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Abstract

Background—Cancer represents a substantial hardship for patients and their families in multiple 

domains beyond health and survival. Relatively little is known about the economic impact of 

cancer. We present estimates of the aggregate effects of a cancer diagnosis on employment and 

income in a prospective, nationally representative sample of US adults.

Methods—We used data from the 1990–2009 waves of the Panel Study of Income Dynamics 

(PSID), a nationally-representative, prospective population-based observational study with high-

quality individual and family level economic information. We estimated age-adjusted gender-

stratified individual fixed-effects regression models to derive estimates of the impact of cancer on 

employment, hours worked, individual income, and total family income.

Results—We found significant effects of cancer on all four outcomes. The probability of a 

cancer patient being employed dropped by almost 10% and hours worked declined by up to 200 

hours in the first year after diagnosis. Annual labor market earnings dropped almost 40 percent 

within two years after diagnosis and remained low while total family income declined by 20 

percent although it recovered within 4 years after the diagnosis. These economic impacts were 

driven by effects among male survivors; the effects among women were largely not statistically 

significant.

Conclusions—A cancer diagnosis has substantial effects on the economic well-being of affected 

adults and their families. With the increasing number of cancer survivors in the US population, 

there is a growing need for examining the long-term implications for economic well-being and 

ways to mitigate the economic hardship associated with cancer.

1Corresponding author. Address: Dept. 3293, 1000 E University Ave., Laramie WY 82071-2000. Phone: 307-766-6552. Fax: 
307-766-3812. zajacova@uwyo.edu. 

Financial disclosures: no disclosures.

HHS Public Access
Author manuscript
Cancer. Author manuscript; available in PMC 2016 December 15.

Published in final edited form as:
Cancer. 2015 December 15; 121(24): 4425–4432. doi:10.1002/cncr.29510.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

Economic wellbeing; Cancer; Survivors; Prospective Study; US adults; Fixed-effects approach

Cancer remains one of the most prominent public health concerns in the US and around the 

world. A recent study estimated the annual loss of productivity due to cancer between $9.6 

and $16 billion among working-age adults in the US.1 The number of adult cancer survivors 

in the US population exceeds 13 million.2 Cancer survivors report difficulties in multiple 

domains, from health-related quality of life3 to psychological problems such as depression 

and anxiety.4, 5 In contrast, relatively little is known about the impact of a cancer diagnosis 

on economic outcomes at the individual and family levels.6

One way for a cancer diagnosis to impact economic circumstances is through reduced or 

discontinued employment. In a review of 64 studies of employment among cancer survivors, 

63% of survivors continued working or returned to work after treatment. However, the 

estimates ranged from 24% to 94% depending on the sample demographics, cancer type and 

stage, time since diagnosis, and other factors.7 In some studies, the decline in employment 

or work hours was negligible8–10 although most described detrimental effects on 

employment.11, 12 The relatively few number of studies that have examined the effects on 

income tend to find that the cancer has a negative impact. For instance, convenience samples 

of cancer survivors from New Zealand,13 Ireland,14 and Canada15 found a 30–37% decline 

in income two years after diagnosis. Among low-income Hispanic women with breast 

cancer in the U.S., about half reported “income concerns” and “financial stress.”16

While studies have described the negative associations between cancer and economic 

circumstances, they have two important limitations. First, they typically used small 

convenience samples found through cancer registries or from oncology clinics or they 

focused on a specific group of patients such as terminal patients or long-term survivors. 

Convenience samples may suffer from selection bias and thus not generalize to the overall 

population of cancer survivors. A second limitation is the lack of objective measures of 

economic well-being. Most studies were based on retrospective reports of subjective 

measures such as financial stress or hardship,17, 18 however, the retrospective economic 

information is subject to substantial recall bias.

The current study is based on the Panel Study of Income Dynamics (PSID), the leading 

national longitudinal survey of economic circumstances of American families.19 The PSID 

is unique in the high quality of its economic data and generalizability to the US population. 

The data include detailed prospective employment and income data collected on an annual 

or bi-annual basis before and after a cancer diagnosis, allowing us to identify economic 

changes attributable to the cancer diagnosis. To our knowledge, this is the first study to use a 

quasi-random design to estimate the impact of a cancer diagnosis on key dimensions of 

economic wellbeing among US adults.
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DATA AND METHODS

Data

The PSID is an ongoing longitudinal survey of a nationally representative sample of 

American families conducted continuously since 1968 (annually until 1997 and every other 

year since 1999).20 The primary aim has been to study economic behavior of US families. 

The survey has collected detailed information about employment, earnings, income, and 

other economic and socio-demographic characteristics, using mostly telephone interviews 

lasting about 80 minutes each. Reports of the survey design21 and data quality have been 

published elsewhere.22–25 The PSID data and documentation are available at http://

psidonline.isr.umich.edu/.

