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Background: The incidence and mortality rates of intrahepatic cholangiocarcinoma (ICC) continue to
increase in the United States (US). To our knowledge, the associations between socioeconomic factors (SES)
and ICC-associated incidence and survival are still unclear.

Methods: We identified patients with ICC in the US Surveillance, Epidemiology, and End Results (SEER)
database between 2011 and 2015. ICC incidence rates were calculated by directly age-adjusted to the 2000
US population. Univariate and multivariate Cox regression analyses were performed to find the influence
of SES on ICC cause-specific survival (CSS) and overall survival (OS). Using disadvantageous SES, we
generated a prognostic score model for risk stratification, then Kaplan-Meier analysis was performed to find
the influence of SES on for ICC CSS/OS.

Results: A total of 3,456 ICC patients were included. Rates ratios (RR) for ICC incidence rates increased
monotonically with ages and decreased with increasing county education levels. From three disadvantageous
socioeconomic factors (i.e., unmarried status, uninsured status, median household income <US$5,289), the
prognostic score model generated four risk subgroups with scores of 0, 1, 2 or 3, which had significantly
separated CSS/OS curves (all P<0.001). The stratified analysis revealed that low-risk patients (score 0-1)
could obtain a better CSS/OS than high-risk patients (score 2-3) at both gender and age subgroups.
Conclusions: Low county education levels may be associated with increased ICC risk. Median household
income, insurance status, and marital status were significant predictors of survival outcomes. Low-risk

socioeconomic status (SES) confers protective effects in ICC.
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Introduction are cases of intrahepatic cholangiocarcinoma (ICC). Over

. . . the past three decades, the incidence of ICC has increased
Primary liver cancer is one of the most common types of

cancer and is a leading cause of cancer-related mortality by 165% from approximately 0.35 cases per 100,000 in

globally. Approximately 35,660 patients are diagnosed with
this malignancy in the United States (US) annually (1).
Among primary liver cancer cases, approximately 15%

© Translational Cancer Research. All rights reserved.

the US, as indicated by the National Cancer Institute’s
Surveillance, Epidemiology, and End Results (SEER)
program database. ICC is typically advanced or fatal when
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diagnosed, making it more difficult to treat (2-5). Over
the past two decades, management strategies have been
developed for with continuous progress in surgical methods,
systemic chemotherapy and targeted radiation therapy
keeping update (6). Choosing a best appropriate treatment
for individualized cancer therapy needs precise staging and
prognostic stratification to distinguish risk populations.

Accumulating findings have indicated that several risk
factors can be induced biliary malignancies, including
congenital abnormalities, sclerosing cholangitis (PSC)
intrahepatic lithiasis, parasitic infection, toxic or
occupational exposures, chronic liver disease, metabolic
abnormalities, and cirrhosis. Additionally, patients without
exposure to known risk factors may also suffer from ICC (7).
Recently, some studies have indicated that patients with
lower socioeconomic factors (SES) may be at higher risk
of developing cancer (8,9). In addition, there two studies
reported that SES influenced ICC treatment decisions
and patient survival (10,11). To help further stratify at-
risk populations and optimize ICC screening, therefore, it
is vital to study the effects of SES on ICC incidence and
survival,

In this study, we aimed to show the correlations between
SES and ICC in the US, on the Surveillance, Epidemiology,
and End Results (SEER) database. Using disadvantageous
SES, we generated a prognostic score model for risk
stratification for ICC. We hypothesis that low-risk
socioeconomic status (SES) confers protective effects in
ICC. We present the following article in accordance with
the STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tcr-20-2506).

Methods
Data source

The SEER database is supported by the US National
Cancer Institute, and it collects information on patient
demographics and case characteristics from 18 population-
based cancer registries. Data on cancer incidence and
survival are published using this database. The dataset
used for the current retrospective study was the April 2018
release of SEER whose patients diagnosed 1973-2015,
which includes data about 30% of the US population.
SEER is an open-access database, and thus it is available for
research. We obtained permission to access the data files
with the reference number 12948-Nov2015. The study was
conducted in accordance with the Declaration of Helsinki
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(as revised in 2013) and the study approved by the ethics
committee of the 4th Affiliated Hospital of Harbin Medical
University, Harbin, China (Ethic No. 2020-SCILLSC-05).
As the data extracted from this database were anonymized
and de-identified before release, participants were not
needed to supply informed consent.

