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Abstract
Purpose. Cancer survivors are more likely to report having a poor health status when compared to the
general population; however, few studies have focused on the impact of cancer on perceived health
status, in combination with other healthcare utilization and access outcomes, among women from
disadvantaged health populations.

Methods. 25,741 women with and without a history of cancer from the National Health and Nutrition
Examination Survey (NHANES) from 1999 to 2016 contributed data. Adjusted odds ratios (aORs) and
95% con�dence intervals (CIs) were estimated using multivariable logistic regression models for the
associations between cancer status and healthcare utilization and access outcomes. Models were
strati�ed by race/ethnicity, federal poverty level (FPL), education, and comorbidities.

Results. A total of 2,415 (9.4%) women had a history of cancer with breast cancer as the most common
site (n=704, 29.2%). While most survivors were non-Hispanic white (68.4%), 15.2% were Hispanic, 12.1%
were non-Hispanic Black, and 4.3% were additional racial/ethnic groups. Survivors were 1.28 times more
likely to report fair/poor perceived health status (95% CI, 1.09-1.50), 1.61 times more likely to report
hospitalizations in the last year (95% CI, 1.40-1.86), and 1.37 times more likely to see a mental health
provider within the last year (95% CI, 1.12-1.66) compared to controls. Race/ethnicity and FPL were the
only signi�cant effect modi�ers.

Conclusion. Our study identi�es disparities in health status and healthcare utilization among female
cancer survivors and recognizes the importance of evaluating these associations among disadvantaged
health populations. These �ndings could inform future cancer survivorship care.

Introduction
In 2020 there were an estimated 16.9 million cancer survivors living in the United States (US), with more
than 67% surviving more than �ve years post-diagnosis1. The National Cancer Institute (NCI)2 estimated
that female cancers comprised 48.8% of all new cancers, with the most common, breast (30%),
lung/bronchus (13%), and colorectal (8%) accounting for approximately 50% of new cancer cases.
Surviving cancer does not guarantee higher quality of life (QOL) or overall betterment of health, as there
are many complications from cancer treatment, recurrence, and related comorbid conditions that occur
throughout survivorship3-5. Past literature has shown that cancer survivors, in general, are more likely to
report poorer health status when compared to individuals without cancer5. Speci�cally, female cancer
survivors face barriers to successful and long-term health, including several physical and psychosocial
aspects (e.g., related comorbid conditions, recurrence, mental health outcomes, etc.) that span the entire
cancer continuum, a framework that describes the understanding and experience from cancer etiology to
survivorship6.
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Much of past healthcare utilization research focusing on female cancer survivors has concentrated on
the role of fear of recurrence7, 8, and by association, continuous cancer screening9 and healthcare
utilization10, 11. Despite increased utilization, there are groups, such as disadvantaged health populations
(e.g., racial/ethnic minorities, those of lower socioeconomic position [SEP], those with lower educational
attainment, those with chronic conditions, etc.) that under-utilize routine healthcare during cancer
survivorship12, 13. Although cancer survivors have an increased risk of recurrence14, 15, this risk is
overtaken by pertinent barriers to preventive cancer care, unfortunately leading to increases in cancer-
oriented morbidity and mortality among these groups16, 17. Healthcare utilization, therefore, relies on
access, with cancer survivors noting barriers in communication, transportation, �nancial hardships, and
social in�uences18-21, as well as care quality22-25. Few studies have focused on the impact and
resonance of cancer on perceived health as well as healthcare utilization and access among women from
disadvantaged health populations on a national level26.

Objectives

The current study aims to determine the association between being a cancer survivor vs cancer-free
individual (control) and a number of health-related outcomes (i.e., perceived health status, presence of
routine healthcare, type of place visited for routine healthcare, hospitalizations in the last year, seeing a
mental health provider in the last year), adjusting for covariates. Secondarily, we hope to determine such
associations between survivor/control status and the health-related outcomes listed above strati�ed by
FPL, education, race/ethnicity, and comorbidity status.

