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Abstract: 

Background: 

Disparities in cancer survival exist between groups. This study aims to examine 

these disparities between stage-, sex-, race/ethnicity-, and socioeconomic-specific 

colon cancer net survival in California for adults diagnosed between 2004 and 2011. 

Methods: 

We estimated age-standardized net survival using the Pohar Perme estimator for 

colon cancer by stage at diagnosis (localized, regional, and distant), sex, 

race/ethnicity (Non-Hispanic White, Non-Hispanic Black, and Hispanic), and 

socioeconomic status (SES). Data from the Surveillance, Epidemiology, and End 

Results database on adults diagnosed with malignant colon cancer during 2004-

2011 in California were included (n=78,285). County-level SES was approximated 

quintile grouping usng the Federal Poverty Level.  

Results: 

Five-year survival for all included adults was 66.0% (95% CI: 65.6%-66.4%). The 

difference between Non-Hispanic White (White) adults and Non-Hispanic Black 

(Black) adults was 9.3%, and between White adults and Hispanic adults was 3.4%. A 

higher proportion of Black (24.5%) and Hispanic (21.4%) adults were diagnosed with 

distant disease compared to White adults (19.4%). Differences in sex-specific 

survival were minimal, with only differences in Hispanic men (62.0% [60.5%-63.4%]) 

and women (65.9% [64.4%-67.3%]). SES differences were largest between the 

lowest quintile 63.0% (62.3%-65.2%) and the highest quintile 67.8% (66.8%-68.8%). 

SES-, stage-, and race/ethnicity-stratified analysis demonstrated improving trends for 

White adults with localized and regional disease, and Hispanic adults with regional 

disease. 
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Conclusion: 

Colon cancer survival in California is lower for Black and Hispanic adults than White 

adults in all three categories: stage, sex, and SES. Suggesting the need for 

improved health policy for Hispanic and Black adults. 
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1. INTRODUCTION:  

Excluding skin cancers, colon cancer ranks third in the United States in 

annual incidence for both men and women.1 Since 1996, the United States 

Preventative Services Taskforce (USPSTF) has recommended colon cancer 

screening for those aged 50 to 75 years.2,3 These screening guidelines have led to 

the earlier detection of tumors,  which are often early stage and easier to treat.4,5 

Thus, the guidelines have helped improve survival since the mid-1990s.6-8   

However, this improvement in survival has been noted to be unequal between 

different population groups. In the United States from 2004-2009, the absolute 

difference in five-year survival between Blacks and Whites was 8.8%, with Whites 

having higher survival. In California, for the same time period, a similar difference in 

five-year survival (9.5%) was also observed between these two groups. Distributions 

of stage at diagnosis were also unequal, with many Blacks being diagnosed at a 

later stage, compared to Whites.9,10  

Health insurance plays a crucial role in providing patients with access to 

regular screening opportunities and a more usual source of care.11,12 In 2006-2011, 

approximately 17.1% of the U.S. population and 20.3% of Californians were 

uninsured.13 Those of lower socioeconomic status (SES) are more commonly 

uninsured, lack usual sources of care, and have worse health outcomes.14,15 

Additionally, Blacks are more often uninsured than Whites, resulting in differences in 

access to screening and a usual source of care.16 Therefore, it is important to 

consider the SES-specific survival for these groups, to help delineate potential 

explanations for the observed differences. 

Currently, there is a lack of evidence in the literature on the impact of stage, 

sex, race/ethnicity, and SES collectively – especially using differences in five-year 
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survival outcomes – for colon cancer. The aim of this paper is to evaluate the age-

standardized, stage-, sex-, race-, and SES-specific net survival of patients 

diagnosed with colon cancer in California between 2004-2011. The goal of this 

research is to influence policy as a way to improve survival outcomes between 

groups that have worse outcomes.  

 

2. MATERIALS AND METHODS: 

2.1 DATA SOURCES: 

Data was obtained from the Surveillance, Epidemiology, and End Results 

(SEER) database, using SEER*Stat Software 8.3.6.1. From the SEER 18 November 

2018 submission, we selected colon cancer patients in California diagnosed during 

2004-2011.17 The definition of colon cancer used for this study was defined by the 

International Classification of Diseases for Oncology codes C180-C189;C260.18 Data 

on 78,285 incident colon cancers in California for men and women aged 15-99 years 

were available. All primary, malignant colon cancers that were microscopically 

confirmed were included. Additionally, patients who had a previous malignancy but 

were diagnosed with a primary colon cancer during the years 2004-2011 were also 

included in the analysis. However, if a patient had two primary colon cancers in that 

time, only the first was included in the analysis. Patients who had missing follow-up 

details, invalid years of death or diagnosis, or other missing data were excluded. 