Study population

We included ICC patients identified with using the
International Classification of Diseases for Oncology, 3™
Edition (ICD-0-3), topography code C22.0 (primary
liver cancer) and morphology codes 8160 and 8161, or by
topography code C22.1 (intrahepatic bile duct cancer) and
morphology codes 8010, 8020, 8140, 8160, and 8161, which
diagnostic criteria for ICC were consisted with previous
study (12). We will define cut-points for “% unemployment
rate” and “%< High School Education” quintiles for all
US counties combined using 2011-2015 ACS data. To be
consistent in our analyses, we will use the same US cut-
points for the incidence and survival, as described in https://
seer.cancer.gov/seerstat/tutorials/rate5/webprint/. Thus, we
excluded patients who were diagnosed before 2011. All the
included patients were diagnosed between 2011 and 2015.
We excluded ineligible cases using the following criteria:
(I) patients with more than one primary tumor, (II) patients
aged <18 years or with an unknown age at diagnoses, and
(III) patients missing data on TNM category, insurance
records, or marital status.

Demographic characteristics and clinical variables
included age at diagnosis, sex, race, TNM stage, and first-
course surgery. The races included white, black, and
other (American Indian/Alaska Native and Asian/Pacific
Islander). TNM stages were measured using the 6" edition
of the American Joint Committee on Cancer staging
system. We classified treatment strategies as binary values,
namely first-course surgery (i.e., surgery) or no treatment,
as there was insufficient relevant information on first-
course surgery. The socioeconomic factors assessed in the
present study included marital status, insurance status,
median household income, unemployment rate, residence,
and county educational levels. Data on median household
income, unemployment rate, and county educational levels
were obtained using the country attribute ACS-2011-
2015 datasets. County educational levels were assessed
for patients aged >25 years, who had at least a high school
diploma. Area of residence was classified as a metro area,
non-metro urban area, or non-metro rural area based on
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Figure 1 Flow diagram for the study.

the 2003 Rural-Urban Continuum Codes. Marital status
was classified as married and unmarried (including single,
separated/divorced, and widowed) while insurance status
was classified as insured and uninsured.

The primary outcomes of interest were age-adjusted
incidence rates, cause-specific survival (CSS), and overall
survival (OS). ICC incidence rates per 100,000 persons
were directly age-adjusted to the 2000 US population. For
the analysis of CSS, deaths attributed to ICC were events,
while deaths from other causes were censored, and surviving
patients were censored at last follow-up. OS represent for
the time from the date of diagnosis to the date of death.
There were no restrictions on the cause of death.

Statistical analysis

For continuous variables, descriptive statistics were converted
into categorical variables based on the interquartile range
(IQR) (i.e., median household income, unemployment
rates, and county educational levels). Follow-up times
were reported as medians and IQRs. ICC incidence rates
performed with rate session of SEER*Stat. all steps were
carried out as described by the official website of SEER.
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Excluding patients: not first primary tumor; type
of reported source: autopsy only and death
certificate; insurance unknown; marital unknown;
age at diagnosis <18 or unknown

Y
Finally N=3,456 for survival analysis

Univariate and multivariate Cox regression analyses were
performed to quantify the impact of socioeconomic factors
on survival outcomes. Disadvantageous SES was used
to set up a prognostic score model for risk stratification,
then the Kaplan-Meier method and the log-rank test were
performed to identify the influence of SES on for ICC
CSS/0S. The stratified analysis were performed at gender
or age at diagnosis subgroup to assess the potential reasons
for the survival disparity between the patient subgroups
with different scores. Statistical analyses were performed
using SEER*Stat 8.3.5, or SPSS, version 21.0 (SPSS Inc.,
Chicago, IL, USA). Two-sided tests were considered
significant if P<0.05.

Results

Patient baseline characteristics and effect of socioeconomic
factors on ICC incidence rates and rates ratio

Overall, 3,456 ICC patients diagnosed between 2011
and 2015 were enrolled in this study (Figure I). Tuble
I displays the baseline characteristics of the enrolled
patients with ICC. The median follow-up time was 6
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Table 1 Incidence rates and rates ratios by sex, age, race, and SES

