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Aim: To assess patterns of emergency department visits and subsequent hospitalization in relation to
gender and socioeconomic status among a cohort of cancer survivors in the USA. Materials & methods:
National Health Interview Survey datasets (2011-2017) were reviewed and participants with a history of
cancer and complete information about emergency department visits in the past 12 months were included.
Multivariable logistic regression analyses were used to assess factors associated with emergency depart-
ment visits and subsequent hospitalization after the most recent emergency department visit. Results: A
total of 22,240 cancer survivors were included in the current analysis; of which 16,133 participants (72.5%)
who have not visited an emergency department in the past 12 months and 6107 participants (27.5%) who
have visited an emergency department in the past 12 months. Multivariable logistic regression analysis
suggested the following factors are associated with emergency department visits; younger age (odds ratio
[OR] with increasing age: 0.98; 95% Cl: 0.98-0.99), female gender (OR: 1.07; 95% Cl: 1.00-1.15), African
American race (OR: 1.26; 95% Cl: 1.13-1.40), unmarried status (OR for married vs unmarried: 0.79; 95%
Cl: 0.74-0.84), lower yearly earnings (OR: 1.36; 95% Cl: 1.20-1.54), poor health status (OR: 7.02; 95% ClI:
6.02-8.18) and incomplete health insurance coverage (OR for complete coverage vs incomplete coverage:
0.66; 95% Cl: 0.54-0.80). On the other hand, the following factors were associated with subsequent hos-
pitalization: older age (OR: 1.004; 95% CI: 1.000-1.008), male gender (OR for female vs male: 0.86; 95%
Cl: 0.78-0.94), unmarried status (OR for married vs unmarried status: 0.80; 95% CI: 0.73-0.88), not work-
ing (OR: 1.44; 95% Cl: 1.23-1.68), lower yearly earnings (OR: 1.31; 95% Cl: 1.07-1.60), poor health status
(OR: 8.43; 95% Cl: 6.76-10.51) and lack of health insurance coverage (OR for complete coverage vs incom-
plete coverage: 0.71; 95% Cl: 0.55-0.93). Conclusion: Female cancer survivors were more likely to visit the
emergency department, whereas they were less likely to be subsequently hospitalized. Cancer survivors
with lower socioeconomic status were more likely to visit emergency departments and to be subsequently
hospitalized.
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Many studies have evaluated the association between cancer-related factors (e.g., cancer site, stage or treatment)
and emergency department visits [1-3]; however, little is known about the correlation between patient-related factors
(e.g., gender, socioeconomic status, insurance coverage or yearly earnings) and emergency department visits among
cancer patients. Gender-based differences have been observed within many aspects of cancer presentation, response
to treatment and short-term and long-term adverse events of therapy [4-6]. Lower socioeconomic status among
cancer survivors has been linked to more advanced disease at presentation, lack of access to effective treatments and
worse patient outcomes [7-9]. So, it should be expected that both gender and socioeconomic status would affect the
likelihood of emergency presentations and hospitalizations. _
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regards to socioeconomic/insurance variables [10,11]. National Health Interview Survey (NHIS) contains informa-
tion about cancer diagnosis, emergency department visits, subsequent hospitalizations, gender, insurance status and
socioeconomic status. Therefore, it is a suitable dataset to study the above associations [12].

The results of the current study can help better understand how gender and socioeconomic variables (including
insurance status) play a role in access to healthcare resources among cancer patients. It can also help policymakers
appreciate the potential waste in resources stemming from absent/suboptimal insurance coverage for a portion of
the population through assessing its indirect sequelae (including higher use of hospital resources).

Objective
To assess patterns of emergency department visits and subsequent hospitalization in relation to gender and socioe-
conomic status among a cohort of cancer survivors in the USA.

