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Abstract 

Colorectal cancer (CRC) is generally identified as one of the most preventable, treatable, 

and beatable forms of cancers; however, it also one of the most common causes of cancer mortality 

in the United States (US).1 Screening rates for CRC have consistently fallen below national targets 

even with multiple government and regulatory agencies involved with the implementation of CRC 

screening strategies. Previous research in the area of CRC screening disparities for people with 

disabilities have limited the study sample to two populations: people with and without disabilities. 

While previous research has found no disparities in CRC screening rates between people with any 

disability compared to the general population, emerging research has shown people with specific 

disabilities are less likely to be offered CRC screening, comply with screening recommendations, 

and maintain adherence to published guidelines. Limited research based one study conducted in 

the US, which was limited to selected population demographics and insurance statuses, has shown 

people with spinal cord injuries and/or disorders (SCID) are less likely than the general population 

to be up to date on CRC screening. Therefore, the purpose of this dissertation was to: (1) 

investigate if disparities existed in CRC screening rates, modality usage, and overall adherence 

between people with SCID and the general population, (2) examine self-reported barriers to CRC 

screening for people with SCID, and (3) evaluate what healthcare teams reported about their 

knowledge of CRC screening and whether their CRC screening and modality recommendations 

varied between people with and without SCID. 

Using a combination of clinical and billing data, in-depth interviews, and surveys, the three 

related studies analyzed the connection between SCID status and CRC screening adherence. These 

studies found that SCID status was significantly associated with lowered CRC screening 

adherence, an increased likelihood of receiving no screening recommendation from their primary 
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care provider (PCP), and a lack of PCP knowledge about what screening modality they would have 

recommended for individuals with SCID. Findings also show that of the individuals with SCID 

interviewed, most viewed CRC screening as synonymous with a colonoscopy, however they often 

reported that they did not want or could not undergo the preparation for the colonoscopy. However, 

PCPs most frequently recommended colonoscopy for all people, including individuals with SCID, 

while acknowledging that one of the larger barriers to CRC screening was the preparation. 

Collectively, these findings imply that policy and research efforts should focus on healthcare team 

education regarding barriers to CRC screening for people with SCID, implementing targeted 

intervention strategies, and recommending appropriate CRC screening for people with SCID 

unwilling or unable to complete single or multi-day preparation for colonoscopy. It is a misguided 

approach to presume every person needs to receive a colonoscopy when evidence is inconclusive, 

at best, on the merits of colonoscopy as a screening tool and this one-size fits all strategy does not 

account for individualized perceptions of and barriers to CRC screening for people with SCID.  
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1 Introduction to Dissertation 

People with disabilities experience serious disparities in health outcomes and access to 

healthcare compared to people without disabilities.2-21 People with disabilities are even less likely 

to receive recommended basic preventive services compared to people without disabilities.12,22-24 

Effective interventions to combat these disparities must address the underlying mechanisms 

through which disability affects health and access to healthcare services, and more research is 

needed to better understand the role of patient and provider factors in contributing to these 

disparities in the use of preventive services.  The methods of data collection frequently used in the 

literature tend to limit the population to two categories: non-disabled and disabled. By grouping 

all people with a disability into one category, distinct points of view from patients with various 

disabilities are not captured. This dissertation contributes to the research base by examining patient 

and provider factors that affect colorectal cancer (CRC) screening rates for people with spinal cord 

injury and/or disorders (SCID). 

CRC screening is important for people with and without disabilities but is particularly 

important for people with SCID. Due to other gastrointestinal complications that may mask early 

warning symptoms, people with SCID are 60% more likely to have advanced stage (stage III or 

IV) CRC at the time of diagnosis compared to people without SCID.25 Despite the importance of 

CRC screening for people with SCID, the screening itself can include additional complications for 

this population due to concerns with their bowel management protocols and the bowel preparation 

regimens necessary for CRC screening. Additionally, there is an increased potential for false-

positives with stool-based CRC screening modalities in this population.26-29 Stool-based tests use 

the detection of blood in stool to determine the need for further diagnostic testing.30 However, 
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finding blood in stool samples is common among persons with SCID because digital stimulation 

of the rectum may be part of their bowel management protocol, which can lead to rectal tears.24,31   

Deroche et al. (2017) and Lofters et al. (2018) reported that CRC screening adherence rates 

for people with SCID are significantly lower than for people without SCID.22,23 Explanations for 

CRC screening non-adherence may include socioeconomic and ethnic factors, healthcare system 

barriers, excessive wait times for primary care and gastroenterology for endoscopies, preparation 

for endoscopies, and psychological factors; however, people with SCID may be differentially 

impacted by barriers or have unique influencers that impact CRC screening non-adherence rates.32-

38 Prior research lacks detailed knowledge about what people with SCID value or need regarding 

CRC screening and how provider perceptions, attitudes, biases, knowledge, and practices influence 

screening recommendations; therefore, interventions aimed at CRC prevention and screening 

uptake may not have the intended impact on this specific subpopulation without acknowledging 

these values and needs.  

In Paper 1, I used medical records and billing data to investigate disparities in CRC 

adherence and screening modalities between people with and without SCID. This analysis is 

innovative in several respects. First, my study population represented all patients treated in a major 

Midwestern tertiary care health system and included institutionalized patients who were 

underrepresented in the existing literature due to living in group homes or long-term care facilities. 

Next, this study used expanded individual patient characteristics such as race, ethnicity, language, 

marital status, and religion, which went beyond the current characteristics used in the literature for 

patients with SCID. Thirdly, this study controlled for two distinct departments, Family and Internal 

Medicine, to determine if disparities existed in CRC screening. Finally, this study used all 

insurance types including Medicare, Medicaid, commercial, veteran and military, self-pay, charity, 
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and other forms of government payment/insurance. Other studies about patients with SCID and 

CRC screening used only Medicare, Medicaid, and Canadian universal coverage for insurance 

status. 

In Paper 2, I used in-depth interviews of people with SCID to examine perceived barriers 

to CRC screening. Most studies in this area relied on surveys and claims data which were unable 

to capture important aspects of an individual’s experiences and how they make sense of their health 

care decisions. Through one-on-one interviews, I elicited patient responses about their experiences 

with their provider, healthcare team, and CRC screening. Interviews also investigated patient CRC 

screening literacy.  

Finally, Paper 3 employed a survey-based study of medical staff and support staff’s CRC 

screening practices, attitudes, and knowledge, including questions about an understudied 

population: people with SCID. I examined if healthcare providers and their teams reported 

discussing CRC screening with their patients. In addition, I investigated whether various forms of 

SCID impacted the provider’s recommendation on CRC screening and CRC screening modality. 

The data collected allowed me to report on the healthcare teams’ and providers’ knowledge of 

published CRC screening guidelines. Finally, the surveys allowed for an investigation into whether 

providers and their healthcare teams reported patient preference, guidelines, or terminal prognoses 

influenced their CRC screening recommendation. 

1.1 Research Questions 

1.1.1 Paper One 

1.1.1.1 Research Questions 

1) Do disparities in overall CRC screening rates exist between persons with SCID and 

persons without SCID in the University of Kansas Health System? 
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2) Do disparities in overall CRC screening modalities exist between persons with SCID 

and persons without SCID in the University of Kansas Health System? 

3) Which individual patient characteristics and other factors predict CRC screening rates? 

1.1.1.2 Data 

Clinical and claims data collected from the University of Kansas Health System’s 

Healthcare Enterprise Repository for Ontological Narration (HERON). 

1.1.2 Paper Two 

1.1.2.1 Research Questions 

1) What barriers do patients report experiencing related to CRC screening adherence? 

2) Are there differences in the experiences of these reported barriers among people with 

SCID who have been screened and not screened for CRC? 

1.1.2.2 Methodology 

Semi-structured interviews, using purposive sampling on three key variables: CRC 

screening (yes/no), sex, and insurance status (Medicare, Medicaid, and commercial). 

1.1.3 Paper Three  

1.1.3.1 Research Questions 

1) What do medical staff and medical support staff report about their CRC screening 

knowledge, recommendations, and practice? 

2) What provider factors are associated with different knowledge levels, practices, and 

recommendations for CRC screening for patients with SCID? 

1.1.3.2 Data 

Responses to REDCap surveys of medical staff and medical support staff in primary care 

offices (19 and 17-item surveys, respectively). 
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Conclusions drawn from answering these questions may help develop specific interventions, 

improve quality of care, and potentially decrease disparities in healthcare accessibility for patients 

with SCID. 

1.2 Conceptual Framework 

 Conceptually, CRC screening adherence is the product of a multifaceted process directly 

influenced by patient, healthcare team, and system factors. There are indirect influencers which 

are outside the scope of this dissertation such as overall population health, community resources, 

health services policy, and contextual factors. While these factors certainly play a role in CRC 

screening rates, I choose not to focus on them due to data limitations and/or the inability to measure 

their effects. The omission of these factors from the conceptual model will also impact the 

empirical modeling during analyses, which is further discussed in the limitation section below. 

My conceptual model was developed specifically for CRC screening adherence based on 

the Social Determinants of Health (SDOH) Framework with supplementation from the Health 

Belief Model.39,40 The SDOH framework uses structural and intermediary determinants to examine 

overall impact on equity in health and well-being.40 In my conceptual model, I have adapted the 

SDOH framework to examine how structural determinants (such as culture, social support, gender, 

race, ethnicity, and public policies) and intermediary determinants (such as built environment, 

health behaviors, health literacy, and health system) impact overall CRC screening adherence. I 

used the Health Belief Model to supplement in an area where I believe the SDOH framework is 

not as strong, an individual’s perceptions.39 While the SDOH framework examines individual 

biological factors and culture, it does not completely address how an individual perceives the threat 

of disease or their susceptibility to the disease. The SDOH framework also does not completely 

address the individual’s perceived benefits versus barriers to a desired outcome, such as CRC 
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screening uptake. These perceptions help answer, not just the ‘how,’ but the ‘why’ from an 

individual standpoint. Figure 1 outlines the elements of the integrated theories, models, and 

frameworks used for the conceptual mapping of CRC screening adherence that guided the 

research, data collection, and analyses of this dissertation. Patient factors and healthcare team 

factors are positioned in a non-linear manner to emphasize the direct impact these factors have on 

CRC screening adherence. System factors are set in the background to emphasize how they 

influence both patient and healthcare team factors equally. While the patient and healthcare team 

factors are not in a linear relationship, they do influence one another in combination with the 

system factors to impact overall CRC screening adherence. I am unable to directly measure the 

magnitude of the relationship or influence; however, an example  would be how SCID might 

change patient preferences and perceptions based on provider counseling practices which are based 

Figure 1. Conceptual Map of the Factors that Influence Colorectal Cancer Screening Adherence. 



