Organization’s conceptualization of quality of
life: physical health, psychological and emotional well-being, social relationships, and life
skills [13].

We address whether lower iSES and nSES predict lower quality of life across four quality of
life domains in adolescents and young adults with leukemia and lymphoma. In addition, we
examine whether iSES has a stronger relationship with quality of life than nSES, and
whether it improves our understanding of health disparities in this age group.

Patients and methods

Study design

The Socioeconomics and Quality of Life study simultaneously examined iSES factors and
quality of life in adolescent and young adults with leukemia and lymphoma. Questionnaires
were distributed to recently diagnosed leukemia and lymphoma cases recruited from the
California Cancer Registry. Individual-level variables related to socioeconomic status and
quality of life were collected and analyzed. Survivors recruited for the study were diagnosed
with primary cancer (January 1, 2006—December 31, 2007) while between the ages of 15
and 40 and residing in the southern California—Orange, Imperial, and San Diego Counties.

Protocol and procedures

Study procedures closely approximated protocol developed for the Kids, Adolescents, and
Young Adults Cancer survey described elsewhere [14]. Data collection spanned from
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December, 2008 to December, 2009. Potential participants were sent a study packet that
included: a cover letter describing the study and explaining how identification was
accomplished through the cancer registry, the study questionnaire, a study information sheet
that served as a waiver of written informed consent, a decline form to opt out, and a prepaid
reply envelope. If a patient had a Spanish surname, as listed in the registry’s data dictionary,
a certified bilingual (Spanish—English) letter was sent with the packet, followed by study
materials in Spanish upon patient request. Project staff made follow-up phone calls to verify
receipt of the study packet and answer any questions. Before any contact attempts, efforts
were made to determine whether a patient had passed away, using tracing methods such as
the Social Security Death Index and Alumni Finder (www.alumnifinder.com). All survivors
who participated were sent a thank you letter and a $20 money order to compensate them for
their time.

Participation rates

Population recruitment included 320 young adult cancer survivors (see Appendix 1, Fig. 1)
for a flow diagram of the population-based recruitment). A total of 104 survivors from this
recruitment with first-primary leukemia or lymphoma completed participation in the study.
An additional six participants who fit eligibility criteria were recruited through a university-
based cancer center to participate in an ancillary focus group study also completed the
survey and were included to increase sample size. One of the population-based participants
completed less than half of the survey with questionable data quality; therefore, these
participant’s data were removed from further analyses. A total of 110 participants were
included in the final analyses, which reflects 77 % of the participants who either participated
or declined. However, only 43 % of the identified participants completed the survey. Quality
control was performed by having the data recorders double-check each questionnaire entry
and data completion with a sample (15 %) of questionnaires triple-checked by the first
author.

Socioeconomic status

Socioeconomic status was measured at two geographic scales, neighborhood-level (nSES)
and individual-level (iSES), and conceptualized as a multidimensional construct following
Galobardes et al.” [15] definition: “the social and economic factors that influence which
positions individual or groups will hold within the structure of a society”. The nSES
measure included in the California Cancer Registry was originally created from census 2000
indicators for the California Teacher’s Study, an ongoing prospective cohort study aimed
primarily at examining breast cancer etiology. Yost et al. [11] used principle components
analysis to create a composite index of SES, selecting seven final indicators at the census-
block group level for the measure: an educational attainment index, proportion with blue-
collar job, proportion older than 16 in the workforce without a job, median household
income, proportion below 200 % of the poverty level, median rent, and median house value,
which all loaded as a single component, accounting for 59.7 % of the variance in the original
data. This measure has been widely used in the analyses of health outcomes in California
Cancer Registry data [16—23]. Quintiles of this measure were used in the current study [11].
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Individual SES (iSES) was created in the current study using factor analysis (using SAS
PROC FACTOR) from participants’ responses to iSES questions (see Appendix 2, Table 6).
The number of factors retained was based principally on the prior assumption of a
tridimensional structure of iSES from Oakes and Rossi’s identification of human-, material-,
and social capital [2] and examination of scree plots, which indicated a parallelism between
the second and third factor, further supporting our theoretical approach of keeping three
factors. Oblique rotation was used to allow for correlation among factors [24], given the
correlation of socioeconomic indicators like income, education, and social class. Items with
loadings greater than 0.3 on at least one factor were retained. The analysis revealed one
dominant factor which accounted for two-thirds of the common variance among the items.
Indicators representing human capital (skills and knowledge) and material capital (tangible
goods and economic resources) [2] had high factor loadings on this factor, which suggested
a commonality between these two dimensions and was thus labeled ‘material and human
capital’. Among young adults, particularly those suffering from a chronic disease, it may be
that these dimensions are intertwined, as the cancer experience may impede educational
goals and limit social mobility [25].