Materials & methods

Data sources

The current study is based on NHIS datasets (2011-2017). NHIS is the largest community health survey in the
USA and it is being collected on an annual basis. It provides comprehensive information about health status, access
to health services and interaction with health providers and socioeconomic characteristics of participants. Within
this yearly survey, information about the history of cancer diagnosis, type of cancer and visits to the emergency
department and subsequent hospitalizations in the past year were included. Sampling of NHIS is based on a
complex, multistage probability sample that incorporates stratification and clustering. Comparing the sampling
strategy of NHIS datasets (2006-2015) to the sampling strategy of latter datasets, there was an oversampling
of racial minorities in the former and no such oversampling (with the exception of participants 65+ years old)
in the latter. Details of sampling, data collection processes and quality assurance procedures of the NHIS were
provided elsewhere [13]. The inclusion criteria for the current study included: prior cancer diagnosis; and complete
information about emergency department visits in the past 12 months. A cancer survivor was identified in the
current study as an individual who answers ‘yes’ to the question ‘have you ever been told by a doctor or other health
professional that you had cancer or a malignancy of any kind?’.

Data items
The following data were reviewed from the records of each participant (where applicable): age at survey completion,
gender, race, marital status, working status, yearly earning, English language proficiency, educational level, self-
reported health status, health insurance coverage in the past 12 months, type of insurance (private, Medicaid or
Medicare) and primary site of cancer. Emergency department visits in the past 12 months, possible hospitalization
after the most recent emergency department visit and patient-reported causes of emergency department visits were
also collected. It has to be noted that patient-reported reasons are not mutually exclusive (i.e., some patients can
report more than one reason for emergency department visits).

Information about cancer stage or treatment(s) is not provided within the NHIS datasets. Cancer treatment
status (ongoing vs finished) is also not provided within the NHIS datasets.

Statistical analysis

Chi-squared testing was initially used to compare the baseline characteristics of participants who have or have not
visited the emergency department in the last 12 months. Moreover, differences in socioeconomic variables between
men and women were compared through Chi-squared testing. Multivariable logistic regression analysis was used to
assess factors associated with emergency department admission and subsequent hospitalizations. Factors included
in each model were age at survey completion, race, gender, marital status, working status, yearly earnings, English
language proficiency, educational level and self-reported health status and health insurance coverage in the past
12 months. These variables were included because of previous evidence describing the impact of socioeconomic
characteristics on emergency department visits and hospitalizations [14]. The primary tumor site was not included
in this model because of a small number of individual participants within each tumor site category which would
prevent proper statistical assessment of this variable. p < 0.05 represents statistical significance in the current study.
Bonferroni adjustments for multiple testing was not used because of concerns about potential increase in type II
error with this approach [15]. All statistical analyses were conducted through SPSS statistics (version 26.0; IBM;
NY, USA).
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Figure 1. Rates of emergency department visits and hospitalizations according to selected primary tumor sites
among cancer survivors in the United States.
ER: Emergency room.
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Figure 2. Emergency department visits and hospitalizations in the past 12 months before survey completion
throughout the duration of the study.
ER: Emergency room.

Results

Patients’ characteristics

A total of 22,240 cancer survivors were included in the current analysis; of which 16,133 participants (72.5%)
who have not visited an emergency department in the past 12 months and 6107 participants (27.5%) who
have visited an emergency department in the past 12 months. This latter category included 793 participants
(3.6%) have visited an emergency department more than three-times in the past 12 months. Among patients who
visited emergency department at least once in the past 12 months, 6096 (27.4%) were subsequently hospitalized.
Comparing both groups together, patients who visited an emergency department were more likely to be younger
(p < 0.001), females (p < 0.001), unmarried (p < 0.001), unemployed (p < 0.001), have an African American
race (p < 0.001), less educated (p < 0.001), have poorer health (p < 0.001) and incomplete health coverage (p <
0.001; Table 1). Emergency department visits were also less likely among individuals with private health insurance
(p < 0.001) but more likely among individuals with Medicaid (p < 0.001) or Medicare coverage (p < 0.01).
Among the included participants, a total of 2651 participants (11.9%) reported hospitalization after the most
recent emergency department visit.

Rates of emergency department visits and subsequent hospitalizations according to the primary tumor site
were described in Figure 1. Most common primary tumor with an emergency department visit and subsequent
hospitalization was primary liver cancer (55.6 and 32% respectively). Percentages of emergency department visits and
subsequent hospitalization across the study years were summarized in Figure 2 (p-value for emergency department
visits: 0.286; p-value for subsequent hospitalization: 0.508). Patient-reported reasons for emergency department
visits among women versus men were summarized in Figure 3 with the most reported reason for both groups is
patients reporting that ‘only hospital could help with their condition’.