Variable N Pop Rate RR 95% ClI P
Sex
Male 2,529 172,930,831 1.494 1 Reference
Female 2,455 180,430,159 1.203 0.806 0.761-0.853 <0.001
Age
18-44 205 151,600,151 0.150 1 Reference
45-54 504 61,074,142 0.806 5.391 4.573-6.377 <0.001
55-64 1,247 52,973,324 2.341 15.662 13.500-18.255 <0.001
65-74 1,412 32,552,039 4.393 29.384 25.358-34.212 <0.001
>75 1,615 25,101,436 6.428 43.001 37.156-50.007 <0.001
Race
White 3,950 265,798,955 1.329 1 Reference
Black 392 43,383,759 1.045 0.786 0.704-0.876 <0.001
API 36 5,577,534 0.844 0.635 0.434-0.895 0.007
Al 594 38,600,742 1.651 1.243 1.136-1.357 <0.001

Education level*

< Quartile 1 1,351 71,345,128 1.723 1 Reference

< Quartile 2 1,401 84,916,625 1.555 0.902 0.835-0.974 0.009
< Quartile 3 1,036 76,342,535 1.301 0.755 0.694-0.820 <0.001
> Quartile 3 1,195 90,696,804 1.303 0.756 0.698-0.819 <0.001

Unemployment level*

< Quatrtile 1 194 11,231,121 1.422 1 Reference

< Quartile 2 1,074 65,451,933 1.539 1.082 0.925-1.271 0.345
< Quartile 3 2,126 140,234,874 1.399 0.984 0.846-1.148 0.851
> Quartile 3 1,596 136,641,258 1.145 0.805 0.691-0.942 0.007

Median housed income*

< Quartile 1 240 24,901,604 0.803 1 Reference
< Quartile 2 452 39,653,072 1.007 1.254 1.066-1.478 0.006
< Quartile 3 552 54,133,604 0.945 1.176 1.005-1.379 0.043
> Quartile 3 3,741 321,806,008 1.090 1.357 1.187-1.557 <0.001
Resident
Metro area 4,446 394,77,102 1.066 1 Reference
Non-metro urban area 465 40,321,396 0.891 0.836 0.756-0.922 0.003
Non-metro rural area 73 4,813,276 1.059 0.993 0.993-0.772 1.000

t, all data are county-level; education level is the percentage of patients aged =25 years with at least a high school diploma. ClI, confidence
interval; RR, rates ratios; SES, socioeconomic status.
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(IQR, 2-16) months, and the median age was 66 (IQR,
57-74) years. The last follow-up date was December 31,
2015. The male-to-female ratio was 1.06:1. The rate ratios
(RR) for ICC incidence in females was lower than that in
males (0.806 vs. 1, P<0.001). Among different races, the RR
in American Indian/Alaska Native (AI) was 1.243, which
was higher than that in other races and lowest in white
(P<0.001). The RR in a non-metro urban area was lower
than that in the metro area (0.836 vs. 1, P=0.003). RR for
ICC incidence increased monotonically with ages (P<0.001).
RRs decrease with increasing county education levels
for ICC(P<0.001). The RR in high unemployment rate
(> Quartile 3) was 0.805, which was lower than that in other
stratums (P=0.007). The RR in the high median housed
income rate (> Quartile 3) was 1.357, which was the highest
in these strata (P<0.001) (Table I).

The effect of socioeconomic factors on CSS and OS

Using univariate Cox regression analysis, we observed that
most variables had significant differences (P<0.05; Table 2).
Especially for socioeconomic factors, compared with
married patients, unmarried patients showed poorer CSS
and OS (HR, 1.230; 95% CI, 1.134-1.335; HR, 1.225;
95% CI, 1.132-1.326; respectively). In addition, compared
with uninsured patients, insured showed better CSS and
OS (HR, 0.810; 95% CI, 0.728-0.900; HR, 0.785; 95%
CI, 0.710-0.869; respectively). Moreover, compared with
lower household income (< Quartile 1), higher household
income had better CSS and OS, respectively. Then, we
carried out the multivariate Cox regression analysis. The
results showed that compared with married patients,
unmarried patients showed poorer CSS and OS (HR, 1.229;
95% CI, 1.097-1.377; HR, 1.205; 95% CI, 1.079-1.345;
respectively). In addition, compared with uninsured
patients, insured showed better CSS and OS (HR, 0.846;
95% CI, 0.731-0.979; HR, 0.813; 95% CI, 0.706-0.936;
respectively). Moreover, compared with lower household
income (< Quartile 1), higher household income had better
CSS and OS, respectively.

