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Abstract

Purpose—We explored a potential racial disparity in clinical delay among non-Hispanic (nH) 

Black and White colon cancer patients and examined factors that might account for the observed 

disparity.

Methods—Patients aged 30–79 with a newly diagnosed colon cancer from 2010–2014 (N=386) 

were recruited from a diverse sample of nine public, private and academic hospitals in and around 

Chicago. Prolonged clinical delay was defined as ≥60 or ≥90 days between medical presentation 

(symptoms or a screen-detected lesion) and treatment initiation (surgery or chemotherapy). 

Multivariable logistic regression with model-based standardization was used to estimate the 

disparity as a difference in prevalence of prolonged delay by race.

Results—Prevalence of delay in excess of 60 days was 12 percentage points (95% CI: 2%, 22%) 

higher among nH Blacks versus Whites after adjusting for age, facility and county of residence. 

Travel burden (time and distance traveled from residence to facility) explained roughly one-third 

of the disparity (33%, p=0.05),individual and area-level socioeconomic status measures explained 

roughly one-half (51%, p=0.21), and socioeconomic measures together with travel burden 

explained roughly four-fifths (79%, p= 0.08)
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Conclusions—Low socioeconomic status and increased travel burden are barriers to care 

disproportionately experienced by nH Black colon cancer patients.

Keywords

Healthcare disparities; minority health; colonic neoplasms

Introduction

Colon cancer is the third most common cancer and the second leading cause of cancer-

related deaths in the United States (1) and compared with nH Whites, non-Hispanic (nH) 

Blacks are more heavily burdened by this disease(2). Potential reasons include poorer access 

to quality health insurance (3, 4), lower healthcare utilization and adherence to screening (5, 

6), more financial barriers, and poorer social support (7).The goal of the following analysis 

was to explore a potential racial disparity in timing of clinical delay among a sample of nH 

Black and White colon cancer patients from the Colon Cancer Patterns of Care in Chicago 

(CCPCC) Study, and to examine the extent to which specific patient characteristics might 

help to explain the observed disparity in clinical delay. CCPCC is a multi-site study aimed at 

comprehensively examining racial and socioeconomic disparities in colon cancer screening, 

timing of care, stage at diagnosis, and treatment within the Chicago area. The goals of the 

study are to identify factors that if intervened upon could improve care for colon cancer 

patients, and reduce disparities.

Materials and Methods

Sample and Procedure

Patients from the CCPCC study were newly diagnosed with a first primary invasive colon 

cancer, and recruited from nine medical facilities in and around Chicago. Facilities included 

the largest and only public hospital in Chicago, four academic hospitals and four large 

private non-academic hospitals. As such, hospitals were selected to provide a wide variation 

in patient and facility characteristics, reflective of the diverse range of hospitals in Chicago 

and most major metropolitan centers. IRB approvals were obtained at all institutions. 

Eligible patients were self-identified as nH White or Black, were aged 30 to 79 at diagnosis, 

were diagnosed between January 1, 2010 and December 31, 2013, and resided in Cook, 

DuPage, Lake or Will counties in Illinois, or Lake County in Indiana. Potentially eligible 

patients were identified by staff at participating institutions and recruitment letters and study 

brochures were mailed to patients at least 45 days after each patient’s surgery (or diagnostic 

colonoscopy if no surgery was needed). Colon cancer diagnosis was confirmed through 

review of colonoscopy and pathology reports, and rectal cancer cases were excluded. 

Patients who agreed to participate consented to complete a 90-minute interview and to allow 

access to their medical records. Patient interviews focused on a variety of factors related to 

aspects of patient diagnostic pathways and treatment, patient beliefs and perceptions, 

healthcare access and utilization, and social and demographic characteristics. Patients 

received $100 for their participation. The study response rate was 54% (N=407) of which 

386 had data needed to calculate length of clinical delay and were included in the analyses.
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Measures

Clinical delay was defined as the length of time in days between patient self-reported date of 

initial medical presentation with symptoms or a screen-detected lesion, and patient self-

reported date of initial treatment receipt (either surgery or intravenous/oral chemotherapy). 