Indicators of social capital did emerge as representative of two distinct constructs: social
support and social connections. Items including the ability to obtain a lawyer if needed,
general trust in others, and reliance on family and neighbors all appear to indicate a measure
of social support (Factor 2: Social Support). Income may be a more transient indicator of
access to material resources, whereas wealth may reflect more stable access over time [15].
Net worth, which had a moderate loading on social capital, helps establish social strata and
defines social boundaries, thus in part determining one’s level of social support, an
important buffer during a stressful time [26].

Finally, Factor 3, described as social connections, had moderate-to-strong loadings on the
number of professional friends, relationships with community leaders, and involvement in
social groups. This factor seems to relate more to the size, rather than the quality, of the
social network. Granovetter’s “strength of weak ties” theory [27] asserts the power of casual
acquaintances over deeper bonds for transmitting information through a social network. In
this way, having many social connections may provide more access to resources, and in
terms of experiencing cancer, this could benefit an individual in terms of care-seeking and
quality of life. Formal participation in social groups has also been found to be related to
good health among adolescents [28].

The three inter-factor correlations (Appendix 3, Table 7) were weak to moderate, further
justifying the three-factor solution. The overall Kaiser-Meyer—Olkin measure of sampling
adequacy was 0.80 indicating a commonality among the variables selected, and the
correlation matrix was singular and identifiable. The three-factor scores were summed with
weights equal to unity to create a final composite iSES score for each participant [2] and
quintiles of the score were generated for regression analyses. As expected, raw iSES scores
were moderately correlated with the raw nSES score (r = 0.49). Individual SES items were
all under 12 % missing except household income and net worth, which were 32 and 33 %
missing, respectively. Missing values were imputed using the expectation maximization
algorithm (using SAS version 9.2 PROC MI) with five imputations at each run [29],

Qual Life Res. Author manuscript; available in PMC 2015 September 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kent et al. Page 6
following a three-stage process. There was little evidence of bias due to the missing data. All
further analyses of iSES were conducted on the final imputed dataset.

Quality of life

The Socioeconomics and Quality of Life survey included quality of life items developed by
the investigators to address the specific domains central to the adolescent and young adult
population. Previously published and validated quality of life scales did not appear to
adequately address the specific concerns of adolescent and young adult cancer survivors, but
rather young adult survivors of childhood cancers [30]. This is, perhaps, due to the dearth of
quality of life research in this age group relative to younger and older counterparts [31]. As
such, items were chosen to address age-specific issues such as identity, independence,
relationships with family/friends, and the development of life skills. The four domains
measured were physical health, psychological and emotional well-being, social
relationships, and life skills. Several items from the Functional Assessment of Cancer
Therapy-General [32] and the Youth Quality of Life Survey [33] were adapted to address
global quality of life issues such as having pain or worrying about death. Respondents were
asked to rate how much they agreed with each statement at the time of the survey using a
Likert scale with possible responses of “not at all,” “a little,” “quite a bit,” “very much,” and
“don’t know.” Negative items were reverse-coded in the analysis to create monotonic
dimensions. Subscale scores of the four quality of life domains were examined. A draft of
the survey was pretested in a mailed small pilot survey study of 15 AYA cancer survivors
selected from the cancer registry. Pretest participants were asked to provide feedback on the
survey items, which was incorporated into the final version of the survey. Cronbach’s alpha
for the subscales were as follows: physical health = 0.71, psychological and emotional well-
being = 0.70, social relationships = 0.65, and life skills = 0.67 and are consistent with levels
deemed acceptable by a recent review on scales used in quality of life research [34].