Additionally, all included patients had a full five years of follow-up data until 

December 31, 2016.  

To conduct a stage-specific survival estimate, the SEER Summary Stage 

2000 was used. Colon cancer cases were categorized into three general stages: 

“Localized”, “Regional”, and “Distant”,19 enabling a more robust subgroup analysis. 
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Race/ethnicity was also included and classified into three groups: “Non-Hispanic 

White” (White), “Non-Hispanic Black” (Black), and “Hispanic (all races)” (Hispanic).  

To estimate population-level SES, United States Census Small Area Income 

Poverty Estimates Program (SAIPE) data were used to determine the total 

percentage of people living below the Federal Poverty Level (FPL) in 2011 in each 

county.20 Based on the SAIPE model methodology, a single year estimate was used, 

to avoid using averages of averages for counties less than 65,000 people.21 The 58 

counties in California were then grouped into five quintiles based on their poverty 

estimates, with Q1 representing the lowest SES, or largest percentage of individuals 

under the FPL, and Q5 representing the highest SES, or the smallest percentage of 

people under the FPL. 

2.2 STATISTICAL METHODS: 

We estimated net survival using the Pohar Perme estimator for all patients 

diagnosed in California between 2004-2011. One-, two-, three-, four- and five-year 

survival was estimated by sex, race/ethnicity, stage at diagnosis, and SES. Net 

survival was used because it reflects the probability that a cancer patient will survive 

their cancer up to a given point after diagnosis while correcting for competing causes 

of death, or the background mortality.22 To further control for differences in 

background all-cause mortality for the different groups, SES/geography/race-specific 

life tables included in the SEER*Stat software were used. We estimated survival for 

the 15-44, 45-54, 55-64, 65-75, and 75+ year age groups. Age-standardization was 

performed using the International Cancer Survival Standard 1 (ICSS1) weights, and 

pooled estimates were reported after standardization.23 Lastly, a cohort approach 

was used to estimate net survival as all patients included in the analysis had a full 

five years of follow up.24  
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3. RESULTS: 

A total of 78,285 new diagnoses of colon cancer occurred in California during 

2004-2011. Of all adults included in the analyses, 63.2% (N=49,451) were White, 

8.2% (N=6,445) were Black, and 16.0% (N=12,509) were Hispanic (Table 1). White 

adults had the highest percentage of localized disease (40.8%) and the lowest 

percentage of distant disease (19.4%). Black adults were found to have the lowest 

percentage of localized (37.4%) and regional (34.9%) disease. Black adults also had 

the highest percentage distant stage tumors (24.5%). The highest percentage of 

regional disease was seen in Hispanic adults (38.3%). The largest difference 

between stage proportions was seen for distant stage disease between White and 

Black adults, with an absolute difference of 5.1%.  

Stage All Races Non-Hispanic 
White 

Non-Hispanic 
Black Hispanic 

Localized (%) 31,044 (39.7) 20,154 (40.8) 2,410 (37.4) 4,688 (37.5) 

Regional (%) 29,269 (37.4) 18,397 (37.2) 2,250 (34.9) 4,797 (38.3) 

Distant (%) 15,740 (20.1) 9,580 (19.4) 1,579 (24.5) 2,676 (21.4) 

Total Patients 78,285* 49,451* 6,445* 12,509* 

Table 1 

Number of patients diagnosed with colon cancer in California during the years 2004-2011 and 
distribution based on SEER Stage and race/ethnicity. 

* Cumulative totals of the different stages will not be equivalent to the row titled “Total 
Patients”, as some patients are not diagnosed with a stageable disease and are therefore not 
included in the different stages but are still included in other analyses for survival. 