Since medical presentation and treatment occurred across a diverse range of facilities and 

medical offices, where access to medical records could not be obtained, an audit of self-

reported dates could not be performed. Two dichotomous outcome variables were created to 

represent prolonged clinical delays of ≥60 days versus <60 days, and ≥90 days versus <90 

days. Because no current guidelines exist with regard to maximum recommended wait times 

to colon cancer diagnosis or treatment following medical presentation, clinical delays of at 

least ≥60 days were considered “prolonged” as less than half of the study sample fell within 

this category.

Demographic and socioeconomic variables obtained from self-reported patient interview 

data included race/ethnicity, age at diagnosis, marital status, gender, employment status, 

education level, and annual household income (categories for all covariates are shown in 

Table I). Census tract-level measures of socioeconomic status included concentrated 

disadvantage and affluence and were based on American Community Survey 2009–2013 

five-year estimates. The concentrated disadvantage variable incorporated data on 

percentages of families with incomes below the poverty line, families receiving public 

assistance, unemployed persons, and female-headed households with children. Concentrated 

affluence was based on percentages of families with annual incomes ≥$75,000, adults with 

at least a college education, and civilian labor force members in professional or managerial 

occupations. Percentages for each individual indicator were standardized (z-score 

transformed), and resulting values averaged to create each measure (8).

Type of health insurance at diagnosis, access to a regular healthcare provider, history of any 

prior colon cancer screening, and number of physical exams received within the past five 

years were included as measures of healthcare access and utilization and were based on 

patient interview data. Additionally, a healthcare access scale (Cronbach’s α=0.88) was 

created using four-point Likert scale responses to ten interview questions inquiring about 

patients’ abilities to get needed care, to access specialists, to pay for care, and to physically 

access healthcare facilities (9, 10, 11). Patient responses to six interview questions 

measuring their likelihood of seeking care under different scenarios were similarly used to 

create a healthcare utilization scale variable (Cronbach’s α=0.82) (9, 10). A social support 

variable representing how well patient support needs were met was generated by summing 

patient responses to five four-point Likert scale questions measuring the amount of 

emotional, spiritual, informational, financial, and everyday support patients reported needing 

after diagnosis, and subtracting this value from a sum representing how much emotional, 

spiritual, informational, financial and everyday support patients reported receiving after 

diagnosis (12).

Distance and time traveled from patient residence to recruitment facility were included as 

measures of travel burden. Total number of medical visits attended between medical 

presentation and treatment initiation was determined using patient interview data, along with 

body mass index and mode of cancer detection. Mode of detection was defined as 
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symptomatic presentation, screen-detection with patient reported symptoms during the 6 

months prior to detection, or screen-detection with no prior symptoms experienced. Number 

of existing comorbidities was assessed during interviews using the Self-Administered 

Comorbidity Questionnaire (13). Stage at diagnosis, based on AJCC staging, was extracted 

from patient medical records, and late stage disease was defined as AJCC stages 3 or 4. 

Other covariates included patient recruitment facility and county of residence.

Statistical Analyses

Distributions of nH Black and White patients across categories of the variables described 

above, and prevalence of prolonged clinical delay across covariate categories were compared 

using χ2 tests of association. A type 1 analysis was conducted starting with a baseline 

logistic regression model predicting prolonged clinical delay, and controlling for age at 

diagnosis, recruitment facility, and county of residence. Variable domains representing race/

ethnicity, mode of cancer detection, socioeconomic factors (household income, education, 

employment status, concentrated disadvantage and affluence), access and utilization of care 

(health insurance status, history of prior colon cancer screening, history of prior physical 

exams, level of healthcare utilization, and level of healthcare access), support factors 

(marital status and level of support needs met), number of medical visits between 

presentation and treatment, and travel burden (time and distance traveled between home and 

recruitment facility) were added to the baseline model individually. Likelihood ratio tests 

were used to assess whether each domain improved model fit. A type 3 analysis was also 

conducted starting with a baseline model containing all variable domains and control 

variables described above. Models lacking one of each domain were compared to the 

baseline model using likelihood ratio tests.