Statistical analysis

Results

Ordinary least-squares regression models were run on quality of life subscale mean scores.
All analyses were conducted using SAS (version 9.2) PROC REG and PROC GLM
functions. Preliminary analysis was conducted to ensure that assumptions for regression
modeling were met. Regression diagnostics revealed no evidence of outliers (using
Mahalanobis distances) or problems of multicollinearity (using variance inflation factors).
Regression coefficients and adjusted r2 values were compared from nested multiple
regression models. Nested regression models were analyzed to examine the utility of iSES
and nSES after other demographic covariates were entered to ensure that these measures of
SES significantly contributed to the models. We were interested in comparing the relative
contributions of both SES measures to determine whether collecting patient-level iSES data
are worth the financial expense and administrative burden. All results were considered
significant where P < 0.05.

Of the 110 total leukemia and lymphoma survivors who participated in the survey, three
individuals with missing nSES information were excluded from the analysis. Table 1 shows
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sociodemographic information on the remaining 107 participants. In the sample, there were
slightly more females than males (54.2 %), non-hispanic whites (63.6 %) than other race/
ethnicities, and nearly half (47.7 %) were between 30 and 39 years old. Approximately half
of the sample was either married or living with a partner at the time of interview, 5.5 % were
either separated or divorced, and 44.0 % were unmarried and not living with a partner. More
individuals reported having high or highest neighborhood SES (61.7 %) than the lower three
quintiles combined. Stage at diagnosis (reported only for lymphoma patients) varied, with
18 (23.4 %) diagnosed at Stage | and 10 (13.0 %) diagnosed at Stage IV. Time between
diagnosis and interview for all participants ranged from 16 to 48 months, with a mean of
31.1 months.

Comparison of SES across QOL domains

In all four domains, the level of iSES was significantly associated with quality of life in the
reduced and full models (P < 0.05). Yet, nSES was only significantly associated (P < 0.05)
with physical health. The preliminary regression models revealed that domestic partner
status (currently married/living with partner or otherwise), time since diagnosis, and
receiving first-course chemotherapy or radiation treatment did not significantly predict
quality of life; thus, they were not included in the final models.

Relative effects of individual- and neighborhood SES on quality of life

The relative importance of both iSES and nSES on quality of life while accounting for
demographic variables (age at diagnosis, gender, and race/ethnicity) was assessed through
multiple linear regression using nested models. Models also adjusted for health insurance
status at diagnosis, which is often more readily available and sometimes used as a proxy for
SES [35], to control for potential confounding. Tables 2, 3, 4, 5 give unstandardized
parameter estimates and adjusted r2 values for models comparing the relative influence of
SES variables on quality of life.

For each of the domains, the biggest improvement in model fit, as measured by changes in
the adjusted r2 values and log-likelihood ratio tests, occurred with the addition of the iSES
score (changes in r2: physical health: +14 %; psychological and emotional well-being: +12
%,; social relationships: +25 %; and life skills: +10 %). The addition of nSES to the reduced
model did improve model fit, but only substantial changes were observed for physical health
(physical health: +13 %; psychological and emotional well-being: +1 %; social
relationships: +1 %; and life skills: —0.07 %). The multivariate nested model analysis
suggests that iSES is more strongly related to QOL than nSES and that nSES likely does not
provide much additional information on variation in QOL among young adults with
leukemia and lymphoma, except perhaps for physical health.

Discussion

Variations in socioeconomic status (SES) indicators appear significantly associated with
quality of life in adolescent and young adult survivors of leukemia and lymphoma. Although
all four domains examined—physical health, psychological and emotional well-being, social
relationships, and life skills—0.07 %) showed significant SES effects, individual SES
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(iSES) had the biggest impact on healthy social relationships. Individual SES was associated
to a larger extent with all four domains of quality of life than neighborhood SES (nSES),
health insurance status, and other demographic covariates.

Although iSES has been shown to be more predictive of health outcomes than area-level
SES [36, 37], it is often unavailable in population-based registries [11]. Studies with large
sample sizes and comprehensive information on SES have found smaller, significant effects
of area SES, after accounting for individual-level SES [38], suggesting the importance of
both individual circumstances and neighborhood context in shaping health. Including social
capital variables in the iSES measurement likely increased its association with social
functioning. In previous work, a similar approach identified the relationship between social
advantage and obesity risk [39]. Public health intervention efforts may be better guided
when SES is conceptualized in a multidimensional model, as exemplified in this study.

