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Summary

The long-term effects of cancer and its treatment on employment and productivity are a major
concern for the 40% of cancer survivors in the U.S. who are working age. This study’s objectives
were (1) to quantify the increase in work disability attributable to cancer in a cohort of adult
survivors who were an average of 46 months post-diagnosis and (2) to compare disability rates in
cancer survivors to individuals with other chronic conditions. Data from the Penn State Cancer
Survivor Study (PSCSS) and the Health and Retirement Study (HRS) were compared. The PSCSS
sample included 647 survivors age 55-65, diagnosed at four medical centers in Pennsylvania and
Maryland. There were 5988 similarly aged subjects without cancer in the HRS. Adjusted odds
ratios for work disability were estimated for cancer survivorship, heart disease, stroke, diabetes,
lung disease, and arthritis/rheumatism with multivariate logistic regression. Even for cancer-free
survivors, the disability rate was significantly higher in comparison to adults with no chronic
conditions (female OR=1.94; male OR=1.89). There were few significant differences between
disability rates for cancer and other conditions. The elevated disability rate is another argument for
viewing cancer survivorship as a chronic condition potentially requiring a broad range of
psychosocial services.

INTRODUCTION

With recent improvements in long-term survival and growth in the population of cancer
survivors, more attention is being paid to the long-term health and well-being of people
living with a history of cancer (Jemal et al., 2004; Rowland, 2004). For the roughly 40% of
cancer survivors in the U.S. (National Cancer Institute SEER, 2006) who are working age
(25-64 years old), the long-term effects of cancer and cancer treatments on productivity and
the ability to work are likely to be a major concern. Long-term disability threatens the
economic well-being of survivors and their families, as it may mean a loss of earnings and
job-related health insurance. Additionally, the quality of life of survivors who are limited in
ability to work may be affected by the loss of identity and purpose, life satisfaction, and
social relationships that work often provides (Steiner et al., 2004).

The primary goal of this study was to estimate the excess prevalence of long-term work
disability in a cohort of adult cancer survivors who were diagnosed 2 to 6 years earlier. A
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secondary goal was to compare the rate of disability associated with cancer survivorship to
disability rates for other common chronic conditions, in order to put the cancer burden in
perspective.

There have been relatively few attempts to measure the increase in disability attributable to
cancer in the years following initial treatment (Hewitt et al., 2003; Short et al., 2005;
Bradley and Bednarek, 2002; Chirikos et al., 2002b; Yabroff et al., 2004). From the first
round of interviews with our survivor cohort, we reported that approximately 20% of those
working at diagnosis reported disabilities that they perceived as cancer-related 1 to 5 years
later (Short et al., 2005). There were significant differences in adjusted disability rates
among working survivors by cancer site, stage at diagnosis, treatment status, cancer
recurrence, the presence of co-morbidities, and occupation. No study has compared long-
term disability rates for cancer and other specific conditions, although Hewitt and colleagues
compared cancer survivors under age 65 to adults with all other chronic conditions—and
found that fewer cancer survivors were unable to work at all (Hewitt et al., 2003).

METHODS

Research approach

To quantify the excess rate of disability in the cancer sample, we compared the rate of work
disability among the cancer survivors in 2002 to the rate among individuals with no history
of cancer, interviewed in the same year of the Health and Retirement Study (HRS), a
prospective national study of Americans born from 1931 through 1947. We also compared
the disability rate for cancer survivorship to the disability rate for five common chronic
conditions (heart disease, diabetes, arthritis/rheumatism, chronic lung disease and stroke)
identified in the cancer and HRS surveys. To facilitate comparison of the cancer survey to
the HRS, many of the questions in the cancer survey were taken from the HRS. Subjects
outside the age range common to both surveys (55-65 years of age at the 2002 interview)
were dropped from each sample. We used multivariate logistic regression and propensity
scores to account for differences in characteristics of the two samples that might otherwise
have confounded comparisons of disability rates.