 
 

7 
 

on their perceptions of screening guidelines and what constitutes appropriate screening for a 

patient with SCID.  

The literature describes SDOH, culture, knowledge, and barriers that influence a patient’s 

decision regarding whether they will be screened for CRC.22,32,34,37,41-59 Health status, including 

disabilities and comorbidities, is also well documented in research as a factor in accessing 

preventive screenings.12,22-24,60,61 Other patient factors such as race, ethnicity, language spoken, 

marital status, religion, education, income, employment, and culture also influence the uptake of 

CRC screening.22,29,30,32,37,43,46,47,49,54,55,57,59,62-66 Health insurance type has been demonstrated to 

influence CRC screening rates and modalities, access to care, provider attitudes, and 

discrimination.58,67-70 Communication between healthcare team members and patients are crucial 

to CRC screening uptake. Communication practices are based on prior experiences of the 

healthcare team who are treating a patient with SCID and how a patient with SCID perceives past 

treatment from the healthcare team.71-75 Team and patient reminder systems have been shown to 

increase CRC screening adherence while wait times and barriers created by non-ADA-compliant 

buildings and equipment have been shown to decrease CRC screening adherence.76-81  

 

 

 

 

 

 

 



 
 

8 
 

2 Colorectal Cancer Screening Adherence for People with Spinal Cord Injuries and/or 

Disorders within the University of Kansas Health System 2011-2017 

2.1 Abstract 

2.1.1 Background 

Colorectal cancer (CRC) remains the second leading cause of cancer-related mortality for 

both genders in the United States; however, screening remains substantially lower than the Healthy 

People 2020 target of 70.5%. This study examines whether adults, aged 50-75 years, with spinal 

cord injuries and/or disorders (SCID) are screened and adherent to screening recommendations at 

the same rate as adults without SCID.  

2.1.2 Methods 

The University of Kansas Health System clinical and billing diagnosis data (2001-2017) 

were analyzed (2011-2017) to calculate adjusted odds ratios for CRC screening, adherence, and 

risk among patients with SCID compared to patients without SCID. 

2.1.3 Results 

Patients with SCID had a significantly lower likelihood of being screened (AOR = 0.24, 

95% CI = 0.20, 0.28) and adherent (AOR = 0.25, 95% CI = 0.20, 0.30) and more likely to be at 

risk for non-adherence over time compared to patients without SCID. Patients with amyotrophic 

lateral sclerosis (ALS) were also less likely to be screened (AOR = 0.08, 95% CI = 0.03, 0.21) and 

adherent (AOR = 0.12, 95% CI = 0.05, 0.31) to guidelines and more likely to be at risk for non-

adherence over time compared to patients without SCID. The methods used for this study allowed 

for a thorough investigation of CRC adherence by evaluating monthly adherence rates and re-

screening versus single point in time data.  
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2.1.4 Conclusion 

In this study, patients with SCID and ALS were less likely to be screened and adherent to 

screening guidelines compared to patients without SCID, even when controlling for annual office 

visits. Further investigation is needed to determine why these disparities exist from the patient and 

healthcare team perspectives. Development of a targeted intervention to improve CRC screening 

adherence for patients with ALS and SCID appears to be warranted. Finally, future research is 

needed to determine if incomplete colonoscopies and/or sigmoidoscopies are more likely for 

patients with SCID. 

2.2 Background 

2.2.1 Colorectal Cancer Screening 

Colorectal cancer (CRC) is the third most common cancer and second leading cause of 

cancer-related mortality in both genders within the United States (US); however, 60% of these 

deaths could be prevented through early detection and subsequent polypectomy.22,29,30,32,34,37,43,47-

51,55,57,59,60,63-66,82,83 The US Preventive Services Task Force (USPSTF) recommends regular CRC 

screening for asymptomatic adults beginning at age 50 years and continuing through age 75 

years.60 The USPSTF recommended guidelines of CRC screening modalities are shown in Table 

1.60 Adherence to the USPSTF CRC screening guidelines, at 62.4%, continues to fall below the 

Healthy People 2020 target of 70.5% and behind other preventative cancer screenings for the 

general population, such as cervical (83%) and breast (71.5%).23,24 Potential reasons for this CRC 

screening non-adherence are extensive and include, but are not limited to, socioeconomic and 

ethnic factors, healthcare system barriers, excessive wait times for primary care and 

gastroenterology for endoscopies, preparation for endoscopies, and psychological factors.32-38   
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2.2.2 Colorectal Cancer Screening and People with SCID 

Persons with SCID may be at considerable risk for CRC due to more prevalent behavioral 

and lifestyle risk factors, including obesity and physical inactivity.24,84-88 Use of stimulant laxatives 

for bowel management and potential sensory deficits may also lead to a heightened risk of CRC 

for persons with SCID.24,89 Research shows colorectal disorders, such as Irritable Bowel 

Syndrome, develop due to failure in the nerves controlling the gastrointestinal regulatory systems 

Table 1. Characteristics of Colorectal Cancer Screening Strategies (Recreated from Screening for Colorectal Cancer 
US Preventive Services Task Force Recommendation Statement). 
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post trauma to the spine, spinal cord, and/or nerves or other neurological conditions placing 

persons with SCID at an increased risk of CRC.48,90-97 Over 90% of CRC cases happen after the 

age of 50 years and the incidence rate increases by 50 times in persons aged 60 to 79 years 

compared to persons younger than 40 years.62,82 As skill, knowledge, technology, and medical 

treatments become more sophisticated, persons with SCID can be expected to live longer and there 

will be a need to increase CRC screening adherence in this at-risk population.24,98-100 

Screening for CRC in persons with SCID may be complicated by concerns related to the 

CRC screening modalities and/or bowel preparation regimens. Stool based tests (see Table 1) use 

the detection of blood in stool to decide if further diagnostic testing may be indicated. However, 

finding blood in stool samples is common among persons with SCID because digital stimulation 

of the rectum may be part of their bowel management protocol, which can lead to rectal tears and 

cause blood to be found in stool samples.24,26-31 Direct visualization tests (see Table 1) require 

extensive bowel preparation for accurate screening results. Persons with SCID may encounter skin 

management complications during bowel preparation.28 Additionally, persons with SCID may 

have neurogenic bowel syndromes which may lead to insufficient bowel preparation due to 

constipation, diarrhea, or evacuation difficulties.28,90,93,94,101 Incorporating CRC screening for 

persons with SCID involves numerous hardships and this may cause healthcare providers to 

hesitate in discussing and/or recommending CRC screening to their patients with SCID.  Factors 

that may influence these hardships include: (1) healthcare providers conducting their own cost-

benefit analysis about CRC screening and deciding not to share specific information about 

screening with their patients, (2) patients may conduct their own cost-benefit analyses about 
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screening and/or screening preparation, and (3) patients and healthcare providers may 

underestimate the increased risk of CRC due to the patient’s disability.32,47,50,54,61,102-105 

Race, ethnicity, age, gender, education, income, marital status, insurance coverage, 

immigration status, religion, and language spoken have all been shown to impact CRC 

screening.22,29,30,32,37,43,46,47,49,54,55,57,59,62-66,106,107 Other personal characteristics including social 

support, intention for screening, stress, activation, and perceived risks, benefits, and medical 

discrimination have also been shown to impact CRC screening.22,29,30,32,37,43,46,47,49,54,55,57,59,62-66 

Previous literature suggests being married, having insurance and usual source of care, having 

higher education and income, not perceiving medical discrimination but perceiving a risk of CRC, 

and receiving a physician recommendation are most commonly associated with increased CRC 

screening adherence.22,29,30,32,37,43,46,47,49,54,55,57,59,62-66 Prior research has shown varying results 

when measuring environmental resources accessible at the individual and community levels to 

evaluate CRC screening adherence.41,45,56,108 The inconsistency in findings may be due in part to 

prior research using environmental resource proxy measurements such as poverty, urban, and rural 

rates.42,44,52,53,58,109,110  

Specific to CRC screening adherence for people with SCID, Deroche et al. (2017) reports 

people with SCID were less likely to be up-to-date while controlling for sex, age, and limited 

insurance coverage (Medicaid only, Medicare Only, and Dual enrollment in Medicaid and 

Medicare).22 This paper builds upon Deroche et al.’s (2017) research examining CRC screening 

adherence rates by incorporating additional variables related to SDOH including marital status, 

additional insurance coverage options, race, religion, and language spoken. The aim of this paper 

is to investigate whether disparities in CRC screening adherence rates or screening modalities are 
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present between patients with and without SCID while controlling for additional SDOH and 

expanding the definition of SCID to include patients with ALS and spina bifida. 

2.3 Method 

2.3.1 Study Sample 

Data for this analysis were clinical system and billing diagnosis data from the University 

of Kansas Health System (KUHS) derived from requests submitted using the Healthcare Enterprise 

Repository for Ontological Narration (HERON).111 Four separate requests were used to build the 

study sample: (1) patients without SCID and no record of CRC screening within KUHS 

(n=14,884), (2) patients without SCID with a record of CRC screening within KUHS (n=10495), 

(3) patients with SCID and no record of CRC screening within KUHS (n=959), and (4) patients 

with SCID with a record of CRC screening within KUHS (n=691). Inclusion and exclusion criteria 

(see Table 2) were used to limit the amount of data requested due to size constraints within the 

KUHS information technology system.  

Table 2. Summary of Inclusion and Exclusion Criteria for HERON Data Requests. 

