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Abstract

Socioeconomically disadvantaged cancer survivors are less likely to have adequate follow-up care. 

In this study, we examined whether socioeconomically disadvantaged survivors are at risk for not 

having follow-up care discussions with providers, a critical determinant of access to follow-up 

care and desirable health outcomes. Using the 2011 Medical Expenditure Panel Survey and 

Experiences with Cancer Survivorship Supplement, we used a binary logit model with sample 

weights to examine associations between 1,320 cancer survivors’ socioeconomic status (SES) and 

reports of follow-up care discussions with providers, controlling for clinical and demographic 

characteristics. The multivariable model indicated survivors with incomes ≤200% Federal Poverty 

Level (FPL) had a lower probability of reporting a follow-up care discussion than survivors with 

incomes >400% FPL (p<.05). Survivors with <high school education had a lower probability of 

reporting a discussion than survivors who had a college education (p<.05). However, even after 

controlling for income, survivors with financial hardship had a greater probability of reporting a 

discussion than survivors with no financial hardship (p<.05). Insurance status was not a significant 

predictor of reporting a discussion (p>.05). Socioeconomically disadvantaged cancer survivors are 

at risk for not having follow-up care discussions with providers, particularly those who report 

lower income and education. Development of educational interventions targeting provider 

communication with socioeconomically disadvantaged cancer survivors, and survivors’ 

understanding of the benefits of follow-up care discussions, may promote access to these services. 
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Future research assessing mechanisms underlying relationships between survivors’ SES indicators 

and reports of follow-up care discussions with providers is also warranted.

Introduction

The number of cancer survivors is growing rapidly in the United States; by 2024 it is 

expected to reach almost 19 million [1]. As more people survive cancer due to treatment 

improvements, ensuring appropriate, high-quality follow-up care has become a priority. At a 

minimum, follow-up care for cancer involves regular medical visits in order to address late 

and long term effects of treatment and surveillance for early detection of recurrence or new 

malignancies [2]. The provision of follow-up care after cancer treatment has been strongly 

endorsed by national guidelines, including the American Society of Clinical Oncology [3], 

National Comprehensive Cancer Network [4], and the American Cancer Society [5]. 

However, prior research indicates that survivors with low socioeconomic status (SES; i.e., 

income, education, insurance, financial hardship) often do not receive adequate follow-up 

care [6, 7], health care professionals often fail to provide appropriate care to uninsured 

survivors [8], and survivors covered by public insurance (e.g. Medicaid) report poorer 

quality follow-up care [9]. Evidence also suggests that socioeconomically disadvantaged 

cancer survivors experience poorer health outcomes than higher-SES survivors [10].

Discussions about follow-up care between providers and survivors should ideally occur after 

cancer treatment is complete to provide information and advice about late and long-term 

effects of treatment the survivor may experience, risk of recurrence, and surveillance for 

recurrence or new cancers. All providers should have discussions about follow-up care even 

though the provider responsible for delivering follow-up care, and extent of follow-up care, 

may vary depending on the survivors’ risk profile and medical needs. Many 

recommendations suggest that, during the discussion, written documents such as a 

survivorship care plan or treatment summary should be provided to the patient [2]. These 

discussions are thought to promote access to follow-up care by clarifying care 

recommendations and division of care responsibilities among follow-up care providers (e.g. 

oncologists, primary care providers, specialists), and educating survivors about the kind of 

follow-up care they should seek and providers about what kind of care they should provide 

to survivors. Prior research indicates that survivors who had follow-up care discussions were 

more likely to receive follow-up care [11] and rate their follow-up care as higher quality [9]. 

As such, follow-up care discussions have the potential to promote access to follow-up care 

for socioeconomically disadvantaged survivors. However, socioeconomically disadvantaged 

survivors may also be at risk for not having follow-up care discussions with their providers 

because either the provider or survivor may assume that the cost of the follow-up care 

recommended during follow-up care discussions (e.g. surveillance screening and other non-

cancer care) and related non-medical expenses (e.g. transportation, childcare) is prohibitive 

[12, 13]. Providers may also assume that socioeconomically disadvantaged survivors are not 

capable of understanding complex information and therefore forgo a discussion about 

follow-up care [14]. Whether or not socioeconomically disadvantaged survivors are truly at 

risk for not having follow-up care discussions with their providers, a critical determinant of 

access to follow-up care and desirable health outcomes, is unclear. Figure 1 illustrates the 
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conceptualized relationship between SES, follow-up care discussions, access to follow-up 

care, and survivors’ health outcomes.