Sample—The analytic sample included respondents who participated in at least one 

interview between 1999 and 2009, the years when cancer information was collected. Out of 

17,262 individuals in that group, 1,406 reported they had previously been diagnosed with 

cancer. We excluded 70 respondents who did not report the year of diagnosis and 35 who 

had childhood cancers (occurring prior to age 18). We excluded an additional 184 

respondents whose cancer occurred prior to 1990 because of potential differences over time 

with regard to cancer screening, types and costs of treatment, access to health insurance, and 

labor market conditions. The final sample thus included 1,117 persons diagnosed with 

cancer and 15,856 respondents who never had cancer.

The study uses publicly available de-identified data; as such it classifies as IRB-exempt.

Variables

Cancer diagnosis—In each wave from 1999 to 2009, respondents were asked a 

retrospective question: “Has a doctor ever told you that you have or had cancer or a 

malignant tumor?” A positive answer elicited a follow-up question about the age or year 

their diagnosis occurred. For respondents who provided cancer reports during multiple 

interviews, we used the first available report as the one that occurred closest in time to the 

diagnosis.

Economic outcomes—Economic information was collected prospectively at each wave 

between 1990 and 2009. Employment status was ascertained by asking whether a respondent 

is “working now, looking for work, retired, keeping house, a student, or what?” 

Employment status was dichotomized as employed versus not employed. Hours worked 

measured the total number of hours a respondent had worked in all jobs, including overtime, 

during the previous calendar year (1989–2008). Earnings included the respondent’s labor 

market earnings during the previous calendar year. Finally, total family income comprised 

the incomes of all family members living in the household, including the respondent. About 

0.2% of family incomes were negative and recoded to zero. Earnings and total family 

income were adjusted for inflation to 2000 dollars and natural-logged due to their skewed 

distribution.

All models also included age (as continuous and centered at 50) and calendar year (as 

dummies for each calendar year from 1990 to 2009 for employment status and 1989–2008 
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for the other three outcomes). Earnings and income models for adults 18 and older also 

include age squared to capture the typical quadratic profiles of earnings.26

Analysis

The primary challenge to estimating the economic effects of a cancer diagnosis from 

observational data is that those who get cancer may be systematically different from those 

who don’t, confounding the relationship between the cancer and outcomes. To overcome 

this challenge, we use individual fixed-effects regression models with dummy variables 

capturing time before, at, and after diagnosis that isolate the within-individual changes in 

outcomes as a function of the diagnosis.27, 28 The fixed effect captures the permanent 

differences among respondents in observed and unobserved characteristics. We estimated 

the model:

(1)

The yit is the outcome for individual i at time period t, where t captures calendar years from 

1990 to 2009 for employment and 1989 to 2008 for hours worked, earnings, and total family 

income. The αi is the within-individual intercept, Xit. is a vector of time-varying variables 

comprising age and age squared where appropriate, and  are the indicators of the years 

before/since diagnosis where p = 0 is the year of diagnosis. We restricted the  indicators to 

5 years around the diagnosis year, −5 ≤ p ≤5. Using this approach, we capture the change in 

outcomes as a function of the change in the predictor dummies . Employment, a 

dichotomous outcome, was modeled using linear probability FE models regressions. Hours 

worked and log-transformed earnings and income outcomes were modeled using linear FE 

models. We interpolated data points for calendar years 1998, 2000, …, 2008 when no 

interviews were conducted by imputing the mean of prior and successive year. Results are 

summarized in line plots that show the year-specific effects δp on each outcome and their 

95% confidence intervals. The models include respondents who never had cancer, which 

improves the precision of estimates without contributing to the point estimates of the cancer 

diagnosis δp since all their time dummies .27 Respondents missing information for 

any reason (question nonresponse or survey nonresponse) from one or more waves are 

retained in the analysis; they simply do not contribute to the estimates for those waves.

We estimated separate models for adults in prime working ages 25–64 and all adults aged 18 

and above; we also stratified models by gender because men and women have distinct labor 

market experiences and thus cancer may affect them differently. All analyses were 

conducted using Stata 13.0.29

We conducted extensive sensitivity analyses for different model specifications. These 

included models with and without controlling for the calendar year, the squared age term, 

without log-transforming earnings and income, as well as with and without interpolating 

outcomes for the even years 1998 to 2008 when PSID did not conduct interviews. We also 

examined different specifications of the time before/after diagnosis dummies, including 

different range of years before and after diagnosis and specifying the time dummies  time 
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intervals longer than one year, changing both their length and their thresholds. We estimated 

models where zero earnings and income reports were considered as missing. The specific 

results differed across these specifications but the pattern of coefficients remained 

substantively similar to those shown here, with significant effects of diagnosis on the 

observed economic outcomes.