Penn State Cancer Survivor Study

The Penn State Cancer Survivor Study (PSCSS) identified a cohort of cancer survivors from
the tumor registries of four medical centers in the Eastern United States. The cohort was
diagnosed with cancer for the first time from 1997 through 1999. Because of the study’s
focus on employment and disability, eligibility was limited to ages 25 to 62 at diagnosis.
Patients who could not be interviewed in English were excluded. Survivors of all types of
cancer were included, with three exceptions: superficial skin cancers, Stage 4 cancers at
diagnosis (except Stage 4 leukemias, plasma cell cancers, and lymphomas with relatively
favorable survival rates), and patients at Johns Hopkins with urological, testicular, and
prostate cancers that were outside the administrative control of the tumor registry.

The research protocol was approved by Institutional Review Boards at Penn State’s
University Park campus and at each hospital. Hospital employees obtained informed consent
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before subjects were interviewed. Forty-three percent of eligible cases (2076 patients)
consented to be interviewed, and 88% of those who consented and survived (1763 subjects)
completed the first interview (Short et al., 2005). Eighty-nine percent of surviving subjects
who completed the first interview completed the second interview (1511 cases).

Considering the low participation rate, we conducted extensive analyses to identify
correlates of non-participation and to test for non-participation biases. These analyses
suggested that multivariate methods, such as those used in this article, were effective in
minimizing any bias (Short and Mallonee, 2006). In a sample of over 5000 eligible
individuals, there were significant differences in participation by gender, race, cancer site,
and facility in a logistic regression that predicted participation from characteristics of
eligible patients determined from the tumor registries. Given these differences, we
performed additional tests for bias in multivariate models of employment, disability, and
other quality-of-life outcomes within the cancer sample at the first interview, with the
correlates of participation as covariates. Specifically, we added each person’s propensity-to-
participate score from the participation model as an additional covariate in the outcome
models and examined its statistical significance. These tests did not reveal any residual
biases. We also used logistic regression to identify correlates of attrition not due to mortality
after the first round. Of the large number of variables considered, the few significant
differences in attrition were related to age, nonwhite race, any college education, poverty,
and treatment at the facility with the lowest initial participation rate.

In addition to asking about each subject at the time of interview, the first interview asked
retrospectively about marital status, health insurance, and employment at diagnosis. The
type of cancer and the date of diagnosis were obtained from the cancer registries. Survivors
were asked, “Since you were first diagnosed in [month, year of diagnosis], has your cancer
spread to other parts of your body?” and “Since you were first diagnosed, have you had any
new cancers?” We used responses to these questions to distinguish between survivors “with
new cancers” (encompassing metastases, recurrences, and second primaries) and disease-
free survivors. Whether or not survivors were in treatment for active cancer was also self-
reported.

After the 2002 sample was restricted to the age range common to both surveys, there were
660 cases available for comparison to the HRS. We further excluded 13 cases still in initial
treatment for active cancer in 2002 who did not report any new cancers. The resulting
sample comprised 522 cases that were disease-free, 119 cases involving new cancers, and 6
with missing data on new cancers. Time from diagnosis ranged from 26 to 70 months
(mean=45.9, standard deviation=10.3), with 71% of survivors 37 to 60 months from
diagnosis. Breast (50%), uterine (12%), lung (6%), and colorectal (6%) cancers were the
most prevalent among female survivors. Prostate (40%), colorectal (12%), and urinary tract
(9%) cancers were the most prevalent among male survivors. Seventy-nine percent of the
female survivors and 68% of the male survivors were diagnosed with Stage 1 or Stage 2
cancers. Treatment included surgery for 92% of females and 81% of males, radiation
therapy for 54% of females and 34% of males, and chemotherapy for 46% of females and
26% of males.
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Health and Retirement Study

HRS is an ongoing panel study conducted by the University of Michigan with funding
primarily from the National Institute on Aging (Institute for Social Research, 2006). The
HRS began in 1992 with a nationally representative cohort of 51- to 61-year-olds, born from
1931 to 1941. A second cohort, born from 1942 to 1947, was added in 1998. HRS

interviews are conducted biannually in even years. HRS subjects with any history of cancer,
other than superficial skin cancers, were dropped from our analyses. Data from the HRS
were drawn from RAND’s longitudinal compilation wherever possible, and otherwise from
wave-specific public use files (RAND, 2004). After the sample was restricted to the age
range common to both surveys, there were 5988 cases available for comparison to the cancer
survey.