  

SCID w/ 
CRC 

Screening 

SCID w/o 
CRC 

Screening 

Non-SCID w/ 
CRC 

Screening 

Non-SCID 
w/o CRC 
Screening 

Age 50-75 at the time of 
visit Included Included Included Included 
SCID ICD-9 and/or ICD-10 Included Included Excluded Excluded 
Seen in Family Medicine or 
Internal Medicine Included Included Included Included 
History of CRC Excluded Excluded Excluded Excluded 
CRC Screening Included Excluded Included Excluded 
Deceased  Included Included Included Included 
Primary payer source Included Included Included Included 
Within the KUHS 
Catchment Included Included Included Included 

Minimum of 2 office visits 
within a 3-year period that 
are at least 30 days apart Included Included Included Included 
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 Data collected from 01 January 2001 through 31 December 2017 were included for analysis 

beginning in 01 January 2011. The need for data dating back to 01 January 2001 is to ensure 

adherence to separate modalities and their accompanying timelines as outlined in Table 1. The 

HERON data requests used inclusions for the age of a patient at the time of their visit (50-75 years) 

to align with USPTF guidelines in place during the study’s analysis.60 Another inclusion parameter 

was the use of data from patients seen within the Family and Internal Medicine Departments. This 

criterion was used to limit data from in-patient hospital stays, emergency room visits, and other 

out-patient visits not in a primary care setting. To establish KUHS as the primary care giver for 

the patients within the analysis cohort, patients were included if they lived within the KUHS 

catchment area (9 Missouri counties: Bates, Caldwell, Cass, Clay, Clinton, Jackson, Lafayette, 

Platte, Ray and 6 Kansas counties: Franklin, Johnson, Leavenworth, Linn, Miami, and Wyandotte) 

and had 2 office visits within a 3-year period that were at least 30 days apart. The final inclusion 

criterion was the annotation of a primary payer source (commercial insurance, Medicaid, 

Medicare, self-pay, and charity) within the diagnosis billing system. Having a primary payer 

source has been shown to influence the types of care provided or recommended within multiple 

healthcare settings.112-114 Patients who expired during the study timeline were included in the data 

through the year of their death. This decision was made to obtain the maximum amount of data 

possible for the study cohort. The one exclusion criterion which was applied to the entire cohort 

in data requests was a diagnosis of CRC. The intent of this paper is to examine the overall 

adherence rates to the CRC prevention guidelines outlined in Table 1, whether those rates differ 

between people with and without SCID, do screening modality rates differ between people with 

and without SCID, and what individual characteristics predict CRC screening adherence.  
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 Patients with and without SCID were identified in the HERON data request using ICD-9 

codes used by Deroche et. al (2017), adding the ICD-9 codes for ALS and spina bifida, and cross-

walking all ICD-9 codes into ICD-10 codes using https://www.icd10data.com/.115 Current 

Procedural Terminology (CPT), Healthcare Common Procedure Coding System (HCPCS), ICD-

9, and ICD-10 codes were used to distinguish between those patients with and without CRC 

screening. A complete list of the cross-walked diagnostic codes, descriptions, and total number of 

patients within each category is in Table 3 and cross-walked procedure codes are in Table 4. 

Patients with more than one diagnosis code were counted more than once if their codes fell into 

separate categories. For example, a patient with code G82 and Q05 would count towards both 

“Paraplegia and Quadriplegia” and “Spina bifida.” There were 203 patients with multiple 

categories of diagnostic coding. Sampling based on these SCID diagnostic codes produced a cohort 

with a wide spectrum of SCID severity, functional limitations, and length of time since diagnosis. 

As a result, the barriers to CRC screening also varied within the study sample. 

Table 3. Diagnostic Codes and Descriptions Used to Identify Patients with SCID. 

ICD-9-CM ICD-10-CM   Description of Codes (n) 
343.2, 344.0x, 344.1x, 

780.72 G80.0, G82, R53.2   Paraplegia and Quadriplegia 444 
767.4x, 806.xx, 907.2, 

952.xx 
P11.5, S14, S24, S32, 

S34   
Injury to spine, spinal cord, or 
nerves 1283 

741 Q05   Spina bifida 54 

335.2 G12.21   Amyotrophic lateral sclerosis 72 
 The study cohort consisted of two groups: patients with SCID and patients without SCID. 

The comparison consisted of individuals with the same characteristics, except for the existence of 

SCID, used during the data requests within HERON. Patients with disabilities other than SCID 

were not excluded from the comparison group. These patients remained part of the base cohort 
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population because the evaluation of screening adherence and modality used between patients with 

SCID and the general patient population was preferred. 

Table 4. Procedure Code with Descriptions Used to Identify CRC Screening Modality. 

Description ICD-9-CM ICD-10-CM HCPCS codes   CPT codes 

Colonoscopy 45.23-45.25 0DJD8ZZ G0105, G0121   

44388-44394, 44397, 
44355, 45378-45387, 

45391-45392 

Sigmoidoscopy     G0104   
45330-45335, 45337-

45342, 45345 

FOBT/FIT     
G0107, G0328 

G0394   82270, 82274 
FIT-DNA     S3890, G0464   81528 
CT Colonography         74261-74263 

 
2.3.2 Measures 

Demographic data were given as part of the HERON data requests and linked to an 

individual’s clinical and diagnostic billing data using a unique patient identification number. 

Preventive CRC screening services rendered by KUHS were identified using procedure codes from 

ICD-9, ICD-10, CPT, and HCPCS as outlined in Table 3. Several key decisions regarding 

screening modality variables were made as data were not large enough to encompass each 

screening modality. The study cohort did not have any CT colonography procedures completed 

which did not result in a colonoscopy; therefore, colonoscopy was used as the modality variable. 

FIT and FIT-DNA procedures were completed too infrequently to yield any statistical power 

within either the study or control group; therefore, all stool sample procedures were placed under 

the gFOBT variable. No patients within the cohort were screened each year with FIT and 

subsequently screened with a follow-up sigmoidoscopy; therefore, the sigmoidoscopy variable 

encompasses only sigmoidoscopies.  
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Using the guidelines outlined in Table 1, screening compliance variables were coded as 

dichotomous (0=no, 1=yes) for each month beginning January 2002 for gFOBT, January 2006 for 

sigmoidoscopy, and January 2011 for colonoscopy. I used a retrospective approach to adherence 

in which a patient was considered up to date on screening if they had been screened in the current 

month or any of the previous 11 months for gFOBT, 59 months for sigmoidoscopy, or 119 months 

for colonoscopy. Due to the nature of the HERON data pulls, I received data on patients before, 

during, and after the timeframe which encompasses their age from 50 to 75 years. In this paper, I 

distinguish between screened and adherent. Patients with any screening, regardless of age, are 

considered screened. Patients with screening within the recommended age guidelines are 

considered adherent. However, both variables (screened and adherent) are also dichotomous 

(0=no, 1=yes). The monthly modality variables were grouped into yearly modality variables 

beginning in 2011 for use in yearly statistical analysis. I used 2011 as a starting point because it 

was when the patients who underwent colonoscopy screening in 2001 would need to be rescreened.   

Several other independent variables were operationalized for inclusion in the analysis: (1) 

race, (2) ethnicity, (3) language spoken, (4) religion, (5) sex, (6) age, (7) marital status, (8) primary 

insurance, (9) department seeing patient, and (10) number of office visits to KUHS. Race was 

operationalized using white, black, and other because most of the cohort was white and the only 

other race with enough statistical power was black. A variable for ethnicity was coded as a 

dichotomous variable: 0 = the patient did not identify as having Hispanic, Latino, or Spanish 

origins and 1 = the patient identified as having Hispanic, Latino, or Spanish origins. Language 

spoken was operationalized into three categories: English, Spanish, and other. Religion was coded 

as dichotomous variable: (1) patients who identified as having a religious affiliation (such as 

Christian, Muslim, Buddhist, etc.) and (2) patients who identified as not having a religious 
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affiliation (such as Atheist, Agnostic, Humanist, etc.). Race, ethnicity, language spoken, and 

religion link to my conceptual model as proxies for culture. While using these four variables as a 

proxy for culture is not optimal, I had limited demographic data and previous research has also 

used these variables as a proxy for culture.116-118 Culture impacts CRC literacy, the ideas people 

have about CRC screening, and their intentions to be screened, all of which impact overall CRC 

screening adherence.119  Marital status was also coded as a dichotomous variable: 0 = not married 

or partnered and 1 = married or partnered. Marital status has been used to proxy for income and 

educational attainment; however, for this study I used marital status to proxy for social support 

which can be linked back to individual and social risk in health disparities.116-118 Primary insurance 

was coded as commercial, Medicaid, Medicare, TRICARE/VA, and other (included self-pay, 

charity, medical indigent services, etc.) The use of commercial, TRICARE/VA, and other payer 

sources build upon previous literature which incorporated only Medicaid and/or Medicare. The 

department in which a patient was seen was coded as Family Medicine, Internal Medicine, or both 

Family and Internal Medicine. Internal Medicine at KUHS includes General Internal Medicine and 

Internal Medicine Specialists (such as Nephrologists, Endocrinologists, and Oncologists). The 

department seen variable along with the number of total office visits within KUHS allows for the 

detection of differences in which department a patient is seen and if more visits impacts screening 

and/or adherence. Finally, a variable for SCID was coded as none, SCID, spina bifida, or ALS. As 

patients with spina bifida and ALS were not included in the CRC screening studies mentioned 

previously, the patients with spina bifida and ALS in this study were examined for screening 

disparities independently to generate initial CRC screening baselines for an underrepresented 

population.  
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2.3.3 Statistical Analysis 

Data management and all analyses were performed using Stata version 14.2 and 

significance levels were set at α = 0.05. A Fisher’s exact test was used to test the yearly modality 

and 3 main outcome variables (screened, adherent, and adherent with a minimum of 1 visit each 

year) with SCID status to determine independence because several expected values were below 

five in several cells. A total of 28 tests were performed over the course of the 7 years of data. Next, 

three separate logistic regressions were executed for the main outcome variables in 2017, SCID 

status, and available independent control variables. For each regression, the robust command was 

used to estimate robust standard errors (RSE). Following each regression model, logistic 

regression post-estimation tools were employed to determine goodness-of-fit, compute area under 

ROC curve, sensitivity and specificity versus probability cutoff, joint test of estimates, Akaike’s 

and Schwarz’s Bayesian information criteria, variance-covariance matrix of the estimators, link 

test for model specification, marginal means, predictive margins, marginal effects, and average 

marginal effects. Further, at-risk analysis was performed using one of the main outcome variables: 

adherent with a minimum of 1 visit each year. Using 2017 as a base year, each year (2011-2016) 

was used as a control year. This analyzed a patient’s likelihood of being adherent in 2017 based 

on whether they were adherent in 2011-2016. Two regressions were performed for each control 

year: one regression for patients who were adherent and one regression for patients who were not 

adherent. The logistic regression models estimate adjusted odds ratio (AOR), 95% confidence 

intervals (CI), RSE,  and p-values based on receipt of CRC screening for the study and comparison 

groups adjusting for age, sex, culture (language, race, ethnicity, and religion), social support 

(marital status), primary insurance, department seen, and how many office visits within a year. 