Materials And Methods
NHANES Data and Sample

The current study utilized publicly available data from the continuous National Health and Nutrition
Examination Survey (NHANES, administered and collected by the National Center for Health Statistics
(NCHS) from the Centers for Disease Control and Prevention (CDC). NHANES is national program that
assesses the health of adults and children in the US. Since 1999, this survey is collected on 2-year
continuous cycles of the civilian, noninstitutionalized population, providing information on the health of
the US population. Participants are recruited through a four-stage, complex strati�ed probability clustered
sampling design27-29, where approximately 7,000 US residents from 15 counties are randomly contacted
for participation yearly. Data are collected via interviews, laboratory tests, and physical examinations with
sample weights assigned to each participant based upon the number of people that the participant
represents within the US Census population27-29. The entire description of NHANES, annual data
collection, participants, and its ancillary studies are available on the NHANES website30. For the purposes
of the current study, NHANES interview data collected from 1999 to 2016 were combined and weighted
appropriately.
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The NHANES was approved by the NCHS Research Ethics Review Board and written informed consent
was obtained from all participants28. The current cross-sectional study analyzed 27,607 women from the
NHANES from 1999 to 2016. Inclusion criteria included completing the NHANES questionnaire, being
female, age (NHANES adult age is 20 years or older) and reporting whether a cancer or malignancy was
ever diagnosed in the past (see Figure 1). Analyses were limited to adult age (≥20 years) because
questions relating to the current study including questions about smoking and alcohol intake were only
asked of that age group and cancers were more common within this group.

Model Variables

Predictor variable. Participants were strati�ed into groups of those reporting a history of any type of
cancer and those without a history of cancer according to the question, “Have you ever been told you had
cancer or malignancy?”30. This variable was binary (0=control, 1= cancer survivor) and expressed
survivor/control status. Those who did not report whether a cancer or malignancy or those who reported
a previous non-melanoma skin cancer history were diagnosed in the past were removed from analysis.

Outcome assessment. According to NHANES30, the Hospital Utilization and Access to Care section (HUQ)
provides respondent-level self-reported health status and access to healthcare questions. The current
study utilized �ve outcomes from the NHANES HUQ section of the in-home interview to determine overall
health and healthcare utilization: 1) general health perception (missing 12.5%), 2) routine place to go for
healthcare (missing 0.01%), 3) type of place most often go for healthcare (missing 11.6%), 4)
hospitalized in the past year (missing 0.1%), and 5) seen mental health professional in past year (missing
0.1%)30. The sixth NHANES HUQ outcome (time since last healthcare visit) was removed from the current
analyses due to high missingness (86.0%).

Original polynomial response options were transformed to binary outcomes for the purposes of analysis.
General health perception, set upon a �ve-point Likert scale ranging from one (excellent) to �ve (poor),
was dichotomized (0=excellent/very good/good, 1=fair/poor). Having a routine place to go for healthcare
presented with three response options (1=yes, 2=there is no place, 3=there is more than one place) but
was transformed (0=no, 1=yes or more than one place). The type of place most often went for healthcare
was only analyzed from individuals who had identi�ed as having one or more routine place for
healthcare. The original variable had six response options (clinic/healthcare center, doctor’s o�ce/health
management organization [HMO], hospital emergency room [ER], hospital outpatient department, some
other place, doesn’t go to one place most often) which was dichotomized based upon whether the
response was urgent/no one place or other types of care (0=clinic/healthcare center, ER, or no care;
1=doctor’s o�ce/HMO, hospital outpatient department, some other place). The last two outcomes,
hospitalized within the last year and seen mental health professional within the last year, were both
originally dichotomous (1=yes, 2=no) but were recoded for the ease of analysis (0=no, 1=yes), with “no”
as the referent group.
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Covariates and strati�cations. The following variables were accounted for and included as covariates
across all models: age at interview in years, education, marital status, FPL, BMI status, smoking status,
alcoholic drinks per day, health insurance status, and exercise. Age at interview and alcoholic drinks per
day were treated as continuous. Polynomial categorical variables were dichotomized into the following
variables: education (0=no college, 1=some college or more), marital status (0=not married, 1=married),
BMI status categorized from height/weight body measures (0=underweight/normal,
1=overweight/obese), smoking status (0=never smoked, 1=former/current smoker), health insurance
status (0=no, 1=yes), current exercise (0=no, 1=yes), poverty status (0=below FPL, 1=at or above FPL),
race/ethnicity (0=non-Hispanic white, 1=minority ethnicity/race), and comorbidity status (0=no
comorbidities, 1=comorbidities). Smoking status was combined from the NHANES cigarette smoking
(SMD) variables, currently smoke cigarettes and time since quitting cigarettes. Participants were
considered current smokers if they had answered current smoking status as ‘every day’ or ‘some days’
and considered former smokers if they had reported any amount of time since quitting. Exercise status
was determined from a number of NHANES physical activity (PAQ) variables outlining low/walking-,
moderate-, and/or vigorous-intensity physical activity (PA). The transformed variable (no/yes) was
a�rmative if the participant denoted participating in any form of the above PA. Analyses were strati�ed
by several variables: education (0=no college, 1=some college), FPL, race/ethnicity, and comorbidity
status (0=no comorbidities, 1=comorbidities). Participant comorbidity status was determined de�ned
using NHANES medical condition (MCQ) variables denoting several chronic conditions in addition to
cancer (e.g., asthma, hay fever, anemia, obesity, blood transfusions, arthritis, gout, heart disease, stroke,
lung diseases, thyroid issues, liver disease, jaundice, etc.). If participants answered a�rmatively to any of
the chronic conditions presented, they were considered to have a comorbidity and only used in strati�ed
analyses.