 

One-, three-, and five-year survival for all adults diagnosed with colon cancer 

in the state of California was 84.2% (95% CI: 83.9%-84.5%), 72.1% (71.7%-72.5%), 

and 66.0% (65.6%-66.4%), respectively (Figure 1). Black adults had the lowest 

survival, among the races/ethnicities included in this analysis, with a five-year 
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survival of 58.0% (56.5%-59.5%). Hispanic adults had higher survival than Black 

adults with a five-year survival of 63.9% (62.8%-64.9%). The highest survival was 

observed in White adults with a five-year survival of 67.3% (66.7%-67.8%). The 

same pattern in five-year survival between the different races/ethnicities is also seen 

in one-year and three-year survival, with Black adults having the least favorable 

outcomes and White adults having the most favorable. The absolute differences in 

five-year survival between White and Black adults, and White and Hispanic adults 

were 9.3% and 3.4%, respectively. 

 

Figure 1 

Age-standardized one-, three-, and five-year net survival for patients diagnosed with 

colon cancer in California during the years 2004-2011 by race/ethnicity. 95% confidence 

intervals are reported on the figure. 
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When examining survival differences between men and women, very little 

difference was found (Table 2). Differences in survival for White men and women, 

and Black men and women ranged between 0.3% and 1.1% with overlapping 

Confidence Intervals for each estimate. However, for Hispanic adults, the difference 

between men and women ranged from 2.1% to 3.9%, with non-overlapping 

Confidence Intervals for each survival estimate. The gap between one-, three-, and 

five-year survival for Hispanic men and women widened as time since diagnosis 

increased. Additionally, stage distribution for Hispanic males and females had similar 

proportions (Supplemental Table 1).
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 Men Women 

 All Races Non-Hispanic 
White 

Non-Hispanic 
Black Hispanic All Races Non-Hispanic 

White 
Non-Hispanic 

Black Hispanic 

Years NS 
(%) 95% CI NS 

(%) 95% CI NS 
(%) 95% CI NS 

(%) 95% CI NS 
(%) 95% CI NS 

(%) 95% CI NS 
(%) 95% CI NS 

(%) 95% CI 

1 83.8 83.4-84.2 84.2 83.7-84.7 79.4 77.8-80.9 82.7 81.7-83.7 84.6 84.2-85.0 84.7 84.2-85.1 80.5 79.0-81.8 84.8 83.8-85.8 

3 71.7 71.1-72.2 72.7 72.0-73.3 64.6 62.6-66.6 69.2 67.9-70.4 72.5 72.0-73.0 73.0 72.4-73.7 65.2 63.4-67.0 72.5 71.2-73.8 

5 65.3 64.7-65.9 66.7 65.9-67.5 57.7 55.5-59.9 62.0 60.5-63.4 66.7 66.1-67.3 67.7 67.0-68.5 58.1 56.0-60.1 65.9 64.4-67.3 

Table 2 

Age-standardized one-, three-, and five-year net survival for patients diagnosed with colon cancer in California during the years 2004-2011 

separated by race/ethnicity and sex. 

 

 All Races Non-Hispanic 
White 

Non-Hispanic 
Black Hispanic 

Stage NS (%) 95% CI NS (%) 95% CI NS (%) 95% CI NS (%) 95% CI 

Localized 90.5 90.0-91.1 91.2 90.5-91.9 86.6 84.2-88.6 88.7 87.1-90.0 

Regional 71.1 70.4-71.8 72.3 71.4-73.1 63.4 60.7-65.9 68.6 67.0-70.2 

Distant 14.2 13.6-14.8 14.9 14.1-15.6 10.3 8.7-11.9 14.3 12.9-15.8 

Table 3 

Five-year age-standardized net survival for patients diagnosed with colon cancer in California during the years 2004-2011 by SEER stage and 

race/ethnicity. 
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 Five-year net survival estimates for the different stages show that White 

adults had the highest survival among the races/ethnicities at each stage at 

diagnosis (Table 3). The absolute difference between Hispanic and White adults was 

larger for localized (2.5%) and regional stages (3.7%), than for distant stage (0.6%). 

However, the difference between White and Black adults was substantially wider for 

regional (8.9%) stage than for localized (4.6%) and distant stages (4.6%). Widening 

of the stage-stratified survival gaps between White adults and the other 

races/ethnicities were primarily observed when examining regional stage disease, 

with smaller gaps in survival noted for localized and distant disease. 

 As the county SES quintile increased, indicating reduced percentage under 

the FPL, the one-, three-, and five-year survival also increased (Table 4). A steady 

increase in survival was observed for one-, three- and five-year survival.  The 

absolute differences between the Q1 and Q5 for one-, three-, and five-year survival 

were 4.7%, 4.9%, and 4.8%, respectively.  