Young adult cancer survivors often face long-lasting side effects from their illness and/or
treatment that may affect their physical functioning for years afterward [30, 40]. Individuals
with better access to resources may have more ability to ameliorate those symptoms [40].
Being unemployed, retired, or disabled has been associated with decreased physical
functioning in long-term survivors of breast cancer [41]. Most studies of emotional
functioning in young cancer survivors find comparable or better coping mechanisms than
general population controls [30], but quality of life disparities among cancer patients occur.
Economic stress has been associated with lower emotional quality of life in women with
breast or gynecological cancer [42]. In one study, long term effects to psychological well-
being in cancer patients with lower educational attainment and access to material resources
were not observed [43]. However, findings from the Childhood Cancer Survivor Study
indicated that lower levels of education, income, and employment predicted increases in
distress for solid tumor patients [44]. The Socioeconomics and Quality of Life study
findings were consistent with the literature showing lasting impairments to psychological
quality of life in patients with lower SES.

Difficulties in maintaining or making new social relationships are often cited as one of the
most important long-term issues in young adult cancer survival [30, 45, 46]. Lower marriage
rates have been reported for young adult cancer survivors [47]. Being married has also been
shown to be protective of survival in young adults with lymphoma [19]; however, partner
status did not significantly alter any of the quality of life domains in the present study. Very
little research has been conducted on the influence of SES on social functioning in young
adults; yet, this domain emerged as the most strongly associated with iSES in the current
study.

Strengths and limitations

The multidimensional approach used herein to operationalize iSES is a strength of the
current study and responds to several recommendations about the measurement of SES in
health research put forward by Braveman et al. [48]. These are the use of items appropriate
for measuring the chosen study population; careful consideration of the mechanisms by
which lower iSES negatively impacts quality of life; inclusion of a multitude of resource-
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relevant items in addition to the traditional measures of education, income, and occupation;
and specification of separate dimensions of SES along with comparison to single indicators.

The iSES variable under analysis was derived with exploratory factor analysis, and more
rigorous psychometric testing should be undertaken to ensure it is a robust measure. The
small sample size limited our statistical power overall and the ability to conduct analyses
stratified by age groups, gender, or race/ethnicity. Only leukemia and lymphoma survivors
were included in the analysis, and further research should include survivors of other cancer
types as well as make comparisons to healthy control populations. The quality of life
measure developed for this study had weak-to-modest inter-item correlations and was not
validated due to budgetary and time constrictions. While the current study made use of items
from two well-validated scales, future research would benefit from a quality of life scale and
is validated for adolescent and young adult cancer populations [34]. Longitudinal studies
measuring change in quality of life as well as change in relevant SES predictors would
provide more complete information for guiding clinical intervention efforts.

Participation rates in the current study appeared to be reasonable compared with other
cancer survivor studies [49-52]. Utilizing bilingual recruitment materials helped to decrease
non-participation rates among Hispanics in a population-based study of non-Hodgkin’s
lymphoma survivors [53]. Because some information is available through the California
Cancer Registry for all potential participants, demographic variables were compared for
study responders and non-responders. More females (49 %) responded than males (36 %),
but no other significant differences in terms of stage at diagnosis (lymphoma only), time
since diagnosis, race/ethnicity, gender, age, or neighborhood SES in the current study were
found. However, if individuals from high iSES backgrounds and better health were more
likely to participate, it is possible we underestimated the impact of iSES on quality of life.

Cancer registries are a vital source of data for conducting population-based cancer studies,
particularly in age groups with relatively low incidence or in rare tumor types. Populations
may be better served if cancer registries were to include indicators of individual-level SES.
The California Cancer Registry’s census-derived nSES measure is more precise than what is
available in most cancer registries, which tend to measure SES at the county level.
Registries may widely underestimate the impact of SES on health outcomes if area-level
measurements are the sole indicator of SES.