The purpose of this study was to examine the relationship between cancer survivors’ SES 

and reports of follow-up care discussions with providers. To the extent that SES does not 

influence follow-up care discussions with providers, follow-up care discussions may be a 

high-leverage method of increasing access to follow-up care for socioeconomically 

disadvantaged survivors.

Methods

Data Source and Sample

The study sample was drawn from the 2011 Medical Expenditure Panel Survey (MEPS)-

Household Component Full-Year Consolidated Files and Experiences with Cancer 

Survivorship Supplement (ECSS). Briefly, the MEPS data are a publically available data 

source and nationally representative survey of families and individuals’ healthcare utilization 

and expenditures in the United States civilian, non-institutionalized population. In 2011, the 

Household Component was supplemented with responses from the ECSS – a paper-based, 

self-administered survey of cancer survivors. This survey was developed in conjunction with 

the National Cancer Institute, the Centers for Disease Control and Prevention, and American 

Cancer Society to ask participants about the burden of cancer, lasting effects of the disease, 

financial impacts, and employment outcomes for cancer survivors and their families [15]. 

The 2011 ECSS sample consisted of 1,419 adult cancer survivors aged 18 years or older. 

Cancer survivors were identified based on responses to the following question in the survey: 

“Have you ever been told by a doctor or other health professional that you had cancer or a 

malignancy of any kind?” The overall MEPS response rate in 2011 was 54.9%, and the 

ECSS was 90%. After excluding survivors who were missing data on whether they reported 

a follow-up care discussion with their provider (n=72) and whether they reported financial 

hardship (n=27) the final study sample included 1,320 cancer survivors.

Socioeconomic Status (SES)

Several independent variables were used to capture SES based on common indicators 

identified in the literature [16], including insurance status (public, private, or uninsured), 

adjusted family income as percent of federal poverty level (FPL), and years of education. In 

addition, a measure of whether participants experienced “financial hardship”, indicated by 

answering “yes” or "no” to ever being unable to cover their share of the costs of medical 

visits due to cancer in the ECSS survey was also included in the model.

Follow-Up Care Discussions

The outcome variable was a self-reported response to a question which asked survivors if 

their doctor or other healthcare provider ever discussed regular follow-up care and 

monitoring after completing treatment for their cancer. This variable is composed of four 

response categories: (1) discussed it with me in detail, (2) briefly discussed it with me, (3) 

did not discuss it with me at all, (4) I don’t remember. Since the focus of the study was on 

whether a survivor reported any discussion of follow-up care, rather than on the quality of 
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the discussion, this variable was collapsed and recoded to be dichotomous (i.e., “yes” 

[discussed it with me in detail or briefly discussed it with me] or “no” [i.e. did not discuss it 

with me at all or I don’t remember]).

Control Variables

The following clinical and demographic characteristics were included in the model because 

they were likely correlated with SES and reports of follow-up care discussions: rural versus 

urban (based on residence in a Metropolitan Statistical Area), race/ethnicity (non-Hispanic 

White or minority), gender, marital status, age, cancer type, and years since last cancer 

treatment. Comorbidities were assessed based on survivors’ response to whether doctor or 

other health professional ever told the survivor whether he or she had any MEPS priority 

conditions (excluding cancer). The total number of priority conditions were summed for 

each survivor.

Statistical Analysis

Population proportions were estimated for all variables for the overall study sample and 

according to whether a follow-up care discussion was reported. Unadjusted relationships 

between each of the variables and the outcome variable were estimated using the Chi-square 

statistic. For our adjusted analysis, we used a binary logit model with sample weights to 

assess multivariable associations between SES (i.e. income, education, insurance, and 

financial hardship) and probability of reporting follow-up care discussions with the provider. 

Beta coefficients and average marginal effects were calculated for all variables. The Variance 

Inflation Factor values were examined and indicated there was not substantial 

multicollinearity in the data (i.e. all variables were <10). In addition, the pairwise correlation 

between family income as percent of FPL and financial hardship indicated a weak linear 

relationship (Pearson’s r=.11), thus both variables were retained in the model. A two-sided 

p-value of <.05 was considered statistically significant for all analyses. All data were 

analyzed using Stata 13 (College Park, TX) and accounted for the complex survey design to 

obtain nationally representative estimates generalizable to the civilian, non-institutionalized 

population.