Establishment and application of a prognostic scove model

Three disadvantageous socioeconomic factors: unmarried
status, uninsured status, and median household income
<USD$5,289 were used to set up a prognostic score model.
Consequently, the scores for patients with ICC were 0, 1,
2, or 3, showing an increased risk of mortality in degrees.
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For the subgroups with scores of 0 (n=1,335), 1 (n=1,446),
2 (n=580), and 3 (n=95), the 1-year cumulative OS rates
were 41.0%, 31.0%, 29.3%, and 14.9%, respectively. The
3-year cumulative OS rates were 13.7%, 10.2%, 7.0%,
and 0%, respectively. The 1-year cumulative CSS rates
were 43.1%, 33.0%, 30.6%, and 17.0%, respectively. The
3-year cumulative CSS rates were 15.4%, 11.2%, 8.1%,
and 0%, respectively (P<0.001; Figure 2). To assess the
potential reasons for the survival disparity between the
patient subgroups with different scores, we further explored
the effect of gender and age at diagnosis on survival. We
used Kaplan-Meier analysis to calculate the OS and CSS of
ICC patients in the male and female subgroups (Figure 3).
Figure 4 presents the Kaplan-Meier analysis to calculate
the OS and CSS of ICC patients in the age at diagnosis
subgroups. The results showed that, compared with the

high scores patients, the lower scores patients had better
OS and CSS outcome.

Discussion

In this study, we assess the correlations between SES and
ICC incidence and survival in the US. The result shows
that low county education levels may be associated with
increased ICC risk. Importantly, we found that median
household income, insurance status, and marital status were
significant predictors of survival outcomes. Establishment
and application of a prognostic score model, we found
that ICC patients with low-risk SES had better survival
outcomes.

The US is a nation with a robust medical system.
However, the associations between SES and ICC incidence
and survival remain not very clear. Socioeconomic barriers
may increase the cancer burden at the early diagnosis
stage, and disparities in income are associated with delayed
diagnosis of more advanced cancers (13). Studies have
indicated that individuals with a higher-level SES are more
likely to participate in screening or have better access to
high-quality treatment throughout disease progression (8).
Conversely, those with a lower level SES, including
those with universal health care (14,15), are expected to
have relatively worse cancer survival rates and to have an
increased risk of mortality due to obstacles to obtaining
treatment before cancer has become incurable (16).
The data for each patient were collected in a unified,
standardized manner by the SEER program. Therefore,
the SEER database was suitable to assess the impact of
socioeconomic factors on the incidence and survival of ICC
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Table 2 Univariate and multivariate Cox analysis of the effect of SES on CSS and OS in ICC

CSs 0os
. Patient
Variable No. (%) Univariate analysis, ~ Multivariate analysis, Univariate analysis, ~ Multivariate analysis,
HR (95% CI) HR (95% Cl) HR (95% ClI) HR (95% Cl)

Gender

Male 1,763 (51.0) Reference Reference Reference Reference

Female 1,693 (49.0) 0.837 (0.771-0.910)**  0.807 (0.723-0.902)** 0.901 (0.833-0.975)*  0.807 (0.726-0.897)**
Age at diagnosis, year

<45 168 (4.9) Reference Reference Reference Reference

45-65 1,461 (42.3)  1.349 (1.100-1.654)*  1.397 (1.072-1.819)* 1.330 (1.091-1.622)* 1.401 (1.080-1.817)*

65+ 1,827 (52.9) 1.801 (1.472-2.205)**  1.845 (1.417-2.403)*  1.827 (1.501-2.222)**  1.919 (1.480-2.487)**
Race

White 2,698 (78.1) Reference Reference Reference Reference

Black 285 (8.2) 1.107 (0.957-1.280) 1.050 (0.868-1.270) 1.116 (0.970-1.285) 1.113 (0.928-1.336)

Other 468 (13.5)  0.953 (0.845-1.074) 0.977 (0.828-1.152) 0.968 (0.863-1.087) 0.976 (0.833-1.146)
Marital status

Married 2,041 (59.1) Reference Reference Reference Reference

Unmarried 1,415 (40.9) 1.230(1.134-1.335)*  1.229 (1.097-1.377)*  1.225(1.132-1.326)*  1.205 (1.079-1.345)*
Insurance status

Uninsured 611 (17.7) Reference Reference Reference Reference

Insured 2,845 (82.3) 0.810(0.728-0.900)*  0.846 (0.731-0.979)" 0.785 (0.710-0.869)  0.813 (0.706-0.936)*
Education level*