 Q1 Q2 Q3 Q4 Q5 

Years NS (%) 95% CI NS (%) 95% CI NS (%) 95% CI NS (%) 95% CI NS (%) 95% CI 

1 81.5 81.7-83.6 83.1 82.6-83.6 84.2 83.6-84.7 85.2 84.5-85.8 86.2 85.6-86.8 

3 69.3 68.9-71.5 70.9 70.3-71.5 72.0 71.3-72.8 73.4 72.5-74.3 74.2 73.3-75.0 

5 63.0 62.3-65.2 64.9 64.1-65.6 66.3 65.4-67.1 67.4 66.3-68.3 67.8 66.8-68.8 

 

Table 4 

Age-standardized one-, three-, and five-year net survival of colon cancer patients diagnosed 

in California in the years 2004-2011 by SES Quintile.  

 

 Five-year net-survival estimates for county poverty groupings and stage 

(Table 5) show a similar trend as the overall SES analysis. However, the absolute 
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differences between Q5 and Q1 were the largest for regional stage survival (5.8%). 

The survival differences between Q5 and Q1 for localized and distant stages were 

smaller (4% and 1.3%, respectively). Distant stage survival was minimally impacted 

by SES, with small differences and overlapping Confidence Intervals between Q5 

and Q1.  

 

Table 5 

Five-year age-standardized net survival of colon cancer patients diagnosed in California in the 

years 2004-2011 by SES Quintile and SEER Stage.  

 

 Five-year age-standardized stage- and race-specific net survival increased 

with increasing SES for White adults diagnosed with localized or regional tumors, 

and for Hispanic adults with regional tumors (Figure 2). White adults had the highest 

survival for both localized (93.2% [91.7%-94.5%]) and regional (73.4% [71.5%-

75.2%]) tumors, with the highest survival seen in Q5. Hispanic adults had the highest 

five-year survival for distant disease (16.9% [13.0%-21.2%]), with the highest 

survival seen in Q4. Black adults had the lowest survival in each quintile for all three 

stages and among the included races/ethnicities. Additionally, no appreciable trend 

can be ascertained for improvements in survival among Black adults as the county 

SES increases. Five-year survival for Black adults in each quintile had overlapping 

Confidence Intervals, suggesting less of a possible difference. 

 Q1 Q2 Q3 Q4 Q5 

Stage NS (%) 95% CI NS (%) 95% CI NS (%) 95% CI NS (%) 95% CI NS (%) 95% CI 

Localized 88.2 86.0-90.0 90.5 89.5-91.5 90.6 89.4-91.6 90.0 88.6-91.2 92.2 90.9-93.3 

Regional 67.5 65.2-69.8 70.0 68.8-71.1 71.0 69.6-72.3 73.2 71.6-74.8 73.3 71.7-74.8 

Distant 12.9 11.0-14.9 13.7 12.7-14.7 14.7 13.5-15.9 15.0 13.5-16.5 14.2 12.9-15.7 
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Figure 2 

Five-year age-standardized survival for patients diagnosed with colon cancer in California in 

the years 2004-2011, by race/ethnicity, SEER stage, and SES quintile.  

4. DISCUSSION AND CONCLUSION: 

4.1 DISCUSSION: 

 The aim of this study was to evaluate the age-standardized, stage-specific, 

sex-specific, race/ethnicity-specific, and SES-specific net survival of patients 

diagnosed with colon cancer in California between 2004-2011. This population-

based study is the most current analysis of net survival for the state that also 

examines the stage-, sex-, race/ethnicity-, and SES-specific net survival in a single 

analysis. Five-year survival for the state of California as a whole was 66.0%, and 

survival was unequal across the different variables examined.  
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 Sex was demonstrated to have the smallest differences in net survival with 

relatively similar survival outcomes among men and women. White and Black adults 

had similar survival after stratifying by sex, indicating that there is unlikely a 

difference in how these two groups access care and receive treatment for colon 

cancer. This result is in line with other findings in the literature showing that men and 

women have similar outcomes in both White and Black populations.9 However, in the 

Hispanic population, there was a larger difference between men and women. 