Where possible, studies of disability and employment outcomes for cancer survivors have
matched survivor and comparison samples on employment status at diagnosis (Bradley et
al., 2002a; Maunsell et al., 2004; Bradley et al., 2005a). Preliminary analyses confirmed that
not working at diagnosis strongly predicted disability in 2002 in the cancer sample (adjusted
odds ratio = 2.52, p<.0001). Consequently, we implemented a procedure used by Bradley
and colleagues to control for employment status in the HRS sample at an earlier point in
time (or “baseline”) comparable to the date of diagnosis in the cancer sample (Bradley et al .,
2002a). We assigned baseline dates to the HRS sample by randomly assigning dates of
diagnosis from the cancer sample to HRS subjects of like gender, with replacement. Then
we determined baseline employment from data reported in HRS interviews before and after
the baseline, and included employment at baseline/diagnosis for both samples as a covariate
in our analyses.

Measures of disability and chronic conditions

Studies of the employment consequences of cancer survivorship have focused more on
employment rates than disability rates (Bradley et al., 2002a; Bradley et al., 2002b; Chirikos
et al., 2002a; Chirikos et al., 2002b; Spelten et al., 2002; Hewitt et al., 2003; Maunsell et al .,
2004; Yabroff et al., 2004; Bradley et al., 2005a; Bradley et al., 2005b; Short et al., 2005).
However, disability rates provide a conceptually broader measure of the employment effect
of cancer survivorship than employment rates. First, survivors who are working in spite of
disabilities are counted in the disability rate. Second, the disability rate is a more sensitive
measure of the effect of cancer on the health and quality of life of survivors who might not
have worked even in the absence of a cancer history (such as women caring for children, or
early retirees). The disability rate captures a narrowing of the choices that survivors are able
to exercise, while the employment rate measures only those choices that they actually
exercise.

Work disability was measured in both surveys by asking subjects if they had any
impairments or health problems that limited the kind or amount of paid work they could do.
This self-reported measure is widely used in national surveys to measure disability rates
(Bound and Burkhauser, 1999). Its value in 2002 is a strong predictor of actual 2002
employment in both the HRS (unadjusted odds ratio=.121, p<.0001) and cancer samples
(unadjusted odds ratio=.277, p<.0001). For our descriptive purposes, it is arguably a better

Psychooncology. Author manuscript; available in PMC 2014 July 23.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Short et al.

Page 5

measure of disability than more objective measures of health that do not necessarily capture
individuals’ capacity to perform the work that is most relevant to them (Bound, 1991).

The prevalence of heart disease, diabetes, stroke, chronic lung disease, and arthritis or
rheumatism was measured identically in both surveys by asking respondents, “Has a doctor
ever told you that you had [condition]?” Because of recall concerns, the cancer survey did
not attempt to discern if these conditions predated the diagnosis of cancer. These were the
only chronic conditions identified in both surveys.

Statistical Methods

The cancer and HRS samples were compared on characteristics likely to be associated with
differences in the prevalence of work disability, including the presence of other chronic
conditions, age, gender, race, marital status, education and employment, job-related health
insurance, and occupation at diagnosis/baseline. Age was categorized to distinguish subjects
who had reached the minimum age for Social Security retirement benefits at age 62 and
eligibility for Medicare and full Social Security benefits at age 65. Chi-square tests revealed
significant differences between the samples related to these characteristics. In addition, the
cancer sample was drawn from two Census divisions (Mid-Atlantic and South Atlantic),
while the HRS was national in scope.

We used two approaches to adjust for the differences between samples. First, we included
all of the characteristics listed above as covariates in multivariate logistic regressions
predicting work disability. The regressions were estimated separately by gender, after a
likelihood ratio test rejected pooling genders (p<.01). Importantly, considering the
geographic differences between the samples, chi-square tests showed no significant
geographic differences in adjusted disability rates. Nevertheless, we considered models with
the HRS sample restricted to the census divisions where the cancer sample was located, in
addition to models involving the full HRS sample.

We also added propensity scores to the disability models as a way of further accounting for
differences in the observed characteristics of the samples (Rosenbaum and Rubin, 1983;
D’Agostino, 1998; Pasta, 2000; Christos and Barron-Vaya, 2005; Love, 2005). Propensity
scores were estimated for both samples from another logistic regression. They represented
the individual probability of being in the cancer sample as a function of each person’s
observed characteristics (sex, age, race, educational attainment, marital status, children at
home, general health, chronic disease, work status, job-related health insurance, and pension
status). Prior to introducing the propensity scores into the disability models, we dropped a
small number of observations with propensity scores outside the range common to both
samples.