Statistical Methods

The NHANES uses a complex, multistage sampling design with strati�cation, applying weights per
participant to statistically represent a proportion of individuals in the general population using interview
weighting mechanisms30. All analyses were performed using IBM SPSS complex survey sampling
software, version 2731, and Stata statistical software, version 1632, following applicable NHANES analytic
guidelines33. The Stata svyset code and SPSS Complex Sampling feature allows the inclusion of all
sampling design elements, strati�cation, clusters, and appropriate weights27.

All study variables were evaluated using descriptive statistics and graphical techniques to assess
distributional assumptions. In preliminary analyses to identify confounders of interest, demographic, and
other variables collected from NHANES were assessed via univariate analyses using Chi-square tests for
categorical variables and t-tests for continuous variables. Adjusted odds ratios (aORs) and 95%
con�dence intervals (CIs) were calculated with multivariable logistic regression models to measure the
association between predictors and outcomes, while adjusting for covariates. Statistical signi�cance was
indicated if p-values or p-interaction terms were below 0.05.
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Results
Characteristics of the study sample

A total of 27,607 women with and without a history of cancer meeting inclusion criteria were included in
the study population from the continuous NHANES (1999 to 2016). A total of 2,415 women (9.4%), aged
20 to 85 years (M=63.2, SD=15.9, range=20-85 years), reported a history of cancer with breast cancer
being the most common site (n=704, 29.2%). Most survivors were non-Hispanic white (68.4%), had some
college education (51.2%), and were not married (50.7%) (Table 1). Survivors reported an average of 12.2
years since initial cancer diagnosis (SD=11.8, range=0.0-84). The characteristics among the women
without cancer (n=25,192, 91.1%) differed from survivors. The majority of survivors were more educated,
not married, lived above the FPL, never smoked, had health insurance, exercised, had many comorbid
conditions, were non-Hispanic white, and were older (M=63.2, SD=15.9, range=20-85 years). There were
statistically signi�cant differences between survivors and control groups for all covariates (e.g., age,
education, marital status, FPL, smoking status, health insurance coverage, current exercise, race/ethnicity,
comorbidity status), except BMI category, and all of the study outcomes. See Table 1 for detailed
information.
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Table 1. Participant covariate, predictor, and outcome characteristics – National Health and Nutrition
Examination Survey, years 1999 – 2016, females only

Characteristics Survivors

(n=
2415)

Controls

(n=
25192)

 

 

p-
value

Total female
sample

(N = 27607)

No. (%)No. (%) No. (%)

Education

No college education (HS/GED or lower) 1176
(48.8)

13542
(53.9)

.000 14736 (53.4)

Some college education (college classes or
above)

1235
(51.2)

11593
(46.1)

12840 (46.6)

Marital status

Not married 1211
(50.7)

11319
(46.9)

.000 12550 (47.3)

Married or living as married 1179
(49.3)

12815
(53.1)

14005 (52.7)

Poverty status based on FPL*

Below FPL 411
(18.9)

5611
(24.6)

.000 6029 (24.1)

At or above FPL 1765
(81.1)

17190
(75.4)

18973 (75.9)

Obesity

Normal or underweight 694
(31.4)

7810
(33.2)

.086 8513 (33.1)

Overweight or obese 1515
(68.6)

15706
(66.8)

17238 (66.9)

Smoking status

Never smoked 1268
(52.5)

15322
(65.0)

.000 16608 (63.8)

Former or current smoker 1145
(47.5)

8259
(35.0)

9416 (36.2)