The prevalence difference (PD) for the racial disparity in prolonged clinical delay, adjusted 

for age at diagnosis, recruitment facility, and county of residence, was estimated using 

logistic regression and marginal standardization with bias-corrected bootstrapped 95% 

confidence intervals. The PD from this model represented the underlying disparity after 

accounting for confounding and selection factors. Prevalence differences were then 

estimated for models additionally adjusted for each domain representing potential mediators 

through which the disparity might be transmitted. Lastly, further assessment for mediation 

was carried out using the method of Karlson, Holm and Breen (14) to generate rescaled 

disparity coefficients from full and reduced logistic regression models, which were then used 

to estimate the proportion of the disparity mediated by each domain. Non-response weights 

were created using post-stratification iterative proportional fitting (15, 16). The weights were 

created to match the full distribution of eligible patients identified across participating 

facilities by age, race, gender, and facility, and were used in bivariate and mediation analyses 

to attempt to account for potential selection biases related to these variables.

Results

Compared to nH Whites, nH Blacks were more likely to have resided in Cook County at the 

time of diagnosis, to have been recruited from a public medical facility, to be of lower 

socioeconomic status (SES), and to report less healthcare access and utilization (Table I). 
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They were also more likely to be single, to have comorbidities, and to have presented 

medically to an emergency room. Additionally, nH Blacks were more likely to have unmet 

support needs, such that the amount of reported support needed exceeded the amount of 

support received. Non-Hispanic Whites were more likely to travel the farthest distance (≥15 

miles) or time (≥20 minutes) to reach their medical facility. Age at diagnosis, gender, history 

of prior colon cancer screening, history of physical exams, and mode of detection did not 

differ significantly between races.

The overall prevalence of prolonged clinical delay was 35% and 24% for delays of ≥60 days 

and ≥90 days, respectively (Table II). Compared to patients with screen-detection, 

symptomatic mode of detection was marginally associated with greater delay in excess of 60 

days (38% vs. 27%, p=0.11) but not associated with delay in excess of 90 days (25% vs. 

20%, p>0.20).NH Black race, greater concentrated disadvantage, lower concentrated 

affluence, greater number of medical visits between presentation and treatment, and greater 

time and distance traveled to the diagnosing facility were associated with prolonged clinical 

delays.

In logistic regression models controlling for age at diagnosis, recruitment facility, and 

county of residence, the addition of the race, socioeconomic factors, number of medical 

visits, and travel burden domains improved the fit of both models predicting prolonged 

clinical delay (Table III). In type 3 analyses, race and socioeconomic domains were no 

longer significant predictors of prolonged clinical delay after controlling for other domain 

variables, while number of medical visits and travel burden remained significant.

In baseline models adjusted for age, recruitment facility, and county of residence, nH Blacks 

had a 12 percentage point greater prevalence of prolonged clinical delay of ≥60 days, and a 

14 percentage point greater prevalence of prolonged clinical delay of ≥90 days as compared 

to nH Whites (Table IV). Adjusting for socioeconomic factors accounted for roughly one 

half and one third of the disparity in the models predicting prolonged clinical delays of ≥60 

days and ≥90 days, respectively. After additionally adjusting for travel burden, roughly four 

fifths of the disparity was accounted for in the model predicting prolonged clinical delay of 

≥60 days.