Comparing men versus women with regards to three socioeconomic variables (yearly earnings, education and
insurance coverage) women were marginally more likely to have incomplete health coverage (2.5 vs 1.6% without
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Table 1. Baseline characteristics of included cancer survivors according to emergency room visits (22,240

participants).

Variables

Age (mean; SD)

Gender
- Male
- Female

Race

- White

— African American
- Asian

— American Indian
— Others

Marital status
- Married

- Unmarried
- Unknown

Working

- Yes

-No

- Unknown

Yearly earning
- <$45,000
— >$45,000
- Unknown

English proficiency
- Very well

- Well

- Not well

- Not at all

- Unknown

Educational level
- <High school

- >High school

- Unknown

Self-reported health status
— Excellent

- Very good

- Good

- Fair

- Poor

- Unknown

Any time in the past 12 months without health insurance
- Yes

-No

- Unknown

Type of insurance®
- Private

- Medicaid

- Medicare

Some patients have more than one type of insurance.
ER: Emergency room; SD: Standard deviation.

No ER visits in the past
12 months (16,133 participants)

64.89; 13.23

6746 (41.8%)
9387 (58.2%)

14332 (88.8%)
1094 (6.8%)
386 (2.4%)

77 (0.5%)

244 (1.5%)

7915 (49.1%)
8193 (50.8%)
25 (0.2%)

5717 (35.4%)
10408 (64.5%)
8 (<0.01%)

3118 (19.3%)
2457 (15.2%)
10558 (65.4%)

11080 (68.7%)
498 (3.1%)
202 (1.3%)
105 (0.7%)
4248 (26.3%)

6027 (37.4%)
10066 (62.4%)
40 (0.2%)

2674 (16.6%)
5002 (31%)
5253 (32.6%)
2464 (15.3%)
729 (4.5%)
11 (0.1%)

277 (1.7%)
15213 (94.3%)
643 (4%)

10074 (62.4%)
1148 (7.1%)
9745 (60.4%)

ER visits in the past 12 months
(6107 participants)

63.74; 15.22

2384 (39%)
3723 (61%)

5139 (84.1%)
677 (11.1%)
99 (1.6%)

51 (0.8%)
141 (2.3%)

2398 (39.3%)
3703 (60.6%)
6(0.1%)

1509 (24.7%)
4597 (75.3%)
1(<0.01%)

1114 (18.2%)
495 (8.1%)
4498 (73.7%)

4118 (67.4%)
202 (3.3%)
81(1.3%)

58 (0.9%)
1648 (27%)

2764 (45.3%)
3304 (54.1%)
39 (0.6%)

408 (6.7%)
1142 (18.7%)
1939 (31.8%)
1696 (27.8%)
917 (15%)
5(0.1%)

200 (3.3%)
5616 (92%)
291 (4.7%)

3001 (49.1%)
1104 (18.1%)
3940 (64.5%)

p-value

<0.001
<0.001

<0.001

<0.001
<0.001
<0.001

0.091

<0.001

<0.001

<0.001

<0.001
<0.001
<0.001
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Figure 3. Patient-reported reasons for emergency department visits among women versus men.

ER: Emergency room.

ambulance/other
emergency vehicle

972

J. Comp. Eff. Res. (2021) 10(12)

future science group



Cancer, socioeconomic status, gender & ER visits  Research Article

Table 2. Multivariable logistic regression analysis for factors affecting ever emergency department visit and

hospitalization after the most recent emergency room visit.