Implications for cancer survivors

Although there was no comparison group in this analysis, the relatively high mean domain
scores suggest that, overall, young adult leukemia and lymphoma survivors do experience
positive quality of life. The failure of many other quality of life studies to account for
variations in social and economic factors eschews the importance of identifying health
disparities and ignores the accumulated embodiment of socioeconomic stress [54]. The
approach undertaken in this analysis assumes direct effects of SES on quality of life in this
population, although more complex models with mediating pathways conducted on larger
samples could further elucidate key potential points for intervention. Intervention studies
designed to target SES poor survivors, perhaps with longer and more regular follow-up,
should be developed. However, addressing these immediate needs should not supplant
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recognition of the inequitable impact of chronic health conditions on individuals with weak
or nonexisting socioeconomic buffers.

Acknowledgments

This work was carried out as part of Erin Kent’s doctoral dissertation at the University of California, Irvine.
Support for this work was provided by a UC MEXUS dissertation grant and Centers for Disease Control and
Prevention R36 Public Health Dissertation Grant R36DP002012-01). The authors thank undergraduate research
assistants Marym Mohammady and Priyanka Saxena for their assistance with study recruitment coordination and
clinical research coordinator Isabel Guzman for her assistance with translation of the study documents into Spanish.

Abbreviations

SES Socioeconomic status

iSES individual-level socioeconomic status

nSES neighborhood-level socioeconomic status
References

1. Gage E. Examining the most relevant conceptualization of the socioeconomic status construct for
cancer research. Cancer Nursing. 2010; 33:E1-E9. [PubMed: 20357651]

2. Oakes JM, Rossi PH. The measurement of SES in health research: Current practice and steps toward
a new approach. Social Science and Medicine. 2003; 56:769-784. [PubMed: 12560010]

3. Boyce W, Torsheim T, Currie C, Zambon A. The family affluence scale as a measure of national
wealth: Validation of an adolescent self-report measure. Social Indicators Research. 2006; 78:473—
487.

4. Adolescent and Young Adult Oncology Progress Review Group. Closing the gap: Research and care
imperatives for adolescents and young adults with cancer. Bethesda, MD: 2006 Aug. Report No.:
NIH Publication No. 06-6067

5. Abrams AN, Hazen EP, Penson RT. Psychosocial issues in adolescents with cancer. Cancer
Treatment Reviews. 2007; 33:622-630. [PubMed: 17434265]

6. Decker CL. Social support and adolescent cancer survivors: A review of the literature.
Psychooncology. 2007; 16:1-11. [PubMed: 16917852]

7. Zebrack BJ, Yi J, Petersen L, Ganz PA. The impact of cancer and quality of life for long-term
survivors. Psychooncology. 2008; 17:891-900. [PubMed: 18050153]

8. Palermo TM, Long AC, Lewandowski AS, Drotar D, Quittner AL, Walker LS. Evidence-based
assessment of health-related quality of life and functional impairment in pediatric psychology.
Journal of Pediatric Psychology. 2008; 33:983-996. [PubMed: 18430762]

9. Parsons SK, Shih MC, Duhamel KN, Ostroff J, Mayer DK, Austin J, et al. Maternal perspectives on
children’s health-related quality of life during the first year after pediatric hematopoietic stem cell
transplant. Journal of Pediatric Psychology. 2006; 31:1100-1115. [PubMed: 16150874]

10. Upton P, Eiser C, Cheung I, Hutchings HA, Jenney M, Maddocks A, et al. Measurement properties
of the UK-English version of the pediatric quality of life inventory 4.0 (PedsQL) generic core
scales. Health Qual Life Outcomes. 2005; 3:22. [PubMed: 15804349]

11. Yost K, Perkins C, Cohen R, Morris C, Wright W. Socioeconomic status and breast cancer
incidence in California for different race/ethnic groups. Cancer Causes and Control. 2001; 12:703-
711. [PubMed: 11562110]

12. Bleyer A, Viny A, Barr R. Cancer in 15- to 29-year-olds by primary site. Oncologist. 2006;
11:590-601. [PubMed: 16794238]

13. World Health Organization: Division of Mental Health. WHO-QOL Study protocol: The
development of the World Health Organization quality of life assessment instrument. Geneva,
Switzerland: 1993.

Qual Life Res. Author manuscript; available in PMC 2015 September 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kent et al.