To compare disability rates for cancer and each of the other chronic conditions, we used a
model specification of the form: log odds of disability = B, + p1 cancer survivor + 3,
diabetes + 33 chronic lung disease + [34 heart disease + Bg stroke + g arthritis/rheumatism +
XBk, where X is the vector of other covariates and Py represents their coefficients. The
indicators for cancer and the other conditions were not mutually exclusive; cancer survivors
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with heart disease, for example, were coded as 1’s for both variables. Similarly, HRS
subjects with diabetes and heart disease were coded as 1’s for both variables.

To compare the disability rate for cancer to the rate for each of the other conditions, we
computed an adjusted odds-ratio for cancer relative to the other conditions by dividing the
cancer coefficient by each of the other coefficients. For example, the odds-ratio for cancer
relative to diabetes was B1/B,. If we had re-estimated the logistic model 5 times with each of
the chronic conditions as the reference group, we would have obtained exactly the same
ratios. We used a Wald test of the equality of each pair of coefficients (e.g. p1=P>), a linear
restriction distributed as a chi-square with one degree of freedom, to identify odds ratios
significantly different from 1. We considered two versions of the regression models that (1)
estimated one coefficient (1) for all cancer survivors grouped together and (2) estimated
separate coefficients for survivors with and without any new cancers.

The differences between the samples are shown in Table 1. The cancer sample was not only
younger than the HRS sample and predominantly white, but on average was also higher in
socioeconomic status (as evidenced by significant differences in education, employment,
and occupation). Although arthritis/rheumatism was more prevalent in the HRS sample and
heart disease was more prevalent among females in the cancer sample, there were few
significant differences in the prevalence of the five chronic conditions.

For both genders, the unadjusted rate of work disability (Table 2) was significantly higher in
the cancer sample than in the HRS. Comparing sub samples with each of the five chronic
conditions by gender across surveys, there were no significant differences in unadjusted
disability rates. However, when cancer survivors with none of these conditions were
compared to HRS subjects with none of these conditions, the unadjusted disability rate in the
cancer sample was about three times higher for males and four times higher for females.
According to data not shown in the table, about half of all disabled survivors (16 of 30
percent) reported in the survey that their disability was related in some way to their cancer.

In keeping with the elevated disability rate for cancer survivors in the descriptive data,
logistic regressions without propensity scores showed that the adjusted rate of work
disability was significantly higher for cancer survivors compared to adults of the same
gender with no history of cancer and no other chronic conditions (female OR =2.14, male
OR=2.34; Table 3). When evaluated at the means of the independent variables in the cancer
sample, the adjusted odds-ratios imply that a history of cancer raised the rate of work
disability by 14 percentage points. The increase in disability for survivors with any new
cancers (+25%) was significantly greater than the increase in disability for cancer-free
survivors (+11%). Restricting the HRS sample to subjects in the Mid-Atlantic and South
Atlantic census divisions had little effect on these estimates, so we report estimates from the
unrestricted model that used the full power of the HRS to estimate the effects of the five
chronic conditions and other covariates. Adding propensity scores to the logistic regressions
also had little effect on the estimates.
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Table 4 compares the adjusted odds of disability associated with cancer to the adjusted odds
associated with each of the other chronic conditions. There were relatively few significant
differences between cancer survivorship and the other conditions, as indicated by adjusted
odds-ratios significantly different from one. Where there were significant differences, the
rate for cancer-free survivors was less than the rate for other conditions, while the rate for
survivors with new cancers was greater than the rate for other conditions. The only
difference that was significant for both genders was the lower rate of disability for diabetics
compared to survivors with new cancers.