Covered by health insurance&

No insurance coverage 199 (8.3) 5157
(20.6)

.000 5366 (19.5)

Insurance coverage 2207
(91.7)

19856
(79.4)

22084 (80.5)
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Current exercise

No 1047
(43.4)

8520
(33.8)

.000 9587 (34.7)

Yes 1368
(56.6)

16660
(66.2)

18040 (65.3)

Race/ethnicity

Mexican American 224 (9.3) 4957
(19.7)

.000 5186 (18.8)

Other Hispanic 142 (5.9) 2234 (8.9) 2380 (8.6)

Non-Hispanic white (NHW) 1653
(68.4)

10284
(40.8)

11951 (43.2)

Non-Hispanic Black 293
(12.1)

5576
(22.1)

5877 (21.3)

Other (including multi-racial) 103 (4.3) 2141 (8.5) 2245 (8.1)

Comorbidity status

No comorbid conditions 352
(14.6)

10668
(42.3)

.000 11029 (39.9)

Comorbid conditions 2063
(85.4)

14524
(57.7)

16610 (60.1)

General health perception

Excellent/very good/good 1491
(69.1)

16769
(76.2)

.000 18273 (75.5)

Fair/poor 666
(30.9)

5243
(23.8)

5924 (24.5)

Routine place for healthcare

No 109 (4.5) 3085
(12.2)

.000 3197 (11.6)

Yes or more than one place 2306
(95.5)

22105
(87.8)

24440 (88.4)

Type of place for routine healthcare¥

Routine care (other) 1848
(80.1)

15920
(72.0)

.000 17787 (72.8)

Urgent or no care (ER, urgent clinic, no
place)

458
(19.9)

6180
(28.0)

6648 (27.2)

Hospitalized in the last year

No 1879 21708 .000 23612 (85.5)
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(77.9) (86.2)

Yes 534
(22.1)

3471
(13.8)

4012 (14.5)

Seen a mental health provider in the last year

No 2164
(89.6)

23143
(91.9)

.000 25335 (91.7)

Yes 250
(10.4)

2036 (8.1) 2290 (8.3)

  Mean
(SD)

Mean (SD) p-
value

Mean (SD)

Age at NHANES interview 63.2
(15.9)

45.7
(19.2)

.000 47.3 (19.6)

Years since diagnosis 12.2
(11.8)

- - -

Alcoholic drinks per day 1.30
(20.3)

1.44
(19.1)

.749 1.43 (19.2)

*FPL = federal poverty line, as reported by NHANES interview

&Covered by health insurance at the time of NHANES interview

≠Minority status is comprised of any of the following:

¥Only asked if participant answered “yes” or “more than one place” to the question pertaining to
routine place for healthcare; ER=emergency room

Bolded font indicates signi�cant p-value (<.05)

Overall health and hospital utilization by survivor/control status and strati�cations

Table 2 depicts the associations between survivor/control status and odds of reporting poor health
status. Overall, survivors had 1.28 times the odds of reporting fair or poor perceived health compared to
controls without cancer (95% CI, 1.09-1.50). Among women at or above the FPL, survivors had 1.12
greater odds of reporting fair or poor perceived health than controls (95% CI, 0.93-1.36); however, among
women below the FPL, survivors exhibited 2.17 greater odds of reporting fair or poor perceived health
than controls (95% CI, 1.54-3.05; p-interaction=0.001). There were no other signi�cant interactions with
these distinctions by education, ethnicity/race, or comorbidity status.



Page 10/23

Table 2. Multivariable adjusted odds ratios and 95% con�dence intervals for general health perception
associated with survivor/control status, overall and strati�ed among women in NHANES 1999-2016

Strati�cations Controls

(n=25,192)

Survivors

(n=2,415)

p--
interaction

  N aOR 95% CI N aOR 95% CI

Overall 22,012 1.00 Reference 2,157 1.28 1.09 –
1.50

 

FPL              

At or above 15,297 1.00 Reference 1,607 1.12 .930 –
1.36

.001

Below 4,805 1.00 Reference 355 2.17 1.54 –
3.05

 

Education              

Some college 10,178 1.00 Reference 1,127 1.24 .963 –
1.61

.696

No college 1,415 1.00 Reference 1,027 1.32 1.10 –
1.57

 

Ethnicity/race              

Minority status 12,836 1.00 Reference 654 1.61 1.22 –
2.12

.323

Non-Hispanic white 9,176 1.00 Reference 1,503 1.37 1.14 –
1.66

 

Comorbidity              

Have comorbidities 12,896 1.00 Reference 1,851 1.23 1.03 –
1.46

.926

No comorbid
conditions

9,116 1.00 Reference 306 1.26 .772 –
2.06

 

Bold font indicates statistically signi�cant with corresponding p<.05.

p-interaction indicates interaction between survivors and controls upon strati�cation.