Page 11

14. Link NJ, Maurer E, Largent J, Kent E, Morris RA, Sender LS, et al. Kids, Adolescents, and young
adult cancer study—a methodologic approach in cancer epidemiology research. Journal of Cancer
Epidemiology. 2009; 2009:354257. [PubMed: 20445801]

15. Galobardes, B.; Shaw, M.; Lawlor, DA.; Smith, GD.; Lynch, J. Indicators of socioeconomic
position. In: Oakes, JM.; Kaufman, JS., editors. Methods in social epidemiology. San Francisco,
CA: Jossey-Bass; 2006. p. 47-85.

16. Chu KP, Shema S, Wu S, Gomez SL, Chang ET, Le QT. Head and neck cancer-specific survival
based on socioeconomic status in Asians and Pacific Islanders. Cancer. 2011; 117:1935-1945.
[PubMed: 21509771]

17. Clarke CA, Miller T, Chang ET, Yin D, Cockburn M, Gomez SL. Racial and social class gradients
in life expectancy in contemporary California. Social Science and Medicine. 2010; 70:1373-1380.
[PubMed: 20171001]

18. Gomez SL, Glaser SL, McClure LA, Shema SJ, Kealey M, Keegan TH, et al. The California
neighborhoods data system: A new resource for examining the impact of neighborhood
characteristics on cancer incidence and outcomes in populations. Cancer Causes and Control.
2011; 22:631-647. [PubMed: 21318584]

19. Kent EE, Morris RA, Largent JA, Ziogas A, Sender LS, Anton-Culver H. Socioeconomic impacts
on survival differ by race/ethnicity among adolescents and young adults with non-Hodgkin’s
lymphoma. Journal of Cancer Epidemiology. 2010; 2010:824691. [PubMed: 20652048]

20. Kent EE, Sender LS, Largent JA, Anton-Culver H. Leukemia survival in children, adolescents, and
young adults: Influence of socioeconomic status and other demographic factors. Cancer Causes
and Control. 2009; 20:1409-1420. [PubMed: 19496000]

21. Warner ET, Gomez SL. Impact of neighborhood racial composition and metropolitan residential
segregation on disparities in breast cancer stage at diagnosis and survival between black and white
women in California. Journal of Community Health. 2010; 35:398-408. [PubMed: 20358266]

22.Yin D, Morris C, Allen M, Cress R, Bates J, Liu L. Does socioeconomic disparity in cancer
incidence vary across racial/ethnic groups? Cancer Causes and Control. 2010; 21:1721-1730.
[PubMed: 20567897]

23. Yost KJ, Hahn EA, Zaslavsky AM, Ayanian JZ, West DW. Predictors of health-related quality of
life in patients with colorectal cancer. Health Qual Life Outcomes. 2008; 6:66. [PubMed:
18724874]

24. Preacher KJ, MacCallum RC. Repairing Tom Swift’s electric factor analysis machine.
Understanding Statistics. 2003; 2:13-43.

25. Boman KK, Bodegard G. Life after cancer in childhood: Social adjustment and educational and
vocational status of young-adult survivors. Journal of Pediatric Hematology/ oncology. 2004;
26:354-362. [PubMed: 15167348]

26. House JS, Umberson D, Landis KR. Structures and processes of social support. Annual Review of
Sociology. 1988; 14:293-318.

27. Granovetter MS. Strength of weak ties. American Journal of Sociology. 1973; 78:1360-1380.

28. Zambon A, Morgan A, Vereecken C, Colombini S, Boyce W, Mazur J, et al. The contribution of
club participation to adolescent health: Evidence from six countries. Journal of Epidemiology and
Community Health. 2010; 64:89-95. [PubMed: 20007634]

29. Allison PD. Missing data techniques for structural equation modeling. Journal of Abnormal
Psychology. 2003; 112:545-557. [PubMed: 14674868]

30. Langeveld NE, Stam H, Grootenhuis MA, Last BF. Quality of life in young adult survivors of
childhood cancer. Supportive Care in Cancer. 2002; 10:579-600. [PubMed: 12436217]

31. Bleyer WA. Cancer in older adolescents and young adults: Epidemiology, diagnosis, treatment,
survival, and importance of clinical trials. Medical and Pediatric Oncology. 2002; 38:1-10.
[PubMed: 11835231]

32. Cella DF, Tulsky DS, Gray G, Sarafian B, Linn E, Bonomi A, et al. The functional assessment of
cancer therapy scale: Development and validation of the general measure. Journal of Clinical
Oncology. 1993; 11:570-579. [PubMed: 8445433]

Qual Life Res. Author manuscript; available in PMC 2015 September 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kent et al.