2.4 Results 
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Demographic characteristics and descriptive statistics of the study groups and comparison 

group are shown in Table 5. There were more female patients than male patients in the study cohort 

and significantly more females had a SCID or spina bifida diagnosis compared to males. However, 

more male patients had a diagnosis of ALS in the study group compared to females.  A higher 

percentage of patients are married in the comparison and ALS group compared to patients with 

SCID or spina bifida. Language, ethnicity, and religion did not have a significant relationship with 

SCID status.  

Table 5. Demographics and Descriptive Statistics of Study Sample. 

      None SCID 
Spina 
Bifida ALS 

p-
value 

      N=25,378 N=1,522 N=54 N=72   
                

Sex Female   
12,985 

(51.2%) 
810 

(53.2%) 
41 

(75.9%) 
26 

(36.1%) <0.001 

  Male   
12,393 

(48.8%) 
712 

(46.8%) 
13 

(24.1%) 
46 

(63.9%)   
                

Language Other   
288 

(1.1%) 
12 

(0.8%) 0 (0.0%) 
1 

(1.4%) 0.14 

  English   
24,642 

(97.1%) 
1,495 

(98.2%) 
54 

(100.0%) 
71 

(98.6%)   

  Spanish   
448 

(1.8%) 
15 

(1.0%) 0 (0.0%) 
0 

(0.0%)   
                

Race Other   
2,056 

(8.1%) 
100 

(6.6%) 1 (1.9%) 
5 

(6.9%) 0.04 

  White   
18,445 

(72.7%) 
1,159 

(76.1%) 
41 

(75.9%) 
56 

(77.8%)   

  Black   
4,877 

(19.2%) 
263 

(17.3%) 
12 

(22.2%) 
11 

(15.3%)   
                

Ethnicity Non-Hispanic   
9,925 

(94.6%) 
1,456 

(95.7%) 
54 

(100.0%) 
70 

(97.2%) 0.07 

  Hispanic   
569 

(5.4%) 
66 

(4.3%) 0 (0.0%) 
2 

(2.8%)   
                

Married No   
11,267 

(44.4%) 
792 

(52.0%) 
28 

(51.9%) 
29 

(40.3%) <0.001 

  Yes   
14,111 

(55.6%) 
730 

(48.0%) 
26 

(48.1%) 
43 

(59.7%)   
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      None SCID 
Spina 
Bifida ALS 

p-
value 

Religion No   
5,124 

(20.2%) 
274 

(18.0%) 9 (16.7%) 
17 

(23.6%) 0.16 

  Yes   
20,254 

(79.8%) 
1,248 

(82.0%) 
45 

(83.3%) 
55 

(76.4%)   
                
Department Seen in 
2017 Family Medicine   

2,245 
(9.5%) 

112 
(8.1%) 6 (12.5%) 

3 
(5.5%) <0.001 

  
Internal 
Medicine   

7,880 
(33.3%) 

582 
(41.9%) 

12 
(25.0%) 

25 
(45.5%)   

  
Both Family & 
Internal Medicine 

13,517 
(57.2%) 

694 
(50.0%) 

30 
(62.5%) 

27 
(49.1%)   

                

Screened in 2017 No   
15,542 

(68.2%) 
907 

(68.6%) 
29 

(56.9%) 
51 

(85.0%) 0.012 

  Yes   
7,232 

(31.8%) 
416 

(31.4%) 
22 

(43.1%) 
9 

(15.0%)   
                

Adherent in 2017 No   
8,738 

(53.4%) 
500 

(52.1%) 
10 

(31.3%) 
28 

(73.7%) 0.004 

  Yes   
7,616 

(46.6%) 
459 

(47.9%) 
22 

(68.8%) 
10 

(26.3%)   
                

Adherent in 2017 No   
4,465 

(36.4%) 
240 

(33.4%) 3 (12.0%) 
13 

(56.5%) <0.001 
Minimum 1 Visit 
per Year Yes   

7,608 
(62.0%) 

457 
(63.6%) 

22 
(88.0%) 

9 
(39.1%)   

  
Outside of 
Guidelines   

198 
(1.6%) 

22 
(3.1%) 0 (0.0%) 

1 
(4.3%)   

                

Primary Insurance Commercial   
9,316 

(36.7%) 
360 

(23.7%) 
17 

(31.5%) 
16 

(22.2%) <0.001 

  Medicaid   
1,835 

(7.2%) 
133 

(8.7%) 3 (5.6%) 
3 

(4.2%)   

  Medicare   
12,325 

(48.6%) 
917 

(60.2%) 
32 

(59.3%) 
47 

(65.3%)   

  TRICARE/VA   
592 

(2.3%) 
24 

(1.6%) 1 (1.9%) 
2 

(2.8%)   

  Other   
1,310 

(5.2%) 
88 

(5.8%) 1 (1.9%) 
4 

(5.6%)   
                

Modality for 2017 gFOBT   
371 

(4.7%) 
26 

(5.4%) 0 (0.0%) 
1 

(10.0%) <0.001 

  Sigmoidoscopy   
408 

(5.2%) 
50 

(10.4%) 3 (13.6%) 
1 

(10.0%)   

  Colonoscopy   
7,051 

(90.1%) 
407 

(84.3%) 
19 

(86.4%) 
8 

(80.0%)   
 

Patients with SCID were significantly more likely to be seen in only Internal Medicine 

compared to the comparison group and patients with spina bifida or ALS. Patients with spina bifida 
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were more likely to be seen in only Family Medicine or in both Family & Internal Medicine 

compared all other study groups. Patients with ALS were more likely to be seen in only Internal 

Medicine compared to all other study groups. A significant percentage of all study groups were 

not screened in 2017 (56.9%-85%) and all groups, except patients with spina bifida (68.8%), were 

not adherent to recommended guidelines in 2017. When a minimum of one annual visit for each 

year of the study was used as a control, a significant percentage of the study population were 

adherent to recommended guidelines except patients with ALS (39.1%). Patients with spina bifida 

were significantly more likely to be adherent in 2017 compared to all other study groups. In 2017, 

the main modality used for preventive CRC screening was colonoscopy; however, there were 

significant disparities in the use of colonoscopy for patients without SCID (90.1%) and patients 

with SCID (84.3%, spina bifida (86.4%), and ALS (80%). Colonoscopy was also the most 

prevalent screening modality for all patients (16.7%-40.7%) when examining if a patient ever had 

CRC screening. gFOBT was the next most prevalent modality for all groups (4.2%-6.4%) except 

patients with spina bifida (sigmoidoscopy, 7.4%). Patients with SCID, spina bifida, or ALS were 

significantly less likely to have commercial insurance coverage compared to the comparison 

group; however, patients with SCID, spina bifida, or ALS were significantly more likely to have 

Medicare compared to the control group.  

Fisher’s exact test tests the independence of two variables and I ran 28 pairings over the 

course of seven years of data for (1) SCID status and modality usage, (2) SCID status and CRC 

Screening, (3) SCID status and adherence to CRC screening guidelines, and (4) SCID status and 

adherence to CRC screening guidelines for those with annual visits. All but two pairings (SCID 

status and modality usage in 2011 and 2012) returned statistically significant p-values. These 

outcomes describe a relationship between SCID status, and the other variables outlined above.  
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While the Fisher’s exact test demonstrated a significant relationship in most of the pairings 

listed above, logistic regressions were conducted to determine how the relationship between these 

variables were affected by introducing controls into the model. Table 6 displays the demographic 

characteristics of the 2017 study sample used for the logistic regression. Of the 27,029 used for 

the overall study population, only 5,675 people were included in the regression model based on 

the following criteria: (1) had a minimum of one annual visit in each year (2008-2017) of the study 

period, (2) no missing data, and (3) were not deceased. Table 7 shows the AORs for the study 

sample stratified by SCID status, age, sex, language, race, ethnicity, marital status, religious status, 

primary insurance, number of office visits, and department seen for the logistics regression based 

on adherence levels for patients with annual visits. The results from the regression show 

significantly lower odds of being adherent for patients with ALS (AOR = 0.11, 95% CI = 0.04, 

0.29) and SCID (AOR = 0.29, 95% CI = 0.23, 0.36); however, there is no statistically significant 

difference between patients with spina bifida (AOR = 0.93, 95% CI = 0.22, 3.95) and patients 

without any SCID. Men (AOR = 1.28, 95% CI = 1.10, 1.49) were significantly more likely than 

women to be adherent for CRC screening. Patients seen in the internal medicine department (AOR 

= 1.96, 95% CI = 1.61, 2.38) and patients seen in both the family medicine and internal medicine 

departments (AOR = 1.61, 95% CI = 1.27, 2.04) were significantly more likely to be adherent to 

CRC screening than patients seen in family medicine alone. The adjusted odds did not increase 

with age except patients age 55-59 years (AOR = 6.15, 95% CI = 4.49, 8.45) compared to patients 

less than 50 years of age. All other variables (language, race, ethnicity, marital status, religion, 

primary insurance, and number of office visits in 2017) were not significantly different than their 

reference categories.  
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Table 6. Demographics of Logistic Regression Output for CRC Screening Adherence with Annual Visit. 

    
n (%)              

(n = 5,675) 
      
SCID Status     
   None   5,242 (92.37%) 
   SCID   402 (7.08%) 
   Spina Bifida   14 (0.25%) 
   ALS   17 (0.30%) 
      
Age     
   50-54   0 (0.00%) 
   55-59   0 (0.00%) 
   60-64   1,226 (21.60%) 
   65-69   3,167 (55.81%) 
   70-75   1,282 (22.59%) 
      
Sex     
   Female   3,164 (55.75%) 
   Male   2,511 (44.25%) 
   
Language     
   English   5,542 (97.66%) 
   Spanish   80 (1.41%) 
   Other   53 (0.93%) 
      
Race     
   White   3,869 (68.18%) 
   Black   1,380 (24.32%) 
   Other   426 (7.51) 
      
Ethnicity     
   No   5,385 (94.89%) 
   Yes   290 (5.11%) 
      
Married     
   No   2,603 (45.87%) 
   Yes   3,072 (54.13%) 
      
Religion     
   No   1,035 (18.24%) 
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n (%)              

(n = 5,675) 
   Yes   4,640 (81.76%) 
      
Primary Insurance     
   Commercial   2,444 (43.07%) 
   Medicaid   380 (6.70%) 
   Medicare   2,581 (45.48%) 
   TRICARE/VA   41 (0.72%) 
   Other   229 (4.04%) 
      
Department Seen In     
   Family Medicine   895 (15.77%) 
   Internal Medicine   3,576 (63.01%) 
   Both Family & Internal Medicine   1,204 (21.22%) 

 
Table 7. Logistic Regression Output for CRC Screening Adherence with Annual Visit. 