Variables Ever emergency department visits Hospitalization

OR (95% Cl) p-value OR (95% Cl) p-value
Age (mean; SD) 0.98 (0.98-0.99) <0.01 1.004 (1.000-1.008) 0.04
Gender <0.01
—Male Reference Reference
—Female 1.07 (1.00-1.15) 0.03 0.86 (0.78-0.94)
Race
- White Reference Reference
— African American 1.26 (1.13-1.40) <0.01 1.15 (1.00-1.32) 0.05
— Asian 0.62 (0.49-0.79) <0.01 0.85 (0.62-1.15) 0.30
— American Indian 1.21 (0.83-1.77) 0.31 1.32(0.82-2.12) 0.24
— Others 1.21(0.96-1.51) 0.09 1.17 (0.87-1.56) 0.27
Marital status
— Unmarred Reference Reference
— Married 0.79 (0.74-0.84) <0.01 0.80 (0.73-0.88) <0.01
Working
- Yes Reference Reference
- No 1.35(1.21-1.50) <0.01 1.44 (1.23-1.68) <0.01
Yearly earning
- >$45,000 Reference Reference
— <$45,000 1.36 (1.20-1.54) <0.01 1.31 (1.07-1.60) <0.01
English proficiency
- Very well Reference Reference
- Well 0.88 (0.73-1.05) 0.17 1.07 (0.85-1.34) 0.54
— Not well 0.79 (0.59-1.04) 0.09 0.88 (0.61-1.27) 0.50
—Not at all 0.96 (0.67-1.36) 0.83 1.02 (0.66-1.58) 0.91
Educational level
— >High school Reference Reference
— <High school 1.03 (0.97-1.11) 0.27 1.03 (0.94-1.13) 0.50
Self-reported health status
— Excellent Reference Reference
- Very good 1.48 (1.31-1.69) <0.01 1.52 (1.23-1.88) <0.01
- Good 2.29 (2.02-2.59) <0.01 2.52 (2.06-3.08) <0.01
- Fair 4.05 (3.56-4.61) <0.01 4.45 (3.63-5.47) <0.01
— Poor 7.02 (6.02-8.18) <0.01 8.43 (6.76-10.51) <0.01
Any time in the past 12 months without health insurance
- Yes Reference Reference
- No 0.66 (0.54-0.80) <0.01 0.71 (0.55-0.93) 0.01

T Cases with unknown variables were included in the analysis but not reported in this table.
OR: Odds ratio; SD: Standard deviation.

insurance coverage in the past 12 months; p < 0.001) and lower income (21.6 vs 15.3% have income <$45,000; p
< 0.001); but no differences in educational attainment (40.1 vs 38.8% have <high school education; p = 0.096).

To further assess the potential impact of affordable care act ACA’ roll out on emergency department visits, rates
of emergency visits in the past 12 months among survivors included in the 2011 survey (Pre-ACA) were compared
with rates of emergency visits in the past 12 months among survivors included in the 2016 survey (post-ACA) and
there was no difference (28.9 for 2011 vs 26.9% for 2016; p = 0.064). Similarly, rates of hospitalizations were not
different between both groups of survivors (12.9 vs 12.2%; p = 0.446).

Socioeconomic factors associated with emergency department visits

Multivariable logistic regression analysis suggested the following factors are associated with greater odds of emergency
department visit; younger age (OR with increasing age: 0.98; 95% CI: 0.98-0.99), female gender (OR: 1.07; 95%
CI: 1.00-1.15), African American race (OR: 1.26; 95% CI: 1.13-1.40), unmarried status (OR for married vs
unmarried: 0.79; 95% CI: 0.74-0.84), lower yearly earnings (OR: 1.36; 95% CI: 1.20-1.54), poor health status
(OR:7.02;95% CI: 6.02-8.18) and incomplete health insurance coverage (OR for complete coverage vs incomplete
coverage: 0.66; 95% CI: 0.54-0.80; Table 2).

future science group www.futuremedicine.com 973



Research Article

Abdel-Rahman

Socioeconomic factors associated with hospitalization after the most recent emergency
department visit

Using multivariable logistic regression analysis, the following factors were associated with hospitalization following
the most recent emergency department visit: older age (OR: 1.004; 95% CI: 1.000-1.008), male gender (OR for
female vs male: 0.86; 95% CI: 0.78—0.94), unmarried status (OR for married vs unmarried status: 0.80; 95% CI:
0.73-0.88), not working (OR: 1.44; 95% CI: 1.23-1.68), lower yearly earnings (OR: 1.31; 95% CI: 1.07-1.60),
poor health status (OR: 8.43; 95% CI: 6.76-10.51) and lack of health insurance coverage (OR for complete
coverage vs incomplete coverage: 0.71; 95% CI: 0.55-0.93; Table 2).

Discussion

The current study evaluates the impact of gender and socioeconomic status on the rate of emergency department
visits and subsequent hospitalization among a cohort of cancer survivors in the USA. It suggested that female cancer
survivors were more likely to visit the emergency department; whereas, they were less likely to be subsequently
hospitalized. Moreover, cancer survivors with lower socioeconomic status (represented by incomplete insurance
coverage, unemployment and lower income) were more likely to visit emergency departments and more likely to
be hospitalized because of this. Other factors associated with emergency department visits included poor health
status, African American race and unmarried status.