RESULTS

The descriptive characteristics of the sample are shown in Table 1. For adults who had 

cancer, there is a decline in employment and earnings from 2 years before to 2 years after 

the diagnosis. The group without cancer had higher employment and income levels overall.

Figures 1 to 3 show the changes in economic outcomes following a cancer diagnosis based 

on estimates from model (1). Figure 1 displays aggregate estimates for adults age 25–64. 

Prior to the diagnosis, the effect of the time dummies was largely not significant (with the 

exception of a negative effect in year 1 before diagnosis for work hours and total family 

income) – that is, employment status, hours worked, labor market earnings, and total family 

income were only slightly negatively affected by the impending diagnosis. For all outcomes, 

there was a significant negative effect of most year dummies in the year of diagnosis and 

later. The probability of being employed decreased by up to 9 percentage points by year 3 

after diagnosis, with evidence of recovery for survivors in years 4 and 5. Annual work hours 

decreased by up to 200 hours, or 5 weeks of lost work time, in the first year after diagnosis 

and then appeared to recover. Survivors’ labor market earnings dropped by up to 40 percent 

by the second year and remained low through years 4–5. Total family income was reduced 

by over 20 percent in years 2 and 3 years following the diagnosis but recovered in years 4 

and 5 (the effect of dime dummies was not significant).

Figures 2a and 2b stratify the results by gender. These estimates are less precise due to the 

reduced sample sizes so we interpret the findings with caution. However, the results suggest 

that the economic losses were greater for male than female survivors. Among male cancer 

survivors age 25–64, the probability of being employed was reduced by nearly 20 

percentage points and their annual hours were reduced by over 300 hours (or about 7–8 

weeks of full-time employment). Correspondingly, their labor market earnings and total 

family income dropped significantly; earnings declined by 60% in years 3–5 and total family 

income declined by over 40 percent although it recovered somewhat by year 5 after 

diagnosis. In contrast, the losses were much smaller for female survivors (Figure 2b), with 

most time period effects not reaching statistical significance.

Finally, Figure 3 shows the outcomes for the whole adult sample, ages 18 and above. The 

time profile of the diagnosis effect was generally similar to that of working-age adults but 

the magnitude of the time dummy effects was somewhat smaller than for working-age adults 

25–64. Additional findings for the entire age range (not shown but available on request) 

revealed patterns by gender similar to those 25–64: the losses were more pronounced among 

men than among women.
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DISCUSSION

Within a decade, the number of cancer survivors in the U.S. will reach 18 million.2 As 

cancer increasingly changes from a terminal illness to a chronic disease, it becomes 

increasingly important to understand how its diagnosis and treatment affect the economic 

well-being of cancer patients and their families.

We found significant effects of a cancer diagnosis on all examined economic outcomes. 

Among adults in prime working ages 25–64, the probability of being employed fell by 

almost 10 percentage points in the 5 years after diagnosis. Hours worked per year dropped 

around the diagnosis year, with average working-age cancer survivors losing about 200 

hours, or about 5 weeks of full-time work. Correspondingly, annual labor market earnings 

dropped nearly 40 percent within two years after diagnosis. The survivor’s spouse or other 

adults in the household may have compensated for this loss: the total family income dropped 

about 20 percent in years 2 and 3 after diagnosis, but recovered by year 5. The recovery may 

be the result of the cancer survivor’s or their spouses’ increased labor-market participation, 

disability benefits d or possibly other relatives such as adult children moving into the 

household and contributing their income to the family total.

Interestingly, the economic losses were only modestly smaller in the total sample, which 

included adults 18 and older, than for adults 25–64. Given the lower labor-market 

participation of older respondents (as well as those 18–24), we expected that the cancer 

losses would be muted in this group; on the other hand adults still working in their late 60s 

and 70s may be more likely to exit the labor force following the diagnosis compared to 

younger workers, which could accentuate the effects in this age group, balancing the weaker 

affects among the retired.

The observed effects were primarily driven by losses among male survivors. For women 

who were diagnosed with cancer, the losses were largely not statistically significant. This 

gender difference may be a result of the lower overall labor-market participation of women, 

which would attenuate the average effects of cancer. It is also possible that the economic 

impacts may be greater for men if they suffer from types of cancer or treatments that have 

greater effects on their ability to work, or if their jobs are more physically demanding and 

less compatible with the rigors of treatment. Future studies should continue to give attention 

to gender differences in the economic impact of cancer.