Model AOR 
95% 

CI 
p-

value   Model AOR 
95% 

CI 
p-

value 
SCID 
Status         Ethnicity       
   None Ref          No Ref     

   SCID 0.29 
0.23 - 

0.36 0.000      Yes 0.83 
0.50 - 

1.40 0.491 
   Spina 
Bifida 0.93 

0.22 - 
3.95 0.922   Married       

   ALS 0.11 
0.04 - 

0.29 0.000      No Ref     

Age            Yes 0.96 
0.82 - 

1.12 0.592 
   Under 
50 Ref       Religion       

   50-54 
1 

(empty)          No Ref     

   55-59 6.15 
4.49 - 

8.45 0.000      Yes 1.10 
0.91 - 

1.33 0.342 

   60-64 1.08 
0.89 - 

1.31 0.430   Primary Insurance       

   65-69 1.08 
0.89 - 

1.30 0.430      Other Ref     

   70-75 
1 

(omitted)          Commercial 0.83 
0.64 - 

1.08 0.169 

   Over 75 
1 

(empty)          Medicaid 0.83 
0.46 - 

1.51 0.544 

Sex            Medicare 0.85 
0.70 - 

1.02 0.080 
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Model AOR 
95% 

CI 
p-

value   Model AOR 
95% 

CI 
p-

value 

   Female Ref          TRICARE/VA 0.44 
0.15 - 

1.28 0.131 

   Male 1.28 
1.10 - 

1.49 0.002      None 2.20 
0.59 - 

8.21 0.242 

Language         Number of Office Visits 1.00 
0.99 - 

1.01 0.159 
   Other Ref       Department Seen       

   English 0.90 
0.36 - 

2.21 0.814      Family Medicine Ref     

   Spanish 0.63 
0.21 - 

1.85 0.398      Internal Medicine 1.96 
1.61 - 

2.38 0.000 

Race         
   Both Family & 
   Internal Medicine 1.61 

1.27 - 
2.04 0.000 

   Other Ref        

   White 0.76 
0.49 – 

1.18 0.220           

   Black 1.01 
0.64 – 

1.61 0.956           
The results for the logistic regression of adherence without an annual visit had similar 

results compared to the regression model for adherence with an annual visit. Patients with SCID 

(AOR = 0.25, 95% CI = 0.20, 0.30) and ALS (AOR = 0.12, 95% CI = 0.05, 0.31) were significantly 

less likely to be adherent to CRC preventive screening guidelines compared to the comparison 

group. Patients seen in only internal medicine (AOR = 1.86, 95% CI = 1.57, 2.21), patients seen 

in both family and internal medicine (AOR = 1.59, 95% CI = 1.29, 1.95), and patients age 55-59 

years (AOR = 6.12, 95% CI = 4.69, 8.00) were significantly more likely to be adherent to screening 

guidelines compared to their comparison groups. Several variables did lose significance in this 

model, such as males (AOR = 1.11, 95% CI = 0.97, 1.26) were no longer statistically different 

than females for adherence and patients with Medicaid (AOR = 0.52, 95% CI = 0.33, 0.82) became 

significantly less likely to be adherent in this model compared to the comparison population. Of 

note, patients with at least one visit in 2017 (AOR = 1.01, 95% CI = 1.002, 1.013) were statistically 

more likely to be adherent to CRC screening guideline compared to patients with no visits. This 
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model was the basis for building the variable “adherent with at least one visit per year” (see Table 

5) to decipher if patients with at least one visit per year are more likely to be adherent to guidelines. 

 The results for the logistic regression performed on whether patients in both groups had 

received screening regardless of guidelines had the largest number of significant findings and was 

the base model for all future regression models. Results were similar to the previous regression 

models above: patients with SCID (AOR = 0.24, 95% CI = 0.21, 0.28) and ALS (AOR = 0.08, 

95% CI = 0.03, 0.21) were less likely to be screened; patients age 55-59 (AOR = 2.02, 95% CI = 

1.11, 3.79) were more likely to be screened; patient with Medicaid (AOR = 0.52, 95% CI = 0.38, 

0.71) and TRICARE/VA insurance (AOR = 0.40, 95% CI = 0.17, 0.96) were less likely to be 

screened; patients with at least one visit (AOR = 1.01, 95% CI = 1.002, 1.01) and patients seen in 

only internal medicine (AOR = 1.90, 95% CI = 1.67, 2.16) and both family and internal medicine 

(AOR = 1.74, 95% CI = 1.49, 2.04) were more likely to be screened. While race was not significant 

in either of the other two models, patients who identified as Black (AOR = 1.41, 95% CI = 1.07, 

1.85) were more likely to be screened compared to the reference group. However, patients who 

identified as White were not statistically different from the reference group for CRC screenings. 

 The 2017 adherent with annual visits model was used in conjunction with the 2011-2016 

adherent with annual visits variables to determine if the study cohort was at-risk of non-adherence 

based on their adherence in previous years. In other words, I wanted to find out if being adherent 

or not in previous years was associated with adherence in 2017. The first series of regression 

models were performed using non-adherent patients from 2011-2016. For all non-adherent patients 

in 2011, 2012, 2013, 2014, 2015, and 2016, patients with SCID were less likely to be adherent to 

guideline recommendations compared to patient without SCID (see Table 7).  
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Table 8. 2017 Patients with SCID CRC Non-adherence Risk Analysis Based on Non-adherence in 2011 - 2016. 

Year AOR   95% CI 
2011 0.18   0.12 - 0.28 
2012 0.18   0.12 - 0.29 
2013 0.19   0.12 - 0.30 
2014 0.22   0.14 - 0.35 
2015 0.27   0.17 - 0.43 
2016 0.13   0.06 - 0.29 

 
For all non-adherent patients in 2011, 2012, 2013, 2014, 2015, and 2016, males were more likely 

than females to be adherent in 2017 (see Table 8).  

Table 9. 2017 CRC Non-adherence Risk Analysis Based on Gender for Years 2011-2016. 

Year AOR   95% CI 
2011 1.42   1.10 - 1.84 
2012 1.42   1.10 - 1.82 
2013 1.45   1.13 - 1.85 
2014 1.44   1.12 - 1.85 
2015 1.36   1.05 - 1.77 
Year AOR   95% CI 
2016 1.54   1.12 - 2.11 

 
For all non-adherent patients in 2011, 2012, 2013, 2014, 2015, and 2016, patients seen in internal 

medicine alone or both family and internal medicine were more likely to be adherent in 2017 

compared to patients seen in only family medicine (see Table 9).  

Table 10. 2017 CRC Non-adherence Risk Analysis Based on Department Seen for Years 2011-2016. 

Internal Medicine Only   Family & Internal Medicine 
Year AOR   95% CI   Year AOR   95% CI 
2011 2.47   1.71 - 3.56   2011 1.98   1.29 - 3.04 
2012 2.39   1.65 - 3.45   2012 1.80   1.17 - 2.77 
2013 2.38   1.65 - 3.42   2013 1.70   1.10 - 2.63 
2014 2.57   1.76 - 3.77   2014 1.88   1.19 - 2.97 
2015 2.72   1.81 - 4.07   2015 2.01   1.24 - 3.25 
2016 4.88   2.72 - 8.75   2016 3.95   2.04 - 7.64 

 
For all non-adherent patients in 2015 (AOR = 1.51, 95% CI = 1.11, 2.04) and 2016 (AOR = 1.53, 

95% CI = 1.06, 2.22), patients with Medicare were more likely to be adherent in 2017; however, 
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there was no statistically significant differences in 2017 for patients with Medicare when 

controlling for non-adherence in 2011-2014. Finally, for all non-adherent patients in 2016 (AOR 

= 1.75, 95% CI = 1.07, 2.84), patients with commercial insurance were more likely to be adherent 

in 2017. There was no statistically significant difference in adherence for patients with commercial 

insurance when controlling for non-adherence in 2011-2015. Further, for non-adherent patients 

there were no statistically significant differences in the CRC non-adherence risk analysis for all 

other insurance types. 

 The second series of regression models were performed using adherent patients from 2011-

2016 to analyze CRC non-adherence risks in 2017. For all adherent patients in 2011, 2013, and 

2014, patients with SCID were less likely than patients without SCID to be adherent in 2017 (see 

Table 10). 

Table 11. 2017 Non-adherence Risk Analysis for Patients with SCID Based on Adherent Patients 

Year AOR   95% CI 
2011 0.43   0.21 - 0.87 
2013 0.47   0.25 - 0.87 
2014 0.47   0.23 - 0.96 

There were no statistically significant differences between the groups in 2012, 2015, and 2016. 

Adherent patients in 2011 who identified as being married in 2017 (AOR = 1.77, 95% CI = 1.05, 

2.98) were more likely to be adherent in 2017 compared to patients who did not identify as being 

married in 2017. Adherent patients from 2012 who, in 2017, were age 60-64, 65-69, and 70-75 

were less likely to be adherent to screening guidelines in 2017 (see Table 11).  

Table 12. 2017 Non-adherence Risk Analysis Based on 2012 Adherence and Age in 2017. 

Age in 2017 AOR   95% CI 
60-64 0.02   0.003 - 0.20 
65-69 0.03   0.004 - 0.30 
70-75 0.02   0.003 - 0.20 
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Adherent patients from year groups 2013, 2015, and 2016, who were age 55-59 years in 2017, 

were more likely to be adherent in 2017.  

Table 13. 2017 Non-adherence Risk Analysis Based on Adherence Year and Being Age 55-59 Years in 2017. 

Year AOR   95% CI 

2013 23.21   
5.04 - 

106.96 

2015 32.59   
4.40 - 

241.39 

2016 14.49   
1.91 - 

109.93 
 
For all adherent patients in 2012 (AOR = 0.61, 95% CI = 0.37, 0.99) and 2013 (AOR = 0.60, 95% 

CI = 0.37, 0.97), patients with Medicare in 2017 were less likely to be adherent with CRC 

screening. For all adherent patients in 2012, 2013, 2014, 2015, and 2016, patients with 

TRICARE/VA insurance in 2017 were significantly less likely to be adherent in 2017 (see Table 

13).  

Table 14. 2017 Non-adherence Risk Analysis Based on 2012-2016 Adherent Patients with TRICARE/VA Insurance 
Coverage in 2017. 