Page 12

33. Topolski TD, Patrick DL, Edwards TC, Huebner CE, Connell FA, Mount KK. Quality of life and
health-risk behaviors among adolescents. Journal of Adolescent Health. 2001; 29:426-435.
[PubMed: 11728892]

34. Clinton-McHarg T, Carey M, Sanson-Fisher R, Shakeshaft A, Rainbird K. Measuring the
psychosocial health of adolescent and young adult (AYA) cancer survivors: A critical review.
Health Qual Life Outcomes. 2010; 8:25. [PubMed: 20205922]

35. Wang M, Burau KD, Fang S, Wang H, Du XL. Ethnic variations in diagnosis, treatment,
socioeconomic status, and survival in a large population-based cohort of elderly patients with non-
Hodgkin lymphoma. Cancer. 2008; 113:3231-3241. [PubMed: 18937267]

36. Bentley R, Kavanagh AM, Subramanian SV, Turrell G. Area disadvantage, individual
socioeconomic position, and premature cancer mortality in Australia 1998 to 2000: A multilevel
analysis. Cancer Causes and Control. 2008; 19:183-193. [PubMed: 18027094]

37. Thomas AJ, Eberly LE, Neaton JD, Davey Smith G. Census-based and personally reported income
measures as long-term risk-adjusted mortality predictors. Public Health. 2007; 121:898-901.
[PubMed: 17606281]

38. Pickett KE, Pearl M. Multilevel analyses of neighbourhood socioeconomic context and health
outcomes: A critical review. Journal of Epidemiology and Community Health. 2001; 55:111-122.
[PubMed: 11154250]

39. Scharoun-Lee M, Adair LS, Kaufman JS, Gordon-Larsen P. Obesity, race/ethnicity and the
multiple dimensions of socioeconomic status during the transition to adulthood: A factor analysis
approach. Social Science and Medicine. 2009; 68:708-716. [PubMed: 19136186]

40. Green CR, Hart-Johnson T. Cancer pain: An age-based analysis. Pain Medicine. 2010; 11:1525-
1536. [PubMed: 21199305]

41. Bowen DJ, Alfano CM, McGregor BA, Kuniyuki A, Bernstein L, Meeske K, et al. Possible
socioeconomic and ethnic disparities in quality of life in a cohort of breast cancer survivors. Breast
Cancer Research and Treatment. 2007; 106:85-95. [PubMed: 17260096]

42. Ell K, Xie B, Wells A, Nedjat-Haiem F, Lee PJ, Vourlekis B. Economic stress among low-income
women with cancer: Effects on quality of life. Cancer. 2008; 112:616-625. [PubMed: 18085642]

43. Simon AE, Wardle J. Socioeconomic disparities in psychosocial wellbeing in cancer patients.
European Journal of Cancer. 2008; 44:572-578. [PubMed: 18221866]

44. Zebrack BJ, Zevon MA, Turk N, Nagarajan R, Whitton J, Robison LL, et al. Psychological distress
in long-term survivors of solid tumors diagnosed in childhood: A report from the Childhood
Cancer Survivor Study. Pediatric Blood & Cancer. 2007; 49:47-51. [PubMed: 16755550]

45. Adolescent and Young Adult Oncology Progress Review Group [AYAOQ PRG]. Closing the gap:
Research and care imperatives for adolescents and young adults with cancer. Bethesda, MD: 2006
Aug. Report No.: NIH Publication No. 06-6067

46. Zebrack B. Information and service needs for young adult cancer survivors. Supportive Care in
Cancer. 2009; 17:349-357. [PubMed: 18543006]

47. Gurney JG, Krull KR, Kadan-Lottick N, Nicholson HS, Nathan PC, Zebrack B, et al. Social
outcomes in the childhood cancer survivor study cohort. Journal of Clinical Oncology. 2009;
27:2390-2395. [PubMed: 19224833]

48. Braveman PA, Cubbin C, Egerter S, Chideya S, Marchi KS, Metzler M, et al. Socioeconomic
status in health research: One size does not fit all. JAMA. 2005; 294:2879-2888. [PubMed:
16352796]