Results

Sample characteristics

When combining the two surveys, our final sample was 1,320. One-quarter of cancer 

survivors had adjusted family incomes below 200% of the FPL, yet only 12% of survivors 

reported having financial hardship. Nearly one-third of survivors had either public insurance 

(24%) or were uninsured (4%). Over half had at least some college education (53%), while 

only 11% had less than a high school education. (Table 1). Overall, 86% of cancer survivors 

reported having a follow-up care discussion with their provider. Over half of survivors 

(61%) reported discussing follow-up care in detail, 23% reported discussing follow-up care 

briefly, and 14% either did not report a discussion or did not remember (data not shown).
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Relationship between SES and Follow-Up Care Discussions

The unadjusted analysis indicated that, survivors who had lower family incomes (e.g. < 

200% of the FPL, 23%) and fewer years of education (e.g. <12 years, 9%) were significantly 

less likely report a follow-up care discussion than survivors with higher family incomes (e.g. 

>400% of the FPL, 50%) and more years of education (e.g.≥16 years, 38%), respectively (all 

p<.05). However, financial hardship and insurance status were not significantly associated 

with reporting a follow-up care discussion (Table 1).

The coefficients and average marginal effects from the adjusted logit model controlling for 

demographic and clinical characteristics are presented in Table 2. Consistent with the 

unadjusted analysis and our hypotheses, family income and years of education were 

significant predictors of reporting a follow-up care discussion (p<.05). On average, survivors 

with family incomes less than 200% of the FPL had a 6% lower probability of reporting a 

follow-up discussion than survivors with incomes >400% of the FPL (p<.05). In contrast to 

the unadjusted analysis and in stark contrast to our hypothesis, on average, survivors who 

reported financial hardship (i.e. inability to pay medical bills) had a nearly 7% greater 
probability of reporting a follow-up care discussion than survivors without financial 

hardship, even after controlling for income level (p<.05). Years of education were also a 

significant predictor of reporting a discussion about follow-up care with the provider. On 

average, survivors who had a less than a high school education had a 11% lower probability 

of reporting a follow-up care discussion than survivors who had a college education or 

greater (e.g. ≥16 years) (p<.05). Likewise, on average, survivors who had only some college 

education had a 6% lower probably of reporting a follow-up care discussion than survivors 

who had a college education or greater (p<.05).

Survivors with public insurance or who were uninsured, on average, had slightly higher 

probabilities of reporting a follow-up care discussion compared to survivors who had private 

insurance, but these findings were not significant.

Discussion

Using a nationally representative sample of cancer survivors, we examined the relationship 

between SES and reports of follow-up care discussions with health care providers. Overall, 

as hypothesized, we found that socioeconomically disadvantaged survivors are at risk for not 

having follow-up care discussions with their providers. These findings are consistent with 

extant research which shows cancer survivors who are lower-income are less likely to 

receive appropriate follow-up care [6]. This may be due to our finding that lower-income 

survivors are less likely to have follow-up care discussions than higher-income survivors 

among other factors. Numerous studies have also shown that survivors with lower 

educational levels are more likely to report suboptimal communication with providers [17] 

and inadequate follow-up care and monitoring than more highly educated survivors [6]. This 

is consistent with our finding that survivors with less than a college education are less likely 

to have follow-up care discussions than survivors with a college education or greater.

We expected survivors who reported financial hardship to be less likely to report a follow-up 

care discussion due to concerns about the cost of follow-up care. However, we found that 
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survivors who reported financial hardship (indicated by answering “yes” to ever being 

unable to cover their share of the costs of medical visits due to cancer) were more likely to 

report a discussion about follow-up care. One possible explanation for this finding is that 

survivors’ family income and financial hardship are conceptually distinct constructs, which 

is reflected by the finding they were only weakly correlated in our analysis. In particular, 

income measurement in MEPS is relatively objective, while financial hardship is more 

subjective. For example, survivors who report financial hardship may not value survivorship 

care services and therefore view these costs as difficult to cover. These survivors might be 

considered less “activated” in their survivorship care (i.e., understand one’s own role in the 

care process and possessing the knowledge, skills, and confidence to take on that role) [18], 

and as such, providers may consider them as targets for intervention by initiating follow-up 

care discussions. Similarly, survivors’ financial hardship may offer more of a cue to 

discussing follow-up care than survivors’ income because it is more visible to providers. 