Year AOR   95% CI 
2012 0.01   0.001 - 0.04 
2013 0.01   0.001 - 0.04 
2014 0.02   0.001 - 0.46 
2015 0.03   0.002 - 0.64 
2016 0.03   0.005 - 0.18 

 
For all adherent patients from 2011, 2012, 2013, 2014, 2015, patients seen in the Internal Medicine 

department alone were significantly more likely to be adherent to CRC screening guidelines in 

2017. 

Table 15. 2017 Non-adherence Risk Analysis of Adherent Patients Seen in Internal Medicine, 2011-2016. 

Year AOR   95% CI 
2011 2.93   1.59 - 5.39 
2012 2.79   1.74 - 4.48 
2013 2.72   1.68 - 4.39 
2014 2.15   1.19 - 3.89 
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Year AOR   95% CI 
2015 2.24   1.34 - 3.75 

2.5 Discussion 

Using HERON clinical and billing diagnosis data and accounting for different screening 

modalities throughout the 17 years of data, these findings suggest patients with ALS and SCID 

(other than spina bifida) had lower odds of CRC screening, CRC screening adherence, and CRC 

screening adherence with annual visits compared to patients without any SCID status. 

Approximately 35-40% of US adults within the recommended ages, 50-75 years, are not adherent 

with current CRC screening guidelines.23,24,120 Barriers to CRC screening guideline adherence 

include low health literacy, low CRC and CRC screening guideline literacy, culture, language 

barriers, transportation barriers, and bowel preparation to undergo endoscopic procedures.22,32-38,50 

The outcomes identified in this study differ from previous findings which describe CRC 

screening adherence as not differing significantly between people with and without disability.78,121 

The current study has two key differences compared to previous studies. First, other studies rely 

on self-report of disability, which is typically not specific enough to differentiate between physical 

disability and SCID.12,78,122-124 This study used clinical and billing diagnosis data to determine very 

specific parameters for SCID status. However, it should be noted that the SCID study cohort 

ranged in severity and length of time from diagnosis. Future studies should examine if SCID status 

severity and length of time since diagnosis impact overall CRC screening adherence within this 

vulnerable population. Next, other studies also use self-reporting to calculate CRC screening 

adherence.12,78,122-124 This study, again, uses clinical and billing data to ascertain the exact modality 

and year of CRC screening. Within the SCID spectrum, different groups were studied, and the 

largest disparities were found for patients with ALS and SCID; however, no significant differences 

were found for patients with spina bifida compared to patients without SCID. This phenomenon 
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for patients with spina bifida may occur because they were more likely to have annual visits and 

be seen in both Family & Internal Medicine compared to patients with SCID or ALS and patients 

without SCID. Patients who were seen in both Family & Internal Medicine and had annual visits 

were more likely to be adherent compared to patients seen in only Family or Internal Medicine 

and did not have annual visits. Having an annual visit and being seen by multiple departments may 

offset the disparities seen in CRC screening for other patients with SCID compared to patients 

without SCID. As there appears to be a significant relationship with annual visits and being seen 

in multiple departments for patients with spina bifida, there is a need for these findings to be 

substantiated by studies in other healthcare systems, geographic locations, and using other data 

sources. 

CRC screening guideline adherence was statistically less likely for patients with ALS and 

SCID. Prior research also found a lower likelihood of overall CRC screening adherence for 

individuals with SCID compared to individuals without SCID.22,23,125,126 Lower CRC screening 

and adherence rates for patients with ALS and SCID may be explained by barriers related to 

accessing healthcare, competing demands of physicians, other mobility barriers, and complications 

during bowel preparation.23,24,28,120 Another explanation for lower CRC screening adherence for 

patients with ALS could be the patient and provider deciding against screening due to the limited 

life expectancy of a patient diagnosed with ALS. USPSTF CRC screening guidelines recommend 

against testing patients with limited life expectancies, and patients with ALS have a 50% survival 

rate at 30 months and 15% - 20% survival rate at 60 months.60,127 Finally, there were significant 

differences in the screening modality used for people with and without SCID. A higher percentage 

of individuals without SCID were screened using colonoscopy; however, colonoscopy was still 

the most used screening modality. This reliance on colonoscopy as the number one screening 
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modality may account for the overall low adherence rates for people with SCID as colonoscopy 

preparation has been identified as a significant barrier to screening. Additional research is needed 

to identify effective methods for increasing CRC screening and adherence among people with 

SCID such as ordering stool-based screening to eliminate the bowel preparation barrier, using 

home health intervention to alleviate the stress of transferring from wheelchair to toilet during 

bowel cleansing if colonoscopy or sigmoidoscopy are used, or appointing a nursing or medical 

assistant champion with standing orders to facilitate CRC screening orders and scheduling before 

or after an appointment to eliminate the competing demands of a physician during the office visit. 

2.6 Contributions 

Advantages of the analyses conducted for this study include using clinical and billing data 

from a multi-clinic healthcare system. The data source allowed for actual screening and adherence 

to be examined over the course of 17 years rather than a single point in time. Using clinical and 

billing data helps to address the potential bias from self-reported data in other analyses. Another 

contribution of this study is adding an additional geographic location to a growing body of work 

on CRC screening disparities among people with SCID. While the addition of new demographic 

data used to proxy for social support (marital status) and culture (race, ethnicity, language spoken, 

and religion) were not statistically significant, this study can help lay the groundwork for additional 

studies to examine how they impact CRC screening and adherence among people with SCID. This 

study also adds to the literature through the inclusion of additional payment sources: Commercial, 

TRICARE/VA, self-pay, charity, and medical indigent services. Studies using survey and self-

report data typically do not include institutionalized individuals, which can include people living 

in long-term care facilities and prisoners. This paper was able to capture the institutionalized 

population by including the additional payment sources. Another advantage to this study and data 
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source is the ability to examine how utilization of two distinct departments within KUHS impacted 

screening and adherence rates. Self-report data may not collect the type of clinic where patients 

receive care; however, this study was able to include this data and found significant trends that 

patients seen in internal medicine clinics are more likely to be screened and adherent. This is an 

important finding because there is the potential that patients are using Internal Medicine Specialists 

as their PCP and it is unknown how this impacts CRC screening adherence.  Future studies should 

explore why patients are more adherent if seen in Internal Medicine and if using an Internal 

Medicine Specialist as the primary care provider (PCP) impacts CRC screening adherence. Finally, 

this study took advantage of the clinical and billing diagnosis data to parse out individuals with 

ALS. As medical technology advance and patients with ALS live longer, there may be a need to 

increase CRC screening. Currently, people with ALS are significantly less likely to be screened 

and adherent to guidelines compared to people without SCID. Further studies are needed to 

identify the cost-benefit analysis of CRC screening for patients with ALS. 

2.7 Limitations 

First, it is feasible that patients received their CRC screening outside of KUHS, despite 

efforts to ensure that KUHS was the primary care clinical site. My implicit assumption is that the 

noise created by outside care is not systematically linked to SCID status. That is, the probability 

of measurement error in CRC screening is not correlated with SCID status. Next, the source data 

from HERON did not come with CPT/HCPCS modifier codes relevant to incomplete or stopped 

procedures (code 52 or 53). My implicit assumption is that the modifiers are not systematically 

linked to SCID status; however, further research may be needed on this topic. Another limitation 

is the categorization of “Internal Medicine.” Within HERON, Internal Medicine incorporates all 

specialties of Internal Medicine within KUHS including Endocrinology, Hepatology, 
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Geriatric/General, Infectious Diseases, Oncology, Nephrology, Pulmonary, and Palliative Care. 

While the data requests included only out-patient visits, it is unknown how these specialties of 

Internal Medicine impacted overall CRC screening adherence. Future studies should investigate 

how specialized clinics, such as those mentioned above, impact CRC screening adherence. The 

final limitation of this paper is the lack of generalizability due my use of clinical data from a single 

health system. Although clinical data give us a means to corroborate or refute previous research 

from different data sources, clinical data from a closed health system may lead to non-

generalizability of the findings. The main outcome of this paper is not to assert generalizability of 

the data collected, but to begin filling gaps in the literature and highlight areas for further research. 

2.8 Conclusions 

A significantly smaller proportion of CRC screening and adherence to recommended 

guidelines was identified for patients with ALS and SCID. This study examined patients’ monthly 

adherence to multiple screening modalities over 17 years along with an at-risk analysis in 2017 of 

adherent and non-adherent patients from 2011-2016. This approach allows for the input of re-

screening through a substantial time period compared to point in time (yes or no) data. The level 

of data on screening and adherence from this study may lead to improved public health program 

planning for patients with SCID and ALS within KUHS. Future work may include why these 

disparities exist from the patient and healthcare team perspectives, developing a targeted 

intervention to improve CRC screening adherence for patients with ALS and SCID within the 

KUHS clinical setting, and determining if incomplete or aborted colonoscopies and/or 

sigmoidoscopies are linked to SCID status. 

People with SCID are screened less often which means they will be less likely to be 

adherent to screening guidelines and more likely to be diagnosed with late stage CRC compared 
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to people without SCID. Numerous barriers to healthcare, including prevention screenings, exist 

for people with SCID. Primary care providers (PCP) must be aware of these barriers and willing 

to help people with SCID navigate the healthcare system. PCPs should not be an additional barrier 

to healthcare to individuals with SCID but should use evidence-based clinical practices to improve 

CRC screening and adherence for this underserved population. 
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3 Barriers to Colorectal Cancer Screening for People with Spinal Cord Injuries and/or 

Disorders: A Qualitative Study  

3.1 Abstract 

3.1.1 Background 

Limited research has shown people with spinal cord injuries and/or disorders (SCID) are 

less likely to be up to date with colorectal cancer (CRC) screening and therefore more likely to be 

diagnosed with advanced stage CRC compared to people without SCID. The aim of this study was 

to assess the knowledge about CRC and CRC screening for people with SCID, and their self-

reported barriers to screening. 

3.1.2 Methods 

In-depth interviews of 30 individuals with SCID were conducted using a semi-structured 

interview guide, audio recorded, and transcribed. Coding was performed using a hybrid approach 

of inductive and deductive analysis. Thematic analysis was used to identify, review, and modify 

themes and sub-themes. 

3.1.3  Results 

Themes identified during the thematic analysis included barriers to CRC screening, 

including socioeconomic, health system, transportation, psychological, environmental/physical, 

CRC knowledge, CRC screening knowledge, and colonoscopy preparation. While most 

respondents were able to name one CRC screening method (usually colonoscopy), knowledge of 

other screening modalities was limited. Low CRC literacy and misinformation about CRC 

screening appeared to form an association between CRC screening and colonoscopy for people 

with SCID. Most participants with SCID did not want to receive a colonoscopy; therefore, 

improved literacy on CRC screening modality may improve CRC screening adherence. While 



 
 

38 
 

most respondents associated CRC screening with colonoscopy, almost half of them reported the 

preparation for colonoscopy was the most significant barrier to screening. 