These results generally corroborate previous studies that reported lower labor-market 

participation among cancer survivors,5, 7, 12 as well as significant income losses that are 

partially compensated by other family members.13–15, 30 There may be several reasons for 

income losses in families with a cancer patient, including changing attitudes toward work by 

the patient, increased caregiver burden for other family members, ongoing cancer treatments 

including long-term adjuvant chemotherapy, or residual physical problems from successful 

treatments such as radiation damage. Alternatively, a survivor may choose a less demanding 

job or go back to school as a result of a diagnosis because of necessary work modifications 

due to cancer, its treatment, or a change in motivation after diagnosis.
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An important characteristic of these economic changes is the decline prior to the year of 

diagnosis. This pattern could reflect prodromal symptoms that led individuals to work less 

prior to diagnoses. Alternatively, it could reflect imprecise reporting of the year of cancer 

diagnosis. A previous study of cancer reporting among PSID respondents showed a 

substantial amount of reporting error that might attenuate the associations between cancer 

and economic loss, suggesting that our findings may be underestimates of the true effects.31 

Even over-reporting (i.e., reporting non-malignant lesions as cancer) could contribute to 

underestimates of ‘true’ cancer diagnoses because in such cases the effect of the diagnosis 

would be relatively minimal. The reporting issues could be addressed in future studies by 

linking prospective surveys like the PSID to cancer registries or medical records. Finally, 

our estimates represent the average effects of cancer that necessarily vary across different 

cancer types and by respondent characteristics. Unfortunately our sample sizes of cancer 

survivors were too small for precise estimates by key individual and cancer characteristics.

The strengths of the present study include the data source and the analytic approach. The 

PSID is the world’s longest-running nationally representative household panel survey and 

widely regarded as the leading source of information about the economic and social 

dynamics of American families. The fixed-effects approach is a unique research design 

within this literature that takes advantage of prospectively-reported economic data before 

and after cancer diagnosis. This approach allows us to identify the effect of cancer on 

economic circumstances free of potential bias due to unobserved confounding by individual 

characteristics.

Future research should examine the effects of a cancer diagnosis across different population 

groups, such as by race, marital status, and family composition. Additionally, the impact of 

different types of cancer and treatment protocols needs to be disaggregated. Another 

promising avenue for future research as more data become available is to condition analyses 

on working outside of the home prior to diagnosis -- as many women are homemakers, 

including them in the analysis may blunt the estimated impact of cancer on employed 

women.

Our findings represent an important contribution to the literature on economic losses to 

cancer survivors and their families. To our knowledge, these are the first estimates of 

economic impact of cancer based on prospective economic survey data from a nationally-

representative sample of American adults using a quasi-random design. Our estimates 

suggest that for the cohorts under consideration, a cancer diagnoses has serious implications 

for employment and labor market earnings for many years, and for the most part these 

economic outcomes do not return to their pre-diagnosis levels. Cancer history thus plays an 

important role in the economic well-being of millions Americans, and workplace or other 

policies should be considered to help buffer the impact of this serious but common health 

shock.
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Figure 1. 
Effect of Cancer Diagnosis on Economic Outcomes, Ages 25–64.
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Figure 2. 
a. Effect of Cancer Diagnosis on Economic Outcomes, Men 25–64.

b. Effect of Cancer Diagnosis on Economic Outcomes, Women 25–64.
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Figure 3. 
Effect of Cancer Diagnosis on Economic Outcomes, Adults Age 18 and Above.
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Table 1

Characteristics of the analytic sample (Panel Study of Income Dynamics, 1989–2009).

All adults who
reported cancer

All adults who
reported no cancer

Year of diagnosis1 2001.0 (5.2)

Age at diagnosis 52.5 (17.3)

Demographics in 2001

  Age 52.4 (17.2) 37.1 (15.9)

  Female (%) 58.6% 52.5%

Economic circumstances 2 years before diagnosis3 2 years after diagnosis3 In 2001

  Employed (%) 56.2% 50.8% 72.4%

  Hours worked 1,172.4 (1,067.5) 1,038.6 (1,062.2) 1,609 (934)

  Own earnings (median)2 $9,552 $5,090 $21,980

  Own earnings (mean) $20,127 (29,579) $19,137 (28,150) $28,066 (41,927)

  Total family income (median)2 $31,800 $27,470 $40,560

  Total family income (mean) $46,530 (55,717) $47,408 (91,098) $54,144 (70,434)

N 1,117 15,856

1
Mean and standard error in parentheses are shown unless indicated otherwise.

2
Earnings and total family income are highly skewed; we therefore report the median values in addition to the mean (s.d.).

3
Since the year of diagnosis varies across individuals, the calendar year of the 2 years before and after diagnosis time accordingly across 

individuals. 
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