Results from the current analysis add to a growing list of publications highlighting the impact of socioeconomic
status on outcomes of cancer survivors. Prior studies suggested that cancer survivors with lower socioeconomic
status are more likely to have worse cancer-specific outcomes and a higher risk of suicide [16-18]. The current study
highlights the impact of socioeconomic status on health resource utilization including emergency department visits
and hospitalizations. The link between socioeconomic status and emergency department visits might lie in gaps
in insurance coverage which would limit access to routine care. Higher likelihood of emergency department visits
might arise from lack of routine care which would increase the need for emergency services. A prior NHIS-based
study evaluated the impact of high-deductible health plans with health savings account and it showed that health
savings account was associated with less delayed care among high-deductible health plans cancer survivors (p <
0.05) [19]. Cancer diagnosis and treatment themselves can be explanatory factors for low socioeconomic status and
lack of proper insurance coverage (e.g., through inability to return to work post-treatment because of disability) [201.

While there is no clear explanation for the observed gender-based differences, a number of hypotheses can be
provided based on previously published data in the general public as well among cancer patients. Previous studies
have suggested that women report more frequently physical symptoms potentially related to emotional distress
(e.g., headache and back pain) compared with men; and this might have led to more emergency department visits
that did not result subsequently in hospitalizations [21]. A prior Swedish unlike-sex twins’ study has also shown
that while women had more total health conditions compared with men, there was no excess in life-threatening
health conditions among women compared with men [22]. Another study based on 3.8 million patients in the UK,
showed higher mean number of visits to the family physician (general practitioner in the UK) in females than males
(aged 10-65 years) [23]. A prior qualitative synthesis of studies evaluating delays in cancer presentation suggested a
reluctance on the side of men compared with women with regards to seeking help related to cancer symptoms [24].
A previously published study also suggested a higher probability of many nonlife-threatening adverse events among
women with metastatic colorectal cancer compared with men without a difference in serious or fatal adverse
events [25]. Another possible explanation for this observation is the higher likelihood for atypical presentations of
some serious conditions (e.g., stroke or myocardial infarction) among women compared with men [26,27). This
might have (theoretically) led to a higher possibility of missing these diagnoses and; therefore, less hospitalizations.
A third possible explanation might be related to the differential rates of different cancers among women versus men.
This might have affected the potential short-term and long-term adverse events of cancer treatment that patients
have experienced and subsequently their clinical course with regards to the need for emergency department visits
and/or hospitalizations. A fourth possible explanation for gender-based differences might be related to differences
in socioeconomic status between women and men. As clarified in the current study women were more likely to have
lower income and insufficient insurance coverage. Both of these factors might be linked to less access to routine
primary care; and subsequently, higher probability of emergency department visits. Consistent with this hypothesis
is the reported reasons for emergency department visits among women versus men (Figure 3); 36.6% of women
versus 32.8% of men went to the emergency department because ‘they did not have another place to go’. An
important caveat for the interpretation of the current study also is the magnitude of reported ORs of gender-based
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differences (of 0.86 and 1.07). Although these are statistically significant findings, the differences seem to be modest
given the large sample size of the study.

The current study is also in line with prior studies conducted in the noncancer population which suggested
that incomplete health insurance coverage is associated with a higher probability of emergency department
visits/hospitalizations (28,29]. Possible reasons for this observation would include the fact that incomplete health
coverage is usually associated with delayed disease presentation, more advanced disease, less access to regular care
and hence a higher probability of complications necessitating emergency management (30,31]. Individuals with no
or limited coverage are also less likely to have a regular primary care provider. Looking at Figure 3 (which describes
patient-attributed reasons for emergency department visits), ‘not having another place to go’ was the reason in a
third of participants, this also highlights the potential link between lack of access to a regular care provider and
frequent emergency department visits. Another potential reason is the prior observation that poorer Americans are
more likely to have poorer health [32]. This means a higher probability for emergency department visits (even for
reasons unrelated to cancer).