Discussion

In this multi-institutional study of colon cancer patients diagnosed at nine different medical 

facilities in counties near and including Chicago between 2010 and 2014, a racial disparity 

was identified where compared to nH Whites, nH Blacks had a 12 and 14 percentage point 

greater prevalence of prolonged clinical delay of ≥60 days and ≥90 days, respectively. Travel 

burden appears to play an important role in mediating this disparity. It is interesting to note 

that nH White patients were more likely to travel the farthest distance (≥15 miles) and time 

(≥20 minutes) to reach their facilities as compared to nH Black patients. Additionally, 

patients within the farthest distance and longest time traveled categories also had the lowest 

prevalence of prolonged clinical delays.
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Massarweh et al. observed that greater distance traveled to treatment facility was associated 

with shorter times to treatment receipt in a study including 296,474 colon cancer patients 

from the National Cancer Database. The authors suggested that patients traveling the farthest 

may be more likely to experience shorter treatment delays due to an increased risk of 

presenting with more advanced stage disease (17). In our study sample, however, late stage 

colon cancer diagnosis status did not differ significantly between patients with or without 

prolonged clinical delays, which may be reflective of the population density and multiple 

healthcare facilities in metropolitan Chicago as compared to the majority of the country. 

Another possible explanation for shorter delays experienced by patients traveling the farthest 

is that they may be more likely to receive multiple diagnostic tests or more attention with 

planning for next steps in a single medical visit as compared to patients living closer to their 

facilities.

For patients traveling <15 miles, travel burden was associated with delay, and nH Blacks 

tended to travel farther compared to nH Whites, consistent with previous research (18). Prior 

research has also found that nH Black patients are more likely than nH Whites to delay 

receipt of needed care due to travel burden issues (19), including lack of transportation (20). 

Patients with the ability to electively travel far for cancer-related care tend to have better 

outcomes as compared to more localized patients treated at the same facility (21).

Socioeconomic factors appear to play an even larger role than travel burden in mediating the 

racial disparity in clinical delay (although these factors likely act in part by influencing 

aspects of patient travel). While studies in the United States are lacking, Lejeune et al. 

conducted a large retrospective study in the United Kingdom and found that colorectal 

cancer patients who were more socioeconomically deprived were more likely to experience 

long treatment delays. The authors also found that the impact of treatment delay on survival 

was greatest for low SES patients (22).

While prior research has demonstrated that delays to adjuvant chemotherapy following 

surgical resection is associated with worse survival among colon cancer patients (23), most 

studies examining the impacts of delays on colon cancer diagnosis and/or initial treatment 

have concluded that these delays do not negatively impact patient survival. Additionally, it 

has been suggested that such delays may actually be associated with reductions in disease-

specific mortality (24–27). These observations have reportedly persisted even after 

accounting for patient triaging factors such as tumor stage (24, 25), tumor grade (25), 

urgency of treatment (26), and emergent case status (27). One rationalization has been that 

greater delays can be indicative of higher quality of care (e.g., more thorough diagnostic 

testing, and more time and resources devoted to planning for appropriate treatment 

strategies) (24, 28). While this may be the case for some patients, it is conceptually less 

likely that delays to treatment among socioeconomically deprived patients are the result of 

higher quality of care. The idea that causes of prolonged colon cancer clinical delay may 

vary across levels of SES is one potential explanation for the SES-mortality gradient 

reported by Lejeune et al (22). As such, the racial disparity identified in this study should not 

be dismissed as harmless based on prior research showing a lack of association between 

colon cancer diagnostic and/or treatment delays and reduced survival, as more studies 

examining these associations across levels of SES are needed.
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Aside from potential impacts of prolonged clinical delay on patient survival, delays can lead 

to reduced patient satisfaction (29), and could be associated with increased stress and 

medical mistrust. It is well-established that nH Blacks have a greater overall distrust of the 

healthcare system compared to nH Whites (30–32), and that fear and mistrust of the medical 

community reduces the likelihood of nH Black patients seeking needed care (31). Hence, 

efforts to address the racial colon cancer clinical delay disparity could possibly assist with 

increasing medical trust and healthcare utilization among nH Black patients.

It is important to note that clinical delay represents both patient and healthcare system 

influences on delay. For example, delay could be the result of missed appointments due to 

patient difficulty getting transportation, time off from work or other reasons. Patient reasons 

for delay could be mitigated by system or facility factors such as providing navigation 

services to help patients negotiate the complexities of the healthcare system. Therefore, 

clinical delay represents a complex intermingling of patient and system influences.