DISCUSSION

The primary goal of this study was to quantify the excess prevalence of work disability
specifically attributable to cancer in a cohort of adult cancer survivors, recognizing that self-
reported disability rates are influenced by a variety of health, demographic, and
socioeconomic factors in addition to cancer survivorship. Adjusted odds-ratios from logistic
regressions comparing cancer survivors to other adults with no chronic conditions showed
that about half the disability in the cancer cohort was attributable to their cancer history (14
out of 30 percentage points). This estimate was consistent with survivors’ own perceptions
of disability attributable to cancer, as about half of the cancer survivors who reported any
work disability said that it was related to their cancer. Because we adjusted for other chronic
conditions in estimating excess disability associated with cancer, our methods may be
somewhat conservative in attributing disability to cancer. As we were unable to distinguish
between conditions in the cancer sample that predated and emerged after diagnosis, we
could not account for disability associated with conditions triggered by cancer treatment,
such as heart problems caused by chemotherapy.

A second research goal was to compare the adjusted rate of work disability for cancer
survivorship to disability rates for other chronic conditions. We found few consistent
differences, but disability rates for disease-free survivors were less than or similar to rates
for other conditions. These findings are consistent with findings from the few studies that
have compared the effect of cancer on employment or disability to the effects of other
chronic conditions. One such study reported that the adjusted disability rate for cancer
survivors with no other chronic conditions was lower than the rate for adults with chronic
conditions but no history of cancer (Hewitt et al., 2003). Another study found that the long-
term employment effects of breast cancer survivorship were similar to the effects of other
physical conditions (Bradley et al., 2002b).

Findings from this study should be interpreted cautiously for several reasons. First, the
experiences of survivors from four medical centers in the Eastern U.S. may not be
representative of cancer survivors nationally. In particular, given this sample’s relatively
advantaged racial and socioeconomic profile, the disability rate is likely to be lower in this
sample of cancer survivors. Also, disability patterns in the age group studied here—adults
approaching retirement—may not generalize to younger adults. The low recruitment rate in
the cancer study is another potential limitation, although extensive analyses of non-response
did not uncover any systematic biases in multivariate models like those used here. It is also
possible that we failed to account for differences between the HRS and cancer sample that
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biased comparisons of disability rates. However, refinements involving geographic location
and propensity scores had little effect on the estimates. Finally, although the importance of
individuals’ perceptions of their ability to work is widely acknowledged in quality-of-life
research (Ferrell and Dow, 1997), self-reported disability may not mirror more objective
clinical assessments (Bound, 1991).

In a recent report, the Institute of Medicine characterized the care of cancer survivors as
presenting the same ongoing challenges as the care of patients with other chronic conditions
(IOM, 2006). This study lends further credence to a new paradigm of cancer survivorship as
a chronic condition, by showing that rates of work disability associated with cancer
survivorship are elevated and similar to rates associated with other chronic conditions. Like
patients with other chronic conditions, cancer survivors may require additional clinical and
psychosocial services to realize their full potential at work and maximize the quality of their
lives more generally. However, as demonstrated by the two-thirds of cancer survivors in this
study who reported no limitations in ability to work 2 to 6 years post-diagnosis, the
productivity of most survivors is unaffected over the long term.

Unlike other chronic diseases such as diabetes or arthritis where disability is commonly
caused by the disease process itself, short and long term disability associated with cancer is
often caused more by treatment than the disease itself. For example, chronic pain in breast
cancer survivors is related to more invasive surgery, multiple treatments such as surgery
combined with radiation, and post-operative pain (Poleshuck EL 2006). Treatment for head
and neck cancers, the sixth most prevalent cancer globally, commonly leads to
disfigurement, chronic pain and poor functional outcomes (Chin 2006). The results of our
study show that cancer survivors suffer from work limitations at a higher rate than
individuals with other chronic diseases. Consequently, cancer patients may require
psychosocial services and other therapeutic modalities such as physical and occupational
therapy to assist in their return to a productive work life. However, developing new and
improved treatments with fewer adverse health consequences is another potentially
important strategy for reducing cancer related disability

Acknowledgments

This research was supported by the National Cancer Institute, U.S. Department of Health and Human Services
under grant RO1 CA 82619. The authors are indebted to the study’s Patient Advisory Committee; Witold Rybka and
Margaret Davitt (Milton S. Hershey Medical Center), James Evans and Sharon Reeder (Geisinger Medical Center),
Gregory Harper and Andrea Geshan (Lehigh Valley Hospital and Health Network), and James Zabora and Barbara
Abdullah (The Johns Hopkins Hospital) for advice and patient recruiting; the Survey and Epidemiology Services
division of Social and Scientific Systems, Inc. of Silver Spring, MD for conducting the interviews; and Rajeshwari
Punekar for research assistance with this article.