3.1.4 Conclusion 

Communication and prevention interventions should be specifically targeted to ensure all 

people with SCID, who are appropriate for CRC screening, are informed about the various 

modalities and the benefits of screening. More effective communication to improve literacy of 

CRC screening modalities and prevention strategies that encourage appropriate screening for 

people with SCID needs to be developed. 

3.2 Background 

While CRC is the second leading cause of cancer-related mortality, screenings nationally 

still do not meet the recommended rates or comply with the recommended frequency. 

22,29,30,32,34,37,43,47-51,55,57,59,60,63-66,82,83 This fact is particularly concerning for persons with SCID, as 

they may be at higher risk for CRC compared to those without SCID due to more prevalent 

behavioral and lifestyle risk factors, including obesity and physical inactivity.24,84-88 In addition, 

the use of laxatives during bowel management and the potential to have insufficient sensation in 

the abdomen may also lead to an increased risk of CRC for persons with SCID.24,89 People with 

SCID may also be at heightened risk of neurogenic bowel and other colorectal disorders, such as 

Irritable Bowel Syndrome, which have been demonstrated in the literature to increase the risk of 

CRC.90-97  

In addition to an increased risk of CRC, individuals with spinal cord injuries also have 

lower CRC screening adherence as reported by Lofters et al. (2018, 36.7%) and Deroche et al. 

(2017, 44.14%) compared to 62.4% in the general population.22,23 A number of reasons have been 

cited for CRC screening non-compliance, such as (1) socioeconomic and ethnic factors, (2) 
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healthcare system barriers, (3) excessive wait times for primary care and gastroenterology for 

endoscopies, (4) preparation for endoscopies, and (5) psychological factors,32-38 CRC risk 

increases with age, and as people with SCID have increased life expectancies due to medical 

advances, CRC screening adherence for people with SCID also needs to increase.22-24,62,64,82,98-

100,128 However, integrating CRC screening for people with SCID includes potential challenges, 

which may impact both patient and provider perspectives on CRC screening. For example, people 

with SCID can encounter environmental and physical barriers that may negatively impact CRC 

screening such as stairs, healthcare offices not having height-adjustable examination tables, 

unavailability of transfer equipment, no to poor transportation options, and inadequate office space 

to accommodate mobility devices.129-133 Stillman et al. (2014) reported accessibility barriers during 

primary care visits were encountered by 91.1% of their cohort of people with SCID who used a 

wheelchair as their main method of mobility.134 They also stated that 76.9% of people with SCID 

were seen in offices with inadequate examination tables, 69.4% of offices did not have transfer 

equipment, and 85.2% of their study sample remained in their wheelchair during examinations.134  

Preparation for colonoscopy and complications during the procedure may also lead people 

with SCID to forgo CRC screening. One of the most frequently reported barriers (71.4%) to CRC 

screening for people with SCID was an inability to undergo the preparation for a colonoscopy.134 

Colonoscopies may pose specific challenges for people with SCID such as frequent transfers due 

to the laxative nature of the preparation regimen, potential skin management complications, and 

autonomic dysreflexia.23,26,27,29,135,136 Neurogenic bowel, which may be present in people with 

SCID, can lead to inadequate bowel cleansing and may limit diagnostic capabilities during 

colonoscopy.23,25,28,101,136-139 Hayman et al. reported that colonoscopy can be high yield for people 

with SCID, but bowel preparation regimens may need to be adjusted for this population.28 This 
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modification may be needed, based on a study showing that 73% of people with SCID have 

“unacceptable” bowel preparations.26 Barber et al. reported that 100% (18) of their participants 

with SCID had an “acceptable” preparation with a modified preparation regimen; however, 4 

people required a nasogastric tube placement to complete their preparation.140 Hayman et al. also 

report that sensory deficits may cause complications during a colonoscopy as individuals with 

SCID and endoscopists may overlook discomfort associated with bowel distention and risk of 

perforating the colon.28  

In addition to patient factors, the physician also plays an influential role in CRC screening. 

Physician recommendations and subsequent discussions about CRC screening are the most 

significant predictors of CRC screening.23,28,51,131,141-145 However, only 15% of people with any 

disability who were not up-to-date with screening received a recommendation from their 

physician.146 To date, no studies have examined physician’s CRC recommendation rates for or 

discussions with patients with SCID. Physician’s CRC screening recommendation for their 

patients with SCID may be influenced by the physician’s knowledge gaps, attitudes, and biases 

about CRC screening and treating patients with SCID.23,132 Physicians may conduct their own cost-

benefit analysis about CRC screening and decide not to share specific information about screening 

with their patients, and both patients and physicians may underestimate the increased risk of CRC 

due to the patient’s disability.32,47,50,54,61,102-105 

A patient’s CRC and CRC screening knowledge may also play an influential role in the 

uptake of screening. One study conducted in Romania found 41.5% of their cohort of people 

diagnosed with colorectal neoplasms had knowledge of any cancer screening and only 6.5% stated 

they were aware of any CRC screening modality.147 Patients from this study learned about cancer 

screening from media (85.1%) and friends or family (14.9%).147 It was also reported that healthcare 
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professionals did not contribute to how their patients learned about cancer screening.147 It should 

be noted that this study was not specific to people with SCID, the numbers reported were a 

combination of any cancer and CRC awareness, and the study was conducted in another country. 

While this study was conducted in another country, it is important because individuals with SCID 

are more likely to be diagnosed with advanced stage CRC and a contributing factor for late stage 

CRC diagnosis is a lack of CRC and CRC screening knowledge.25,148 Another study conducted in 

the US found 25% of their cohort of adults with no history of CRC had never heard of gFOBT and 

17% had never heard of sigmoidoscopy or colonoscopy.149 Of note, the data used for this study 

were obtained using the Health Information National Trends Survey (2003) and did not include 

information about disabilities. To my knowledge, no study has exclusively asked people with 

SCID about CRC awareness in the US. 

While the literature identifies potential barriers to CRC screening for people with SCID, it 

is unclear which of these factors are most influential from the individuals’ perspective, and why. 

Additionally, current research has not fully examined what people with SCID want, value, or need 

in a CRC screening program. Individuals with any disability may experience additional barriers to 

CRC screening compliance, or they may experience these same barriers in a different way. This 

study uses interviews with individuals with a certain type of disability, spinal cord injuries and/or 

disorders, in order to understand their perspectives and experiences surrounding barriers to CRC 

screening. 

3.3 Methods 

3.3.1 Selection and Recruitment of Participants 

Participants with SCID were identified for this study using a request form submitted 

through the Healthcare Enterprise Repository for Ontological Narration (HERON) at the 
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University of Kansas Medical Center (KUMC).111 Two separate requests were submitted: (1) 

People with SCID and no evidence of CRC screening in their medical records at the University of 

Kansas Health System (KUHS) and (2) People with SCID and evidence of CRC screening in their 

medical records at the KUHS. Participants were eligible for participation based on age (50-75 

years at the time of their visits), having one of the diagnostic codes for SCID in their medical 

records (see Table 3), and having consented to be contacted for studies through the Frontiers 

Research Participant Registry. I used purposive sampling, which allowed me to focus on broader 

characteristics of the small sample population, to recruit participants for this study.150 The purpose 

for using this technique was to focus on a very specific population and topics which were central 

to my research aims.  Therefore, I sampled the population by CRC screening status, insurance 

status, and sex due to the previously mentioned research suggesting insurance status and sex 

impact CRC screening adherence.32,104,112,151 I attempted to complete five interviews for each 

insurance category (commercial, Medicaid, and Medicare) for both participant groups; however, I 

was unable to schedule five interviews with Medicaid patients who had no CRC screening. I was 

only able to schedule three appointment for participants with Medicaid and no screening because 

one person on the list was deceased, one person refused, contact information for five potential 

participants was incorrect, and messages were left for four people who never contacted the 

interviewer.  

Table 16. Final Sample of Participants with SCID Interviewed. 

 CRC Screening No CRC Screening 
 N=16 N=14 
Sex     
    Male 7 7 
    Female 9 7 

   
Insurance     
    Commercial 4 5 
    Medicaid 5 3 
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 CRC Screening No CRC Screening 
    Medicare 7 6 

3.3.2 Study Sample 

The data for this study were obtained through 30 in-depth interviews with participants with 

SCID outlined in Table 15. The study cohort consisted of 16 female participants and 14 male 

participants with an overall average age of 63.3 years ranging in age from 50 years to 78 years (see 

Table 15). Most of the cohort were white, identified with a form of religion, and were single or 

divorced. All participants lived within 20 miles of KUHS, spoke English, and had either Medicaid, 

Medicare, or commercial insurance coverage. The study cohort had diverse spinal cord disabilities: 

amyotrophic lateral sclerosis, spina bifida, various paralytic syndromes, and other spinal cord 

injuries and/or disorders. 

3.3.3 Data Collection 

The interview guide (see Appendix A), covered the following domains: primary care, pre-

appointment routines, transportation, social support, patient-provider relationship, decision-

making, CRC and CRC screening awareness, and overall health status. The interview guide was 

formulated using data from the background section of this paper, discussed and adapted for 

layman’s terms, and edited for final approval through the IRB. At the beginning of each interview, 

participants were advised of the study’s parameters and purpose and their right to confidentiality. 

Then all signed an informed consent prior to participating in the study. All interviews were in-

person and audio recorded. Interviews lasted between 30 and 120 minutes and were conducted at 

a location that the respondent chose. Most occurred within the person’s home and several 

interviews were completed in libraries, cafes, or at KUMC when medical appointments and 

interviews were easier to coordinate for the participant.  
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Table 17. Study Sample Demographics and Pseudonyms. 