Regular follow-up care and screening are essential to improving outcomes in colon 

cancer survival. However, screening practices may not explain this difference, as 

similar distributions of tumor stage at diagnosis are found in both Hispanic men and 

women, indicating that a reason outside of stage at diagnosis is causing this 

difference. Regular follow-up care could be a possible explanation for the observed 

differences, as Hispanic women have been noted to have a higher odds of attending 

more than one physician visit when compared to Hispanic men.25 This disparity in 

follow-up care could explain the difference in net survival between men and women 

in the Hispanic population, compared to the other races/ethnicities.  

 Potential differences in follow-up care availability and practices can also be 

appreciated when observing the gaps in stage-specific survival stratified by 

race/ethnicity. In this analysis, survival was lower for Black and Hispanic adults than 

for White adults; however, there were larger gaps for regional disease than for 

localized and distant disease. Interestingly, this also corresponds with the treatment 

strategies for each stage. Localized disease is typically managed with surgery and 

less frequently necessitates intensive follow-up and adjuvant treatment. However, 

regional disease requires more supervised care, specifically the need for adjuvant 

chemotherapy after tumor resection, which demands more frequent follow-up.26 
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Compared to regional disease, distant disease has a lower likelihood of potential 

remission, even with consistent follow-up treatment. Moreover, in one analysis 

detailing insurance status and colon cancer survival, as survival time increased for 

distant disease the differences in survival between insured and uninsured 

decreased. However, the opposite trend was observed in localized and regionally 

diagnosed disease, with a steeper increase in difference observed in regional stage 

disease.27 When coupled with the findings from our analysis, and the fact that 

insured patients are more readily able to access care than uninsured patients, it 

would seem that regional disease survival is most dependent on one’s ability to 

readily access care and follow-up. Therefore, those who have historically been noted 

to have less access to care would consequently have worse outcomes in that 

disease category than others. This trend is further emphasized by the difference in 

five-year survival for the different stages of diagnosis stratified by SES quintile, as 

the survival difference between Q1 and Q5 is largest for regional stage disease. 

Thus, when counties are poorer overall, there is less access to care and follow-up 

treatment, which negatively impacts survival. When taken together, these analyses 

indicate that access to healthcare and follow-up treatment play a more important role 

in regionally diagnosed disease than other stages. 

 Although follow-up is a key part of any cancer treatment protocol, screening 

and early diagnosis also play an important role in predicting patient survival.4 

Specifically for colon cancer, treatment options vary between the different stages 

and the treatment has improved over time for early-stage disease.26,28,29 In our study, 

the effect of screening on survival can be appreciated when looking at stage-specific 

analyses. Five-year survival decreases substantially when comparing localized 

disease to advanced disease. This could be attributed to lead-time bias, and an 
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improvement in survival solely due to the disease being diagnosed earlier. However, 

the more effective treatment options for earlier diagnosed colon cancer might also 

play a role in improving survival. Because of the difference in treatment, shifting the 

burden of disease from later stage tumors to localized tumors could be an effective 

way for improving survival among colon cancer patients. This can be observed in 

one study, where patients who were screened for colon cancer using colonoscopy 

had significantly better five-year survival and significantly earlier stage distribution 

than their non-screened counterparts.30  

 Additionally, race/ethnicity seems to play a role in this screening gap as well. 

Black and Hispanic adults have a higher percentage of later stage disease compared 

to White adults. This could offer a possible explanation for the gap in survival among 

these groups compared to White adults. Lack of screening in the Black population 

has been shown to contribute partially to the disparity seen between Black and White 

adults.31 Furthermore, Black and Hispanic adults have been found to have lower 

rates of screening than other races/ethnicities, due to a combination of many 

different factors (e.g. cultural, SES, insurance coverage, immigration status, health 

literacy, etc.).32 In 2009, the Center for Disease Control attempted to remedy this by 

funding the Colorectal Cancer Control Program (CRCCP), which provides colon 

cancer screening and treatment for patients who typically would not be able to afford 

it, as well as community awareness and provider education.33 However, the CRCCP-

funded colon cancer screening and treatment is not available in all states and has 

only been implemented in one portion of the California health system.33 In 2009, the 

California Department of Public Health created the California Colon Cancer Control 

Program (C4P) in order to increase awareness of colon cancer screening. However, 

the C4P did not include funding for patients who would not qualify for Medicaid 
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coverage, but for whom private health insurance is too costly.34 Further analysis of 

how California compares to other states that did expand funding for screening and 

treatment through the CRCCP could be useful for determining future policy directions 

for the California Department of Public Health, and whether increases in funding for 

colon cancer screening and treatment would be helpful in improving survival.  