References

Bound J. Self-reported versus objective measures of health in retirement models. J Hum Resour. 1991;
26:106-138.

Bound, J.; Burkhauser, RV. Economic analysis of transfer programs targeted on people with
disabilities. In: Ashenfelter, O.; Card, D., editors. Handbook of Labor Economics. 1999.

Bradley CJ, Bednarek H, Neumark D. Breast cancer survival, work, and earnings. J Health Econ.
2002a; 21:757-779. [PubMed: 12349881]

Psychooncology. Author manuscript; available in PMC 2014 July 23.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Short et al.

Page 9

Bradley CJ, Bednarek HL. Employment patterns of long-term cancer survivors. Psycho-Oncology.
2002; 11:188-198. [PubMed: 12112479]

Bradley CJ, Neumark D, Bednarek HL, Schenk M. Short-term effects of breast cancer on labor market
attachment: results from a longitudinal study. J Health Econ. 2005a; 24(1):137-160. [PubMed:
15617792]

Bradley CJ, Neumark D, Luo Z, et al. Employment outcomes of men treated for prostate cancer. J Natl
Cancer Inst. 2005b; 97(13):958-965. [PubMed: 15998948]

Bradley CJ, Bednarek HL, Neumark D. Breast cancer and women’s labor supply. HSR: Health
Services Research. 2002b; 37:1309-1328.

Chin D, Boyle GM, Porceddu S, Theile DR, Parsons PG, Coman WB. Head and neck cancer: past,
present and future. Expert Rev Anticancer Ther. 2006; 6(7):1111-1118. [PubMed: 16831082]

Chirikos TN, Russell-Jacobs A, Cantor A. Indirect economic effects of long-term cancer survival.
Cancer Pract. 2002a; 10(5):248-255. [PubMed: 12236838]

Chirikos TN, Russell-Jacobs A, Jacobsen P. Functional impairment and the economic consequences of

female breast cancer. Women Health. 2002b; 36(1):1-20. [PubMed: 12215000]

Christos, P.; Barron-Vaya, Y. Cornell University Weill Medical College/Department of Health. ,
editor. Propensity Scores. 2005. www.med.cornell.edu/public.health/Barron_Propensity
%?20Scores.ppt

D’Agostino R. Propensity score methods for bias reduction in the comparison of a treatment to a non-
randomized control group. Stat Med. 1998; 17:2265-2281. [PubMed: 9802183]

Ferrell BR, Dow KH. Quality of life among long-term cancer survivors. Oncology. 1997; 11:565-568.
[PubMed: 9130276]

Hewitt, M.; Greenfield, S.; Stovall, E., editors. Institute of Medicine (IOM). From Cancer Patient to
Cancer Survivor: Lost in Transition. The National Academies Press; Washington DC: 2006.

Hewitt M, Rowland JH, Yancik R. Cancer survivors in the United States: Age, health and disability. J
Gerontol. 2003; 58:82-91.

Institute for Social Research. [accessed May 26, 2006] The Health and Retirement Study: A
Longitudinal Study of Health, Retirement and Aging. 2006. Available at http://
hrsonline.isr.umich.edu

Jemal A, Clegg LX, Ward E, et al. Annual report to the nation on the status of cancer, 1975-2001,
with a special feature regarding survival. Cancer. 2004; 101(1):3-27. [PubMed: 15221985]

Love, T. Strategies for using propensity scores well. 6th International Conference for Health Policy
Research; Boston, MA. 2005.

Maunsell E, Drolet M, Brisson J, et al. Work situation after breast cancer: Results from a population-
based study. J Natl Cancer Inst. 2004; 96(24):1813-1822. [PubMed: 15601637]

National Cancer Institute. Surveillance, Epidemiology, and End Results (SEER) Program: Prevalence
database: US Estimated 28-year L-D Prevalence Counts on 1/1/2003 by Duration. National Cancer
Institute, DCCPS, Surveillance Research Program, Statistical Research and Applications Branch;
2006.