Thus, providers may proactively initiate follow-up care discussions with survivors they 

perceive are unable to meet healthcare expenses to prevent future health problems that could 

contribute to more financial hardship. Conversely, survivors who are unable to meet 

healthcare expenses may also be proactive in communicating this to their provider and 

initiating follow-up care discussions for similar reasons. However, these are unlikely 

explanations given prior research indicating providers’ and patients lack of discussion about 

costs of care in making decisions about cancer care [19, 20]. Future cancer survivorship 

research could benefit by examining the role financial hardship plays in delivery of follow-

up care in addition to common socioeconomic indicators.

The finding that insurance status was not associated with reporting a follow-up care 

discussion was also surprising. Although insurance has been identified as an important 

financial factor for receiving high quality cancer treatment, providers and survivors may be 

unaware of the costs for survivorship care, and patients may move forward with care 

regardless of payment by the insurer [20]. Additionally, this finding may relate to how 

MEPS collects data on insurance: Participants are asked their insurance status at the time of 

the survey, which may not coincide with their cancer episode. Thus, the variable used may 

not be a relevant indicator of the survivors’ insurance status when receiving follow-up care 

for their cancer.

This study had several limitations. First, cancer stage at diagnosis was not included in the 

model as a covariate because these data are not captured in MEPS, thus potentially leading 

to biased estimates. This is an important consideration since cancer stage could be 

associated with whether or not a provider decides to discuss follow-up care, which assumes 

treatment ends at some point. Regardless of cancer type, a provider may perceive the need to 

discuss follow-up care for a survivor treated for a Stage IV cancer to be less of a priority 

than a survivor who has completed an initial course of treatment for an early-stage cancer, 

since survivors with advanced disease who completed treatment may still have active or 

incurable disease [21]. Second, the self-administered nature of MEPS may have resulted in 

inaccurate or underestimated responses of financial variables (i.e. income and financial 

hardship) due to the sensitive nature of these data. Third, depending how on how many years 

had passed since cancer treatment was completed, survivors’ recollection of whether a 

follow-up care discussion occurred may have been inaccurate. However, due to this 

DiMartino et al. Page 6

J Cancer Educ. Author manuscript; available in PMC 2018 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



possibility of recall bias for reporting a follow-up care discussion, our study addresses this 

potential issue by including time since last cancer treatment as a covariate in the model. 

Fourth, this study did not examine whether SES indicators were associated with quality of 

follow-up care discussions (i.e. discussed it with me in detail, briefly discussed it with me). 

Lastly, since the CSAQ survey was administered only in 2011, this analysis was cross-

sectional, and thus the ability to determine a causal relationship between SES and report of a 

follow-up care discussion is limited.

Despite these limitations, our study has important implications. Cancer survivors are at 

increased risk for unemployment, debt, and income strains post-treatment even if they are 

insured [19, 22, 23] and as our results and others have demonstrated, there are many 

socioeconomically disadvantaged survivors who might benefit from follow-up care 

discussions. As such, we need to ensure that the growing number of socioeconomically 

disadvantaged survivors and those experiencing financial hardship have access to follow-up 

care, which may be promoted by regular discussions about follow-up care between survivors 

and providers.

Conclusion

The results of this analysis using a sample of cancer survivors from the MEPS dataset found 

significant associations between SES and the probability of reporting a follow-up care 

discussion with a provider. The findings from this study increase our understanding of the 

determinants of cancer survivors’ discussions with providers about follow-up care and can 

inform educational interventions for improving the dissemination and provision of 

survivorship care planning services. This could be accomplished by developing trainings or 

toolkits to improve provider communication with socioeconomically disadvantaged 

survivors and educational materials to promote survivors’ understanding of the benefits of 

follow-up care discussions. Routine delivery of survivorship care plans with its associated 

discussion may also help close this gap. Additional research evaluating the effectiveness of 

strategies for increasing the uptake of survivorship care services and examining the role of 

follow-up care discussions on receipt of cancer (and non-cancer) medical care, and 

subsequent survivors’ health outcomes, is warranted.
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Figure 1. 
Relationship between SES, Follow-Up Care Discussions, Access to Follow-Up Care, and 

Survivors’ Health Outcomes (adapted from the National Cancer Institute’s patient-centered 

communication framework)[14]
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Table 1