General health perception was dichotomous (0=excellent/very good/good; 1=fair/poor)

Table 3 shows the relationship between survivor/control status and odds of having no one place for
routine healthcare. There was no association between survivor status and presence of routine healthcare
overall (aOR, 1.07, 95% CI, 0.83-1.40). However, race/ethnicity did modify the association between
survivor/control status and the presence of routine healthcare. Survivors who reported being racial/ethnic
minorities had 1.77 times the odds of not having a place for routine healthcare (95% CI, 1.15-2.72),
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whereas non-Hispanic white survivors were less likely to report not having a place for routine healthcare
(aOR, 0.94; 95% CI, 0.70-1.26; p-interaction=0.014). There were no other statistically signi�cant
interactions with this association in predicting having at least one place for routine healthcare.

Table 3. Multivariable adjusted odds ratios and 95% con�dence intervals for having a place for
routine healthcare associated with survivor/control status, overall and strati�ed among women in
NHANES 1999-2016

Strati�cations Controls

(n=25,192)

Survivors

(n=2,415)

p--
interaction

  N aOR 95% CI N aOR 95% CI

Overall 25,190 1.00 Reference 2,415 1.07 .827 –
1.40

 

FPL              

At or above 17,189 1.00 Reference 1,765 .983 .733 –
1.31

.067

Below 5,610 1.00 Reference 411 1.59 1.02 –
2.48

 

Education              

Some college 11,593 1.00 Reference 1,235 .983 .699 –
1.38

.428

No college 13,540 1.00 Reference 1,176 1.22 .808 –
1.84

 

Race/ethnicity              

Minority status 14,906 1.00 Reference 762 1.77 1.15 –
2.72

.014

Non-Hispanic white 10,284 1.00 Reference 1,653 .938 .695 –
1.26

 

Comorbidity              

Have comorbidities 14,523 1.00 Reference 2,063 1.07 .808 –
1.43

.548

No comorbid
conditions

10,667 1.00 Reference 352 .898 .527 –
1.52

 

Bold font indicates statistically signi�cant with corresponding p<.05.

p-interaction indicates interaction between survivors and controls upon strati�cation.

Having a place for routine healthcare was dichotomous (0=yes or having more than one place; 1=no
one place)
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Table 4 presents the association between survivor/control status and odds of utilizing urgent or no care
for routine healthcare. Overall, there was a borderline signi�cant association between survivor/control
status and type of place of routine healthcare (aOR, 0.86, 95% CI, 0.73-1.01). Among women living at or
above the FPL, survivors had lower odds of reporting utilizing no urgent healthcare than controls (aOR,
0.61, 95% CI, 0.46-0.81; p-interaction=0.011); whereas no association was observed among women living
below the FPL. A similar pattern was observed for education where among women with some college,
survivorship was associated with lower odds of no/urgent healthcare compared to controls (aOR, 0.70,
95% CI, 0.56-0.87; p-interaction=0.034) but no association was observed for women with no college.
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Table 4. Multivariable adjusted odds ratios and 95% con�dence intervals for type of routine
healthcare associated with survivor/control status, overall and strati�ed among women in NHANES
1999-2016

Strati�cations Controls

(n=25,192)

Survivors

(n=2,415)

p--
interaction

  N aOR 95% CI N aOR 95% CI

Overall 22,100 1.00 Reference 2,306 .863 .733 –
1.01

 

FPL              

At or above 15,457 1.00 Reference 1,690 .614 .464 –
.812

.011

Below 4,622 1.00 Reference 384 .935 .780 –
1.12

 

Education              

Some college 10,465 1.00 Reference 1,178 .704 .565 –
.877

.034

No college 11,582 1.00 Reference 1,124 1.00 .799 –
1.27

 

Ethnicity/race              

Minority status 12,685 1.00 Reference 722 .868 .673 –
1.12

.704

Non-Hispanic white 9,415 1.00 Reference 1,584 .925 .759 –
1.12

 

Comorbidity              

Have comorbidities 13,495 1.00 Reference 1,992 .903 .758 –
1.07

.285

No comorbid
conditions

8,605 1.00 Reference 314 .718 .484 –
1.06

 

Bold font indicates statistically signi�cant with corresponding p<.05.

p-interaction indicates interaction between survivors and controls upon strati�cation.