For uninsured US residents, part of the costs of emergency department visits/hospitalizations is paid as an
out-of-pocket expense; but also part of the costs is being absorbed by other entities including some public and
private institutions (that serve the uninsured at no/reduced charge); different levels of government (federal and
state governments, that support hospitals’ operations); and donations from charities or philanthropic entities [33].
Thus, improving access of cancer survivors to elective insured health services (and possible subsequent decrease
in the number of emergency department visits) is likely to be a cost-saving intervention as it will decrease the
costs incurred by inpatient hospital care for cancer survivors. Taken together, these findings suggest that inadequate
health coverage (and subsequent lack of access to regular providers) would not only worsen health outcomes but also
economic outcomes (as hospital/inpatient care is generally more expensive than outpatient care). It is interesting
also to note that individuals with private health insurance plans were less likely to visit the emergency department;
while individuals with Medicaid coverage plans were more likely to visit the emergency department. This might
indicate that not only the mere presence of coverage but also the type/quality of the coverage might be associated
with emergency department visits.

It is important here also to highlight the long-term adverse effects, multiple different cancer treatments might
have on cancer survivors (e.g., treatment-related cardiotoxicity) (34]. This may have played a role in the increased
risk of all-cause hospitalization and/or emergency department visits. There is thus an important role for post-
treatment survivorship care and transition back to primary care providers to monitor long-term cancer treatment
adverse events and subsequent hospitalizations or emergency department visits.

The current study has several limitations and strengths that need to be recognized. First, information about
cancer diagnosis as well as emergency department visits and subsequent hospitalizations was provided through self-
reporting of included participants rather than through objective review of administrative records. This is coupled
with the fact that NHIS datasets lack information about cancer stage or treatment(s) received. Although this is
the nature of population-based surveys like NHIS, this would weaken the veracity of association analyses between
socioeconomic status, gender and emergency department visits/hospitalizations. One also is not sure about the
sensitivity/ specificity of self-reporting of cancer diagnosis in this setting. Second, NHIS datasets do not provide a
distinction between an individual with cancer undergoing active therapy versus a cancer survivor who finished active
treatment. This is particularly relevant in the context of assessment of reasons of emergency department visits and
subsequent hospitalizations. Third, information about the general condition of the participants is provided through
a self-reported health status variable and the medical reasons for emergency department visits/hospitalizations are
not mentioned but only patient-reported reasons for emergency department visits were reported. It is possible
that background medical conditions other than cancer were the reason for emergency department visits and this
was not captured through NHIS datasets. This is compounded by the absence of information about standardized
comorbidity indices (e.g., Charlson Comorbidity Index) within NHIS datasets. These limitations highlight the fact
that the results of the current analysis indicate association rather than causation. On the other hand, the potential
strengths of the current study included the large sample size of the study and the rigorous quality of NHIS datasets.
Because of the unique nature of the healthcare system in the US, extrapolation of the results of the current analysis
to other healthcare settings (e.g., in Canada or Europe) should be done with caution.
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Conclusion

In conclusion and within the study cohort, female cancer survivors were more likely to visit the emergency depart-
ment, whereas they were less likely to be subsequently hospitalized. Cancer survivors with lower socioeconomic
status were more likely to visit emergency departments and more likely to be hospitalized because of this. Further
work needs to be done to minimize disparity in access to cancer care services.

Summary points

e This study aimed to improve understanding of how gender and socioeconomic variables (including insurance
status) can play a role in access to healthcare resources among cancer survivors in the USA.

e Data from selected participants were reviewed from NHIS datasets (2011-2017), including (where applicable): age
at survey completion, gender, race, marital status, working status, yearly earning, English language proficiency,
educational level, self-reported health status, health insurance coverage in the past 12 months, type of insurance
(private, Medicaid or Medicare) and primary site of cancer. Emergency department visits in the past 12 months,
possible hospitalization after the most recent emergency department visit and patient-reported causes of
emergency department visits were also collected.

e The results suggested that female cancer survivors were more likely to visit the emergency department, whereas
they were less likely to be subsequently hospitalized.

e In addition, cancer survivors with lower socioeconomic status (represented by incomplete insurance coverage,
unemployment and lower income) were more likely to visit emergency departments and more likely to be
hospitalized because of this.

e Other factors associated with emergency department visits included poor health status, African American race
and unmarried status.

e Results from the current analysis add to a growing list of publications highlighting the impact of socioeconomic
status on outcomes of cancer survivors. Further work needs to be done to minimize disparity in access to cancer
care services.
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