< Quartile 1 (9.53%) 2,645 (76.5) Reference Reference Reference Reference

< Quartile 2 (13.06%) 307 (8.9) 1.190 (1.034-1.369)* 1.119 (0.924-1.355) 1.191 (1.039-1.365)* 1.135 (0.942-1.369)

< Quartile 3 (18.74%) 450 (13.0)  1.193 (1.057-1.347)* 1.200 (0.981-1.467) 1.229 (1.094-1.381)* 1.022 (0.955-1.210)

> Quartile 3 (18.74%) 54 (1.6) 1.324 (0.985-1.780)  1.136 (0.779-1.656) 1.333 (1.001-1.776)*  1.178 (0.817-1.697)
Unemployment rate*

< Quartile 1 125 (3.6) Reference Reference

< Quartile 2 743 (21.5)  1.128 (0.892-1.426) - 1.129 (0.898-1.420) -

< Quartile 3 1484 (42.9)  1.129 (0.900-1.416) - 1.146 (0.9149-1.429) -

> Quartile 3 1104 (31.9)  1.219 (0.969-1.533) - 1.241 (0.993-1.552) -
Median household income*

<Quartile 1 (US $5,289) 865 (25.0) Reference Reference Reference Reference

<Quartile 2 (US $5,995) 892 (25.8)  0.887 (0.793-0.992)*  0.793 (0.672-0.936)" 0.903 (0.810-0.989)* 0.806 (0.709-0.915)*

<Quartile 3 (US $7,446) 852 (24.7)  0.835 (0.746-0.934)*  0.853 (0.725-0.946)" 0.840 (0.753-0.937)* 0.813 (0.713-0.927)*

>Quartile 3 (US $7,446) 847 (24.5) 0.774 (0.690-0.868)**  0.749 (0.630-0.891)* 0.804 (0.720-0.869)**  0.801 (0.696-0.921)*

Table 2 (continued)
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Table 2 (continued)
) CSs os
Variable '\Plju(eozt) Univariate analysis, ~ Multivariate analysis, Univariate analysis, Multivariate analysis,
HR (95% Cl) HR (95% Cl) HR (95% ClI) HR (95% ClI)

Residence*

Metro area 3,099 (89.7) Reference Reference Reference Reference

Non-metro urban area 241 (7.0) 1.164 (0.999-1.355) 1.167 (0.946-1.440) 1.135 (0.978-1.318) 1.160 (0.943-1.427)

Non-metro rural area 93 (2.7) 1.350 (1.067-1.708)* 1.229 (0.892-1.692) 1.337 (1.063-1.680)* 1.213 (0.884-1.664)
T category

T1 891 (25.8) Reference Reference Reference Reference

T2 400 (11.6)  1.057 (0.929-1.202)  1.042 (0.881-1.2338)  1.030 (0.910-1.167)*  1.273 (1.122-1.444)**

T3 772 (22.3) 1.381(1.225-1.558)*  1.228 (1.077-.1402) 1.339 (1.192-1.505)*  1.303 (1.179-1.440)**

T4 406 (11.7) 1.438 (1.247-1.658)*  1.255 (1.074-1.467)* 1.397 (1.216-1.604)  1.257 (1.110-1.422)**
N category

NO 2,089 (60.4) Reference Reference Reference Reference

N1 820 (23.7)  1.165 (1.056-1.285)*  1.034 (0.917-1.167) 1.141 (1.037-1.256)*  1.035 (0.920-1.164)
M category

MO 1,672 (48.4) Reference Reference Reference Reference

M1 1,461 (42.3) 1.903 (1.744-2.076)"*  1.478 (1.320-1.656)"  1.841 (1.692-2.003)**  1.437 (1.287-1.605)*"
First-course surgery

No 2,872 (83.1) Reference Reference Reference Reference

Yes 577 (16.7)  0.215(0.186-0.250)**  0.284 (0.240-0.337)**  0.220 (0.190-0.254)**  0.228 (0.244-0.339)**

i, all data are county-level; education level is the percentage of patients aged =25 years with at least a high school diploma. *, P<0.050; **,
P value <0.001. ClI, confidence interval. Other races (American Indian/AK Native, Asian/Pacific Islander). CSS, cause-specific survival; ICC,
intrahepatic cholangiocarcinoma; OS, overall survival; TNM, tumor-node metastasis; SES, socioeconomic status
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in this study.