Type of place for routine healthcare (0=routine care; 1=urgent or no care)

Table 5 depicts the relationship between survivor/control status and odds of seeing a mental health
professional within the last year. Overall, survivors reported 1.37 greater odds (95% CI, 1.12-1.66) of
seeing a mental health provider within the last year versus controls. While FPL, education, and
comorbidity status were not signi�cant modi�ers of the association between survivor/control status and
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seeing a mental health provider within the last year, ethnicity/race did signi�cantly modify this
association (p-interaction=0.019). Among racial/ethnic minorities, survivors had higher odds of seeing a
mental health professional than controls (aOR, 1.23, 95% CI, 0.98-1.54) whereas the association was
stronger among non-Hispanic white women (aOR, 1.98, 95% CI, 1.42-2.75).

Table 5. Multivariable adjusted odds ratios and 95% con�dence intervals for seeing a mental health
provider in the last year associated with survivor/control status, overall and strati�ed among women
in NHANES 1999-2016

Strati�cations Controls

(n=25,192)

Survivors

(n=2,415)

p--
interaction

  N aOR 95% CI N aOR 95% CI

Overall 25,179 1.00 Reference 2,414 1.37 1.12 –
1.66

 

FPL              

At or above 17,183 1.00 Reference 1,764 1.36 1.09 –
1.70

.930

Below 5,609 1.00 Reference 411 1.39 .924 –
2.10

 

Education              

Some college 11,589 1.00 Reference 1,234 1.45 1.12 –
1.87

.365

No college 13,534 1.00 Reference 1,176 1.20 .887 –
1.63

 

Ethnicity/race              

Minority status 14,901 1.00 Reference 762 1.23 .987 –
1.54

.019

Non-Hispanic white 10,278 1.00 Reference 1,652 1.98 1.42 –
2.75

 

Comorbidity              

Have comorbidities 14,514 1.00 Reference 2,062 1.28 1.04 –
1.56

.398

No comorbid
conditions

10,665 1.00 Reference 352 1.60 .974 –
2.63

 

Bold font indicates statistically signi�cant with corresponding p<.05.

p-interaction indicates interaction between survivors and controls upon strati�cation.

Seen a mental health provider in the last year (0=no; 1=yes)
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Lastly, survivors had 1.61 times the odds (95% CI, 1.40-1.86) of reporting hospitalizations within the last
year compared to controls (p<0.001). However, there were no signi�cant interactions by FPL, education,
ethnicity/race, or comorbidity status with this association with hospitalizations (data not shown).

Discussion
Among women residing in the US, we examined the associations between having a history of cancer and
odds of reporting several health-related outcomes overall and strati�ed by sociodemographic factors. Not
surprisingly, among cancer survivors, breast cancer was the most common site, mirroring the recent NCI-
reported trends2. The majority of the current sample was educated and lived above the FPL, which may
account for the self-reported higher quality health-related outcomes, as these individuals are more likely
to have continuous health insurance coverage and access to quality healthcare when needed34, 35.
Despite the similarity of patterns among sociodemographic factors, survivor/control groups were differed
on all characteristics except for obesity status. On average, unfavorable health perceptions, no place for
routine care, and ER usage for such care were reported more often by controls, which was an interesting
�nding, but perhaps is because cancer survivors utilize healthcare, and more specialized healthcare, more
often36. Survivors were more likely to report being hospitalized and seeing a mental health provider within
the past year, all of which coincides with past literature’s high utilization37, 38. Regardless, it appears as
though despite the low indications of poor health outcomes within the current sample, disparities remain
between female cancer survivors and female population-based controls.