Unadjusted analysis of determinants of reporting a follow-up care discussion with a healthcare provider 

(n=1,320), population weighted estimates

Clinical and
Demographic
Characteristics

Total Study Sample (%) Did Not Report Follow-
Up Care Discussion (%)

Reported Follow-up
Care Discussion (%)

Total No. of Survivors† 1,320 205 1,115

Years of Education*

≥16 years 36 21 38

≥12 – < 16 years 53 60 52

<12 years 11 19 9

Family Income (% FPL)*

>400% 47 31 50

200–400% 28 33 27

<200% 25 36 23

Financial Hardship

No 88 92 88

Yes 12 8 12

Insurance

Private 72 66 73

Public 24 31 23

Uninsured 4 3 4

Age*

<55 23 20 24

≥55–<65 24 19 25

≥65–<75 27 22 28

≥75 26 39 23

Gender

Male 44 43 44

Female 56 57 56

Race

White, non-Hispanic 90 89 90

Minority 10 11 10

Rural

No 82 83 82

Yes 18 17 18

Marital Status*
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Clinical and
Demographic
Characteristics

Total Study Sample (%) Did Not Report Follow-
Up Care Discussion (%)

Reported Follow-up
Care Discussion (%)

Not Married 40 53 38

Married 60 47 62

MEPS Priority Conditions‡

0 Conditions 16 11 16

1 Condition 17 15 18

2–8 Conditions 67 74 66

Cancer Type*

Breast 15 5 16

Prostate 13 6 14

Lung 2 3 2

Colorectal 5 6 4

Hematologic 4 4 5

Gynecologic 10 14 10

Other 51 62 49

Treatment Status*

<5 years posttreatment 35 24 37

≥5 years posttreatment 40 43 40

Never treated/Missing 25 32 23

†
Value given is number rather than percent.

*
p<.05

‡
MEPS priority conditions include arthritis, asthma, diabetes, emphysema, heart disease (angina, coronary heart disease, heart attack, other heart 

condition/disease), high cholesterol, hypertension, and stroke.
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Table 2

Binary logit model regression estimation results: Beta coefficients and average marginal effects of reporting 

follow-up care discussions with providers

Variables Beta Coefficient
(Standard Error)

Average Marginal
Effect
(%)

Education (≥16 years = referent)

≥12–<16 years −0.63*
(0.27)

−6.1*

<12 years −1.01*
(0.32)

−11.1*

Income (% FPL) (>400% FPL=referent)

200–400% −0.35
(0.29)

−3.5

<200% −0.56*
(0.28)

−6.1*

Financial Hardship (No=referent) 0.74*
(0.30)

6.6*

Insurance (Private Only = referent)

Public Only 0.18
(0.24)

1.9

Uninsured 0.26
(0.45)

2.7

Age (<55 years= referent)

≥55–<65 years −0.26
(0.33)

−2.5

≥65–<75 years −0.11
(0.32)

−1.0

≥75 years −0.68*
(0.31)

−7.6*

Gender (Male=referent) 0.04
(0.26)

0.5

Race (White, non-Hispanic=referent) −0.01
(0.29)

−0.1

Rural (Urban = referent) 0.25
(0.27)

2.6

Marital Status (Not Married = referent) 0.43
(0.24)

4.7

MEPS Priority Conditions (0 Conditions=referent)†

1 Condition −0.11
(0.38)

−1.1

2–8 Conditions −0.22
(0.29)

−2.3

Cancer Type (Other=referent)

Breast 1.83*
(0.32)

14.3*

Prostate 1.11*
(0.36)

10.8*

Lung 0.10
(0.67)

1.3
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Variables Beta Coefficient
(Standard Error)

Average Marginal
Effect
(%)

Colorectal 0.49
(0.45)

5.7

Hematologic 0.49
(0.50)

5.8

Gynecologic −0.05
(0.30)

−0.6

Treatment Status (<5 years posttreatment=referent)

≥5 years posttreatment −0.63*
(0.27)

−6.1*

Never treated/Missing −0.82*
(0.27)

−8.5*

_cons 2.80*
(0.43)

*
p < 0.05

†
MEPS priority conditions include arthritis, asthma, diabetes, emphysema, heart disease (angina, coronary heart disease, heart attack, other heart 

condition/disease), high cholesterol, hypertension, and stroke.
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