Our study also reveals the incidence of ICC in men is
slightly higher than that in women, which is consist with
previous stduy(17), and men had more reduced survival
than females for most cancers (18,19). Some studies have
reported that increased cancer risk in men may be associated
with their larger body sizes and higher basal metabolic rates
(BMR) (20). Increased cell proliferation in men could also
be associated with a higher risk of cancer (21). However,
the larger body size is not a decisive factor in determining
the increased risk of cancers, and associations include not
only sex but also other causal factors (22). Most studies have

© Translational Cancer Research. All rights reserved.

concentrated on body mass index or weight, which might
not be specific or reliable markers of cell numbers (20).
Some studies have pointed out that some possible biological
determinants vary significantly in sex. There are sex-
related differences in susceptibility, sex steroid hormone
levels, chronic antigenic stimuli and immune response to
infectious agents (23). Some studies have demonstrated
that being married is protective against many malignant
tumors and have better survival (24-27). Such studies
support the belief that, as compared with unmarried
patients, patients who are married may have better access
to health care and more significant financial resources for
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timely detection and treatment. This phenomenon has
been explained by some psychological, biological, and social
theories (28). Conversely, it is believed that unmarried and
widowed patients are at higher risk of experiencing mental
depression and psychological distress, as such patients lack
sufficient social and emotional support (29,30). Therefore,
patients with adequate emotional support might have
better persistence with prescribed treatments and healthier
lifestyles than unmarried or widowed patients (31). The
potential mechanisms driving this relationship might be
related to immune and endocrine function (31).

In our study, we found that median household income,
insurance status, and marital status were independent
predictors of survival outcomes. Using above three
disadvantageous SES, we generated a prognostic score
model for risk stratification, then we found that ICC
patients with low-risk SES had better survival outcomes.
Those with a higher income or with insurance can obtain
better financial support, enabling them to receive adequate
treatment promptly. A report from National Inpatient
Sample Database (1997-2012) demonstrated that the mean
hospitalization costs per patient increased from $36,460
to $77,753 over the study period (32). Patients with high
household income living in a suitable environment may have
better access to care that could improve their prognosis.
Further, they may have a higher capacity to improve their
health status because of their knowledge, social connections,
financial abilities, and other resources. In contrast, social
isolation, depression, and occupational stress in individuals
with low household incomes may make it more challenging
for them to gain helpful opinions from relatives or
friends (33). Some studies have demonstrated that being
insured is correlated with cancer-specific mortality, even
in patients with non-metastatic disease. Patients without
insurance may suffer more significant financial distress and
inability to afford cancer care; such difficulties may result in
giving up medical care (34).

Our findings that race, unemployment, place of
residence, and county educational level are not significantly
associated with survival outcomes for ICC were not
consistent with previous studies, which reported the
significant effects of these factors on patients with ICC
(35,36). These discrepancies may be caused by the
different geographical settings of the studies, which may be
affected by various factors, such as the types of residences,
unbalanced county educational backgrounds, and other
socioeconomic factors. Furthermore, categorical variables

© Translational Cancer Research. All rights reserved.

(e.g., residence) in the earlier studies were classified based
on standards that were specific to each data source, which
may also have led to different outcomes.

"This study has some limitations that should be taken into
consideration. First, the SEER database does not provide
all characteristics that are potentially correlated with
socioeconomic factors. Furthermore, detailed etiological
and treatment data were not recorded in the SEER
database, such as the lifestyles of patients, occupational
exposures, and chemotherapy regimens. These and similar
factors may be correlated with the incidence and survival
of patients with ICC. Second, unpredictable changes in
socioeconomic factors, such as marital status, may have
occurred after registration or during therapy. As previously
discussed, marital status has a significant impact on health,
and thus, changes in marital status are likely to have
impacted the associations investigated in this study (37,38).
Third, it is necessary to point out that education levels,
unemployment rates and median housed income used in our
analysis were measured at the county-level, which may vary
significantly across census tracts or neighborhoods within
a given county. They are contextual-level variables, not the
individuals in this study.

Conclusions

The rates of ICC incidence and mortality are high in the
US and have been increasing. There is a need for further
studies to identify groups that are at high risk of ICC and
predict their survival outcomes, who might benefit from
screening and surveillance programs focused on earlier
diagnosis and timely treatment. Therefore, SES may
have significance for predicting incidence and survival
outcomes.
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