Pasta, DJ. Using propensity scores to adjust for group differences: Examples comparing alternative
surgical methods. Proceedings of the Twenty-Fifth Annual SAS® Users Group International
Conference; Indianapolis, Indiana. 2000.

Poleshuck EL, Katz J, Andrus CH, Hogan LA, Jung BF, Kulick DI, Dworkin RH. Risk factors for
chronic pain following breast cancer surgery: a prospective study. J Pain. 2006; 7(9):626—634.
[PubMed: 16942948]

RAND. RAND HRS Data, Version D. Santa Monica, CA: Rand Center for the Study of Aging:
Funding from the National Institute on Aging and the Social Security Administration; 2004.

Rosenbaum PR, Rubin. The central role of the propensity score in observational studies for causal
effects. Biometrika. 1983; 70:41-55.

Rowland J. Cancer Survivorship--United States, 1971-2001. MMWR Weekly. 2004; 53:526-9.

Short PF, Mallonee E. Income disparities in the quality of life of cancer survivors. Med Care. 2006;
44(1):16-23. [PubMed: 16365608]

Psychooncology. Author manuscript; available in PMC 2014 July 23.


http://hrsonline.isr.umich.edu
http://hrsonline.isr.umich.edu

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Short et al.

Page 10

Short PF, Vasey J, Tunceli K. Employment pathways in a large cohort of adult cancer survivors.
Cancer. 2005; 103(6):1292-1301. [PubMed: 15700265]

Spelten ER, Sprangers MAG, Verbeek JH. Factors reported to influence the return to work of cancer
survivors: A literature review. Psycho-Oncology. 2002; 11:124-131. [PubMed: 11921328]

Steiner JF, Cavender TA, Main D, Bradley C. Assessing the impact of cancer on work outcomes.
Cancer. 2004; 101(8):1703-1711. [PubMed: 15386303]

Yabroff KR, Lawrence WF, Clauser S, et al. Burden of illness in cancer survivors: Findings from a
population-based national sample. J Natl Cancer Inst. 2004; 96(17):1322-1330. [PubMed:
15339970]

Psychooncology. Author manuscript; available in PMC 2014 July 23.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Short et al.

Sample Characteristics

Table 1

Page 11

Characteristic

Sample

Males

Cancer (N=253)

HRS (N=2607)

Females

Cancer (N=394)

HRS (N=3381)

Work disability® 0
Any new cancers
Diabetes

Chronic lung disease

Heart disease?

Stroke

Avrthritis/rheumatism@ b
Diagnosis/baseline year
1997
1998
1999

Working at baseline/diagnosisa'b

Managerial/professional/technical job at baseline/diagnosisab

Had own employer insurance at baseline/diagnosis

Ageavb
55-59
60-61
62-64
65

Nonwhite® b

Married at baseline/diagnosis

Education® b
Less than high school
High school
Some college
College

Post college

Census region/division® P
Northeast
Mid Atlantic
Midwest
South Atlantic
Rest of South
West

27

19
17

22

38

29
40
31
85
35

44

40
17
34

89

34
19
16
24

74

26

Column per cent

22

18

20

45

30
40
30
72

25

43

32
23
35
10
17

85

25
45

14
12

11
25
26
17
17

32

18
14
12
19

52

32
38
30
73
29

34

50
19
22

76

39
21
13
20

59

41

26

15

14

60

30
40
30
57

17

31

38
22
30
10
22

73

26
53

13
23
26
17
17
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HRS: Health and Retirement Study. Variables are measured at follow-up in 2002, unless otherwise indicated.
aMale cancer and HRS samples are significantly different (p<.05).

bFemaIe cancer and HRS samples are significantly different (p<.05).
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Table 2
Prevalence of Work Disability
Males Females
Cancer HRS Cancer HRS
Entiresamplea*b 21% 22% 32% 26%
With chronic conditions
Diabetes 3% 37 46 44
Chronic lung disease 48 60 48 55
Heart disease 32 42 51 55
Stroke 58 61 73 56
Arthritis/rheumatism 40 33 39 36
No chronic conditions &P 14 5 21 5

HRS: Health and Retirement Study

aMaIes in cancer and HRS samples are significantly different (p<.05).

b . - .
Females in cancer and HRS samples are significantly different (p<.05).
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Table 3