The main limitations of this study are as follows. The study sample was not population-

based, increasing the likelihood of selection bias, and reducing generalizability of findings. 

Recruitment facilities were chosen, however, to represent a range of public and private, 

academic and non-academic settings and diverse patient populations. Additionally, selection 

factors including county of residence and recruitment facility were controlled for in all 

multivariable models. Next, the patient response rate was 54%, leaving open the possibility 

that patients who chose to participate may have differed from patients who did not in terms 

of important characteristics. To reduce the impact of differential participation by age, race, 

gender and facility, non-response weights were developed and included in analyses. Stage at 

diagnosis was not adjusted for in all multivariable models. Since nH Black colon cancer 

patients are more likely to be diagnosed at later stages as compared to nH White patients, 

lack of adjustment for triaging of more advanced stage at presentation would tend to lead to 

an underestimation in our estimates of the racial disparity in clinical delay. Next, time and 

distance traveled variables were calculated under the assumption that patients would travel 

the shortest possible route to reach their recruitment facilities. This assumption may not 

accurately reflect travel distance or time for patients relying on public transportation, and 

does not account for other facilities that patients may have sought care at. Misclassification 

of patient address/zip code might have occurred if patients moved in order to obtain 

treatment, which would tend to attenuate the association between travel burden and delay. 

Next, the self-reported nature of dates used to calculate length of clinical delay may have 

impacted the accuracy of this measure. There is also potential for recall bias in patient 

interview data, however number of days between initial surgery (or diagnostic colonoscopy 

if no surgery was performed), and date of initial recruitment phone call, two weeks 

following letter mail out, was not associated with clinical delay of ≥60 days (p=0.47) or ≥90 

days (p=0.30), and did not differ significantly by race (p=0.27). Lastly, healthcare access and 

utilization domain variables were based on patient self-reports, and this type of self-reported 

data can be subject to social-desirability bias. In addition, because we adjusted for 

diagnosing facility in our analysis, our ability to detect associations with access and 

utilization was limited due to the strong association between type of diagnosing facility and 

these variables. Despite this limitation, SES factors, which likely act upstream of access and 

Jones et al. Page 7

Ann Epidemiol. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



utilization factors, and travel burden, an important aspect of healthcare access, were 

predictive of the prolonged delay outcomes.

Conclusions

In summary, our findings support that nH Blacks may experience greater difficulty than nH 

Whites in receiving colon cancer treatment after initial presentation, and highlight that racial 

disparities related to colon cancer likely extend past the point of screening/medical 

presentation. The findings further suggest that interventions to help colon cancer patients 

overcome barriers related to low SES and travel burden could potentially reduce disparities 

in colon cancer clinical delay. While public health efforts such as the Affordable Care Act 

have aimed to expand health coverage among underrepresented minority groups, analyses 

such as these highlight that barriers to care outside of health coverage must also be identified 

and addressed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Appendix: Characteristics of facilities participating in the Colon Cancer 

Patterns of Care in Chicago (CCPCC) Study

Characteristics Facility 1 Facility 2 Facility 3 Facility 4 Facility 5 Facility 6 Facility 7 Facility 8 Facility 9

Non-academic Academic

Facility Type Public Private Private Private Private Public Private Private Private
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Characteristics Facility 1 Facility 2 Facility 3 Facility 4 Facility 5 Facility 6 Facility 7 Facility 8 Facility 9

Non-academic Academic

Number Enrolled in 
CCPCC Study

56 72 22 21 24 29 38 64 81

The remaining information is from the 2010 Annual Hospital Questionnaire, Illinois Department of Public Health, Health Systems 
Development http://www.idph.state.il.us/about/hfpb/pdf/2010%20Hospital%20Profiles%208–7-13.pdf