49. Friedman DL, Whitton J, Leisenring W, Mertens AC, Hammond S, Stovall M, et al. Subsequent
neoplasms in 5-year survivors of childhood cancer: The Childhood Cancer Survivor Study. Journal
of the National Cancer Institute. 2010; 102:1083-1095. [PubMed: 20634481]

50. Michel G, Kuehni CE, Rebholz CE, Zimmermann K, Eiser C, Rueegg CS, et al. Can health beliefs
help in explaining attendance to follow-up care? The Swiss Childhood Cancer Survivor Study.
Psychooncology. 2010 Aug 4. Epub ahead of print.

51. Smith T, Stein KD, Mehta CC, Kaw C, Kepner JL, Buskirk T, et al. The rationale, design, and
implementation of the American Cancer Society’s studies of cancer survivors. Cancer. 2007;
109:1-12. [PubMed: 17146781]

Qual Life Res. Author manuscript; available in PMC 2015 September 01.



1duosnuey Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Kent et al. Page 13

52. Sundberg KK, Doukkali E, Lampic C, Eriksson LE, Arvidson J, Wettergren L. Long-term
survivors of childhood cancer report quality of life and health status in parity with a comparison
group. Pediatric Blood & Cancer. 2010; 55:337-343. [PubMed: 20582940]

53. Shen M, Cozen W, Huang L, Colt J, De Roos AJ, Severson RK, et al. Census and geographic
differences between respondents and nonrespondents in a case-control study of non-Hodgkin
lymphoma. American Journal of Epidemiology. 2008; 167:350-361. [PubMed: 17989060]

54. Krieger N, Davey Smith G. “Bodies count,” and body counts: Social epidemiology and embodying
inequality. Epidemiologic Reviews. 2004; 26:92-103. [PubMed: 15234950]

Appendix 1
See Fig. 1.

Cases ascertained by following eligibility criteria:
*15 to 40 years old at diagnosis

*Verified first primary leukemia/ lymphoma diagnosis

*Diagnosed between January 1, 2006 and December 31, 2007

*® Resident of Orange, Imperial, or San Diego Counties at diagnosis

(n = 347)

¥

Cases ascertained from the California Cancer Registry

(n=324)
A 4
Cases with verified eligibility status
(n = 258)
Clinic-based Completed Declined to Unable to
Recruitment Participation Participate Contact
(n=6) (n=104) (n=33) (n=120)

Total participants:
N =110

Fig. 1.
Population-based case ascertainment flow diagram. An additional six participants from a
clinic-based recruitment were also added to the analysis

Appendix 2
See Table 6.
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Table 6
Factor loadings (>0.3) for individual SES indicators after oblique rotation
Variables Factor 1: Factor 2: Factor 3: social
material and social support connections
human capital
Human capital
Education
Educational attainment 0.80
Family educational attainment 0.54
Labor experience
Occupation (higher values = lower status) -0.72
Material capital
Household net worth 0.58 0.39
Household income 0.87
Access to car (no/yes) 0.60
Computer ownership (no/yes) 0.69
Home ownership (ever, no/yes) 0.47
Economic insecurity (higher values = higher insecurity) -0.51
Social capital
Number of professional friends (higher values = fewer) -0.45 -0.33
Ability to obtain a lawyer (higher values = more -0.45 -0.32
difficulty)
General trust in people (higher values = lower trust) -0.46
Reliance on neighbors 0.59
Reliance on family 0.54
Involvement in politics
Relationships with community leaders 0.59
Involvement in clubs/groups 0.34
Eigenvalues (proportion of variance explained) 5.19 (0.66) 0.97 (0.12) 0.86 (0.11)
Eigenvalues and proportion of common variance explained given for each factor. Human capital, material capital, and
social capital refer to Oakes and Rossi’s conceptualization of SES
Appendix 3

See Table 7.

Table 7

Interfactor correlations for individual SES factors

Factor 1: material and

human capital

Factor 2: social ~ Factor 3: social

support  connections

Factor 1: material and human capital ~ 1.00
Factor 2: social support 0.46

Factor 3: social connections 0.13

1.00
-0.19 1.00
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