Adjusted Odds Ratios from Logistic Regressions Predicting Work Disability

Variable Modd 1 Model 2
All survivors Survivorswith and without new cancers

Females (N=3701)

OR 95% CI  OR 95% Cl

Cancer survivorship

All survivors (N=383) 214** 1.62-2.83

Survivors with any new cancers (N=68) 3.05°" 1.76-5.30

Cancer-free survivors (N=311) 1.94%* 1.43-2.63
Chronic conditions

Diabetes (N=556) 154°%  123-192 qgg** 123-1.92

Chronic lung disease (N=345) 263"% 2.03-342 5g3** 2.03-3.42

Heart disease (N=550) 291**  2.34-361 5g1** 2.34-3.62

Stroke (N=167) 206" 156-3.28 5 o5** 1.55-3.26

Arthritis/rheumatism (N=2193) 337" 278409 336" 2.77-4.07
No cancer/No chronic conditions (N=1021)  1.00 1.00

Males (N=2810)

Cancer survivorship

All survivors (N=251) 234** 1.63-3.36
Survivors with any new cancers (N=48) 514 2.59-10.20
Cancer-free survivors (N=201) 1.89°* 1.25-2.84

Chronic conditions

Diabetes (N=501) 202" 157-2.60 5 o4** 1.58-2.62

Chronic lung disease (N=210) 489" 3.46-6.90 ,4gg** 3.45-6.89

Heart disease (N=554) 234*%  1.84-298 5 3o** 1.83-2.96

Stroke (N= 143) 386" 255585 g57g** 2.50-5.72

Arthritis/theumatism (N=1261) 288" 231-3.60 2.92 2.34-3.65
No cancer/No chronic conditions (N=969) 1.00 1.00

OR: odds ratio. 95% CI: 95% confidence interval.

*

*
Statistically significant in a two-tailed test (p<0.01).

The reference group is adults who are not cancer survivors and have no chronic conditions. The odds ratio for the reference group is 1. Odds ratios
are adjusted for age, race, education, marital status at diagnosis/baseline, employment status at diagnosis/baseline, occupation at diagnosis/baseline,
and health insurance from own employer at diagnosis/baseline.

Psychooncology. Author manuscript; available in PMC 2014 July 23.



Page 15

Short et al.

*(SONBqeIP BJBWB)y O = SIOAIAINS S[BWS) [[By( "69) € 9| L Ul SIualdlye09 Jo Altjenbas syl Jo sisal
PIEA SSIM-ITed L0} PAUILLISISP 81aM 30UedIIIUBIS [e2NSIE)S JO S|9AsT “(6E°T = ¥G T/pT Z = SOI8URIP 0} Paredwod J80UBdYQ ‘ygT = “SONIBURIP 8[eWalyQ *6'3) £ a]ge.L Ul UOIIPUOD DIUOIYD YIes 10} Ofel
sppo 8y Aq ($T°Z = SIOAIAINS 8JeWd) [y *6°8) € a|qeL Ul SIOAIAINS J33URD 10) O11el SPPO a8yl BUIPIAIP AQ palenofed 81am SUOIIIPUOD J1U0JYD JBYI0 01 8AIE|a dIYSIOAIAINS J8dUed J0) SOljRl SpPo paisnipy

"(G0">d) T wouy Juatayp Apueoyiubis st onel-sppo paisnipy
x

590 91 180 X850 160 790 WSIeWNaY/SALYLY
050 9T 09°0 98°0 9T 60 ayons
180 e 00T 90 0T vL0 9seasIp LeaH
680 S0'T 870 L0 9T’ 180 aseasip bun| a1uo1yD
€60 £5¢ 91T 9z’ X867 6T sa18qeIq

991)35L851Q  SJOOUEI MON  SUOAIAINS ||y 991jasessIQ  SJeOUed MON  SIOAIAINS ||

SIOAIAINS Jsoued Bfe N SIOAIAINS JSOURD 8[ews dno 46 80us B Jo /U0 11IPUOD

SUOIIPUOD 21UOJYD JBY10 01 BAITR[) dIYSIOAIAINS 180URD 10) SONRI-SPPO palsnipy

v alqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Psychooncology. Author manuscript; available in PMC 2014 July 23.