Number of Hospital Beds 
in 2010

464 690 408 193 583 491 568 894 739

Number of 2010 Patient 
Admissions

23,620 40,704 17,845 11,374 18,029 17,287 22,523 50,982 30,140

 White (%) 26.3 53.6 68.9 4.3 31.3 18.0 30.3 59.1 44.9

 Black (%) 53.2 33.4 22.5 82.7 63.2 51.9 46.9 23.1 36.5

 American Indian (%) 0.3 0.1 0.2 0.1 0 0.2 0.1 0.1 0.3

 Asian (%) 3.7 0.6 3.8 0.1 0.2 2.0 1.3 3.3 0.2

 Hawaiian/Pacific (%) 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0

 Unknown Race (%) 16.3 12.3 4.5 12.8 5.2 27.8 21.2 14.3 18.1

 Hispanic or Latino (%) 25.9 8.3 31.0 11.7 3.7 23.2 4.7 9.8 14.1

 Not Hispanic or Latino 
(%)

74.0 79.5 64.6 87.7 94.8 76.8 68.9 85.7 83.0

 Unknown Ethnicity (%) 0.1 12.3 4.5 0.6 1.5 0.0 26.3 4.4 2.9

Number of 2010 
Outpatient Visits

724,210 345,454 152,368 83,883 380,146 434,350 476,466 512,026 416,383

 Served by Medicare 
(%)

8.4 21.8 15.4 16.6 29.4 23.2 28.7 29.1 27.3

 Served by Medicaid 
(%)

16.9 23.6 22.4 29.7 16.5 32.9 17.8 9.6 17.9

 Served by other Public 
(%)

0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1

 Served by Private 
Insurance (%)

4.9 48.4 59.0 44.0 45.5 39.8 49.6 54.3 49.0

 Served by Private Pay 
(%)

16.7 5.7 1.5 8.1 5.0 1.8 0.0 2.5 2.7

 Served by Charity Care 
(%)

53.0 0.4 1.6 1.6 3.5 2.4 4.0 4.5 3.0

List of Abbreviations

nH non-Hispanic

CCPCC Colon Cancer Patterns of Care in Chicago

IRB institutional review board

PD prevalence difference

AJCC American Joint Committee on Cancer

SES socioeconomic status
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Table III

Comparison of nested multivariable models of prolonged clinical delay

Prolonged clinical delay (≥ 60 days) Prolonged clinical delay (≥ 90 days)

N pa pa

Type 1 analysisb

 Race 386 0.04 0.002

 Mode of Detection 386 0.11

 Socioeconomic Factorsd 368 0.10 0.06

 Healthcare Access & Utilizatione 385

 Supportf 386 0.18

 Number of Medical Visitsg 386 0.001 0.001

 Travel Burdenh 382 0.01 0.11

 Stage at Diagnosisi 376

Type 3 analysisc

 Remove Race 356

 Remove Mode of Detection 356 0.11

 Remove Socioeconomic Factorsd 356

 Remove Access & Utilizatione 356

 Remove Supportf 356 0.10 0.19

 Remove Number of Medical Visitsg 356 0.001 <0.001

 Remove Travel Burdenh 356 0.01 0.11

 Remove Stage at Diagnosisi 356

a
From a Chi-Squared likelihood ratio test comparing two nested models (p-values >0.20 are suppressed)

b
Logistic regression models adjusted for each given domain were compared to a reduced model lacking the respective domain using likelihood 

ratio tests. All models were additionally adjusted for continuous age, recruitment facility, and county of residence.

c
A logistic regression model adjusted for all domain variables was compared to reduced models lacking one of each domain using likelihood ratio 

tests. All models were additionally adjusted for continuous age, recruitment facility, and county of residence.

d
Individual level household income, education and employment status, and census tract-level concentrated affluence and disadvantage

e
Health insurance status at diagnosis, regular healthcare provider, history of prior colon cancer screening, history of prior physical exams, 

healthcare access, and healthcare utilization

f
Marital status and unmet support needs

g
Number of visits between medical presentation and treatment

h
Time and distance traveled from home to recruitment facility

i
Ordinal variable with stages defined as AJCC stages 1, 2, 3 or 4
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