The perception of quality of healthcare, and access to such care, remains an important aspect of the
cancer survivorship experience39-43, as well as US females of the general population. Our study showed
that female cancer survivors had an increased likelihood of perceiving poorer health, were more likely to
be hospitalized and were more likely to visit a mental health provider when compared to cancer-free
women. A strong consensus exists that most cancer survivors acclimate well to life post-treatment44-48,
but often depends on the individual and their biopsychosocial response to the cancer experience49.
Recent literature shows that some cancer survivors may engage in better health behaviors (e.g., following
physicians’ recommendations) immediately after diagnosis, but the majority of survivors have been
shown to have worse perceived health than individuals without cancer50. It may be possible, for instance,
that cancer survivors may perceive their health status as poor due to their previous diagnosis or number
of comorbid conditions37. This remains a possibility given the results; however, there has been support
for a bidirectional relationship between health perception and psychological wellbeing51, which is
imperative for successful survivorship and disease management52. When strati�ed by sociodemographic
factors, we found that survivors below the FPL exhibited greater chances of poor perceived health
compared with controls. This often leads to lapses in quality and access to medical care53, indicative of
worsening health over time, coupled with cancer treatment toxicities and multimorbidity54-56.

Cancer survivors also experience adverse psychological issues with ranging severities regarding fear of
recurrence44, 57 as well as anxiety, depression, and post-traumatic stress58, 59 whose severity varies, and
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therefore, are more likely to see a mental health provider for assistance, mirroring current �ndings60-63.
The current study highlighted that non-Hispanic white and minority survivors are more likely to see a
mental health provider than non-Hispanic white and minority controls, respectively. This �nding coincides
with past literature, showing that minority populations, speci�cally minority cancer survivors, are less
likely than non-Hispanic white survivors, to seek mental health services during their survivorship or at
diagnosis64, 65. Kaul and colleagues66 found that survivors reported not being able to afford mental
health care more often than controls, which �ts in pattern with mental healthcare being an access and
�nancial problem, not one of need. Additionally, minority cancer survivors within the current study were
more likely to not have one continuous place for routine healthcare. This �nding mirrors past literature, as
cancer care into survivorship is often a �nancial hardship for those with less access to healthcare, such
as those from minority populations34.

Research has shown that cancer survivors, on average, are living longer, due to the increase in screening
and technology associated with early detection and treatment67. Clinically, there exists a potential to
preemptively discuss physical and psychosocial health with cancer patients prior to survivorship, aligning
a care plan with those at most risk for poor perceived physical and mental health prior to treatment
ending. Healthcare providers should continue to promote regular healthcare practices during survivorship,
focusing on the overall health of the individual, not solely on cancer-related care. Conversations regarding
quality of continued cancer care, for both physical and psychosocial aspects of survivorship, including
educating their patients about the late health effects of cancer treatment to attenuate these risks, and
maintaining such care is imperative among this population.

Study strengths. The current study has several strengths. Our study utilized the continuous NHANES
(from 1999-2016) and included over 25,000 women, allowing for generalizability to the adult female
population in the US, both with a history of cancer and those without. We were also able to compare
associations with healthcare utilization patterns among women with a history of cancer to cancer-free
women. Because NHANES collects numerous lifestyle, sociodemographic, and health related variables,
we were able to adjust and stratify associations by numerous variables, which few studies have done
previously68, 69.

Limitations. The current study’s �ndings should be considered in light of its limitations. Overall, while the
current study provided a large sample, the data was still cross-sectional and self-reported, which may
have misclassi�cation or recall bias. While self-report was used to gauge healthcare utilization and
access within the current analyses, future studies can focus on more concrete variables of perceived
health and access, such as utilizing medical record abstraction and/or insurance claims. The NHANES
are also collected in two year cycles, which disallows longitudinal analyses and distinct changes over
time. Lastly, it is possible that dichotomizing outcome variables lead to the loss of detailed information. It
is possible that dichotomizing could be approached in a different manner or conducting different
analyses with original variables may be bene�cial for future studies. We did not have information
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regarding pain, hospitalization records, stage at diagnosis, time since cancer treatment(s), or type of
cancer treatment(s) to control for in our analyses.

Conclusions
Our study focused on the impact and resonance of cancer on perceived health status and health care
utilization among women and focused on subgroups of women from disadvantaged health populations.
Our results indicate that cancer survivors were more likely to perceive their health to be worse, were more
likely to report being hospitalized, and were more likely to report visiting a mental health provider. The
current study provides important information to inform future cancer survivorship care and discerns the
importance of evaluating the effects of comprehensive healthcare among disadvantaged health
populations, particularly among racial/ethnic minorities and among individuals living in poverty.
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Figures

Figure 1

Inclusion criteria included completing the NHANES questionnaire, being female, age (NHANES adult age
is 20 years or older) and reporting whether a cancer or malignancy was ever diagnosed in the past.