 In the SES-specific analyses higher socioeconomic quintiles demonstrated 

improved survival. However, when examining survival by SES, race/ethnicity, and 

stage, improved survival with improved SES was only noted among White adults for 

local and regional disease and Hispanic adults for regional disease. This seems to 

indicate that White adults are the most affected by changes in county-level SES. 

Although Hispanic adults do see a positive trend with increased survival among 

those from higher quintiles and regionally diagnosed disease, a similar trend is not 

observed elsewhere. This finding among Hispanic adults could be similar to what 

was previously discussed regarding the sensitivity of regional disease to changes in 

access to care and follow-up – mediated in this analysis by improvements in county-

level SES. However, what is striking is that this improvement is not appreciable in 

Black adults. One potential explanation is that Black adults are treated differently 

than White adults by healthcare workers and might receive different levels of care, 

regardless of SES.35-37  

 Assuming access to care is the reason for gaps in survival, improving SES 

should have correlated with improved access to care, and subsequently improved 

survival regardless of race/ethnicity. This was appreciated in a few of the analyses, 

but not all. One reason could be that the variable chosen for SES was not sensitive 

enough to capture the changes in access to care that are typically seen with 

increasing wealth. To further investigate this, analyses were also conducted with 
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counties ranked by quintiles using percent uninsured in each county; again, no 

appreciable trend was found for Black adults (Supplemental Figure 1). The lack of 

trend in both of these analyses among the Black population indicate that the reason 

for the observed differences in survival between Black and White adults might not be 

due to differences in access to care, but instead are more suggestive of unequal 

treatment and implicit bias as the reason for the survival gap.35-37 This phenomenon 

has also been well documented in the literature and has been shown to be pervasive 

throughout the American healthcare system, even outside of cancer care.38,39 Based 

on the results of this study, both the unequal treatment of different races/ethnicities 

and lack of access to care could be reasons why Black and Hispanic adults have 

worse survival than White adults. Given the improvement in survival among Hispanic 

adults as SES increased for regional disease, Hispanic adults may be less affected 

by factors such as implicit bias and unequal care than Black adults, and because of 

that, see the improvements in survival expected if access to care was the reason for 

the gap. However, since there is no trend in the other Hispanic-specific and Black-

specific analyses stratified by SES, it is likely that another factor is at play, notably 

bias within the healthcare system. 

 Combatting this bias within the health system is one of the important steps 

towards equalizing health outcomes between different races and ethnicities. Much of 

the research in this field has been geared towards identifying which specific factors 

contribute to the underlying bias in the health system between different races and 

ethnicities. Communication, medical mistrust, delays in treatment initiation and 

follow-up, racial microaggressions, and lack of shared decision making between 

provider and patient seemed to be factors that mediate the differences in experience 

in the health system between different races.40-42 Mitigating these factors through 
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targeted interventions would be the next step. In a habit-breaking intervention 

described by Devine et al., those who received the intervention had increased 

awareness about discrimination and their own biases, subsequently they were less 

prone to implicit bias than the control group.43 Additionally, research is currently 

being done on health promotion campaigns in social media to reduce the stigma 

associated with HIV testing and viral suppression in young black and LatinX men 

who have sex with men and transgender women who have sex with men in order to 

improve HIV outcomes mediated by improving communication and shared decision 

making.44 These interventions are promising ways to help start reducing the 

systemic problems associated with implicit bias within the health care system, and 

work such as this is imperative to continue. 

 Some limitations of this study stem from the level of data analyzed. Both SES 

and insurance coverage were measured at the population level, so identifying the 

unique SES and insurance status of each individual within the county was not 

possible. Although this is a weakness of population-level data, the other variables we 

examined (i.e. race/ethnicity, sex, and stage) used individual case data from the 

population registry, providing a comprehensive description of the disparities present 

between different groups in our sample. 

4.2 CONCLUSION: 

 Overall, this study uncovers important trends in gaps in colon cancer survival 

due to sex, stage, race/ethnicity, and SES in California from 2004-2011. It also 

provides age-standardized estimates that can be used to compare different states. 

Future studies should examine populations in other states with smaller gaps in 

survival, to understand the impact of these variables on survival. Policy 

development, funding allocation, and programmatic development and 
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implementation should also be examined, with the aim of uncovering and sharing 

best practices. Working towards these goals can help to reduce disparities in colon 

cancer survival for all groups across the United States.
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