Participant  Sex Age Race Insurance 

Alice Female 72 White Medicare 

Robert Male 54 White Medicare 

John Male 72 White Medicare 

Mike Male 56 White Medicare 

William Male 69 White Medicare 

Mary Female 62 White Commercial 

Shirley Female 66 White Medicare 

Joan Female 67 White Commercial 

Ruth Female 78 Black Medicare 

Helen Female 62 Two Races Medicaid 

Judith Female 62 Black Medicaid 

Dorothy Female 50 White Medicaid 

Ronald Male 57 White Medicaid 

Harry Male 72 White Medicare 

Minerva Female 65 White Medicare 

Nancy Female 57 White Commercial 

Barbara Female 58 White Medicaid 

Fred Male 52 White Medicaid 

George Male 60 Black Medicaid 

Dean Male 68 Black Medicare 

Liz Female 51 Black Medicare 

Charles Male 66 Black Medicaid 

Carol Female 54 White Medicare 

Bill Male 68 Other Commercial 
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Participant  Sex Age Race Insurance 

Joyce Female 77 White Medicare 

Paul Male 66 White Commercial 

Virginia Female 62 White Commercial 

Jack Male 71 White Commercial 

Ken Male 60 White Commercial 

Lois Female 65 White Commercial 

 
3.3.4 Data Analysis 

All audio recordings were transcribed. Data were analyzed using the six-step thematic 

analysis as outlined by Braun & Clark (2006): (1) data familiarization, (2) generate initial codes, 

(3) search for themes, (4) review themes, (5) define themes, and (6) complete the write-up.152 The 

initial step of data familiarization occurred by reading and listening to the interviews before the 

coding process. The second step included the development of the codebook, including the code 

name, description of the code, and an example from the interviews.153 After initially coding five 

interviews, the codebook was adjusted to its final version (see Appendix B). A combined inductive 

and deductive approach was utilized to code each of the interviews to address the research aims of 

this study and allow for unexpected phenomena to emerge.154 The third step actually occurred 

before, during, and after coding as themes emerged. Step four included the review and 

modification of themes which were identified in step three. Step four included consulting with Dr. 

Brooks on themes, discussing variances in the initial themes, and finally coming to a consensus on 

themes and sub-themes for the study. During this step, several initial themes were examined and 

determined to be less central to directly answering the research aims for this study, and they are 

grouped into “Common Barriers to Colorectal Cancer Screening”. Other themes which more 

directly answered the research aims of this study were organized into “Colorectal Cancer 
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Screening Awareness” and sub-themes. The final step was to identify the essence of the themes, 

how themes relate, and how sub-themes relate to their parent themes and interact with each other. 

Analyses for this study were conducted using NVivo Version 11.4.1.1064. 

3.4 Results 

Results in this paper are the participants’ recorded responses and perceptions of their 

experiences and interactions with their environment, the healthcare system, and their primary care 

providers. Two main themes (see Table 17) were outlined and developed through the data analysis 

process discussed above: common barriers to CRC screening and CRC screening awareness. Each 

of the themes and sub-themes are examined below. 

Table 18. Themes and Sub-Themes. 

Themes and Sub-Themes Description of Themes and Sub-Themes 
Theme One: Common Barriers to Colorectal 
Cancer Screening  

     Sub-Theme One: Socioeconomic Barriers 

Income, education, or employment which 
impacts healthcare, such as fixed-incomes 
and insurance 

     Sub-Theme Two: Healthcare System 
Barriers 

Access to healthcare providers, equipment, 
and procedures in a timely manner 

     Sub-Theme Three: Transportation Barriers 

Includes access to and availability of 
transportation or mobility devices needed to 
go to and from medical appointments 

     Sub-Theme Four: Psychological Barriers 
Mental or emotional states, such as stress 
and anxiety, which impact health 

Sub-Theme Five: Environmental and 
Physical Barriers 

Natural or manmade barriers, such as stairs 
or non-height adjustable examination tables 

Theme Two: Colorectal Cancer Screening 
Awareness  

Sub-Theme One: Colorectal Cancer 
Knowledge 

What the participants reported they knew 
about colorectal cancer 

Sub-Theme Two: Colorectal Cancer 
Screening Knowledge 

What the participants reported they knew 
about colorectal cancer screening methods 

Sub-Theme Three: Where Colorectal 
Cancer Screening Knowledge Comes From 

How participants learned about colorectal 
cancer screening 
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3.4.1 Common Barriers to Colorectal Cancer Screening 

Common barriers to CRC screening within the literature are socioeconomic and ethnic 

factors, healthcare system barriers (such as excessive wait times), transportation, psychological 

factors, and environmental and physical barriers such as stairs, healthcare offices not having 

height-adjustable examination tables, non-availability of transfer equipment, and inadequate office 

space to accommodate mobility devices.22,32-38,48,50,51,76-81,129-133,141,143,155  

3.4.1.1 Socioeconomic Barriers 

Most respondents reported that they and others could not afford all their healthcare needs. 

Paul, a 66-year old male living with lower back pain that radiates through one hip into his lower 

leg, described the complications of navigating healthcare insurance and the constraints of living 

on a fixed-income: 

What do you cover? How much is out of my pocket right now instead of just showing 
me a bill for a couple thousand dollars? You know things like that and medications, 
okay, I can't afford $600 for a pill. There you go.  
 

Dorothy, a 50-year old female living in a long-term care facility and dealing with the hardships of 

late age onset paralysis, reported that she believed her fixed-income and the Medicaid program 

were barriers to receiving healthcare: 

The government gives me $30 a month personal spending and that's it. I can't afford 
share fare to go to doctor’s appointments. 
 

Themes and Sub-Themes Description of Themes and Sub-Themes 

Sub-Theme Four: The “Gold Standard” and 
Misinformation about Screening 

Colonoscopy is considered the most 
effective screening by many in the United 
States. Participant’s screening perceptions 
and knowledge that was not 100% accurate 

Sub-Theme Five: Why the “Gold Standard” 
May Not Work for People with SCID 

People with SCID face many difficulties 
with colonoscopy including frequent 
transfers, skin management, and multi-day 
preparation 
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3.4.1.2 Healthcare System Barriers 

Many participants reported healthcare system barriers, such as access to providers, time 

between appointments with specialists, and the need to see someone other than the primary care 

provider for acute care needs. When asked what would make it easier to get the healthcare you 

need, Helen, a 62-year old female with multiple SCIDs, severe mobility restrictions, and a 

wheelchair accessible van, describes the frustration of accessing healthcare: 

Access to the doctors. Sometimes there’s long appointment times really far out. It’s 
discouraging getting into someone new. 

 
 
Robert, a 54-year old male living with severe spinal cord deformities that cause him to walk almost 

completely bent over at the waist, also reported access to the same provider was not easily 

attainable: Only if I make appointment six months out. 

3.4.1.3 Transportation Barriers 

Participants in the study cohort ranged from being able to drive to needing specialized bus 

and/or van services to get to and from the medical appointments. However, when asked what they 

would do if their first option was not available, many respondents would cancel their appointments. 

Ronald, a 57-year old male who had a traumatic back injury in 2002 and lives with debilitating 

arthritis and anxiety, informed the interviewer he would cancel an appointment if he could not get 

a ride: 

I just have to cancel the appointment until I can get somebody to take me. But I 
could call and Health MedWest, whatever I got. They will supply me transportation 
if I need it. 
 

Charles, a 66- year old male who has severe lower extremity weakness due to a spinal cord injury, 

was extremely succinct when asked if his initial transportation options were not available, referring 

to himself in the third person: Then “Charles” won’t go to the doctor. 
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3.4.1.4 Psychological Barriers 

Stress and other psychological factors play an integral role in the overall health of people 

with SCID. People with spinal cord injuries experience psychological disorders two times more 

often than the general population and this has been associated with lower CRC screening 

adherence.33,156,157 Key psychological factors such as worrying about other health risks and the 

reluctance to worry about CRC because of anxiety, stress, or being despondent kept several 

participants from being screened. John, a 72-year old who was diagnosed with Kennedy’s Disease 

in 2005 and lost his wife to cancer in 2007, discussed fighting his disease instead of succumbing 

to it: 

I’m not going to make this disease but I’m going to give it one hell of a fight because 
I see these people that come in with ALS and they only got a year to live, well, you 
give up. Something happens to you mentally.  
 

Ruth, a 78-year old female whose body and mind bears the toll of caring for her husband of 40 

years and losing him to Alzheimer’s disease, has given up hope and a will to live: 

I mean because it’s more me. In my mind. It’s not a priority because I really don’t 
wanna be here. I don’t wanna be here. I pray every night. I’m tired, tired, lonesome, 
ready to go. Tired of the pain, tired of the headache, tired of the noise, just tired. 
 
3.4.1.5 Environment and Physical Barriers 

Of all the barriers described during the interviews, environmental and physical barriers to 

healthcare were reported most by participants who required the use of mobility assistive devices. 

Helen discussed one of her frustrations about the physical barriers wheelchair users encounter 

during medical appointments: 

No, I think the one thing that kinda fries me about the medical profession is they 
don’t have, once you’re in the doctor’s office yourself they’re cramped, and they 
got no way for you to get up on the table because they’re high tables so there’s no 
way to accommodate wheelchair folks. 
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Liz, a 51-year old female who has paralysis from the chest down due to being hit in a crosswalk 

by an oncoming vehicle, also discussed how wheelchair users encounter numerous barriers and 

how non- wheelchair users may not understand:  

I don’t have a problem getting to where I’m going its people that act like I’m not in 
this wheelchair and we are at the elevator. Now, you can walk upstairs asshole, I 
can’t. You don’t get on the elevator and look at me like, there’s room, you should 
have let me go on first. You all don’t want me to swing this chair around and tear 
up everybody legs, so you know what I tell them,” I’ll get the next one.” Yeah, that 
happened to me yesterday. 
 

Fred, a 52-year old male who experienced a spinal cord injury which caused paralysis in his lower 

limbs, reported he had not been examined outside of his wheelchair or had an accurate weight 

assessed in nearly a decade: 

So, a full exam no because you have to have a Hoyer lift to transfer people like me 
on to a bed, mat whatever and then we’re all so different. Most of us are frail to 
roll people and put them in situations you're risking not being able to breathe, 
breaking bones, just all kinds of headaches you just don’t think about when you see 
somebody in a chair. 
 
They take your word for your weight. I went through a number of years where I had 
no idea what my weight was. When I came from California, I weighed quite a bit 
more than what I do now, and I lost weight when I came back. I kept telling 
everybody, “Oh I’m three something.” No way you’re that high. “Yeah, I weigh 
three something, I’m fat.” And then when I was hospitalized, they put me on the 
bed, and I weighed 260 something. On my chart it said I was 320. “What happened? 
You lost 60 pounds overnight.” What happened was I hadn’t been weighed in about 
8 years and my weight changed. 
 
3.5 Colorectal Cancer Screening Awareness 

3.5.1 Colorectal Cancer Knowledge 

CRC screening awareness begins with knowledge of CRC. Participants’ knowledge of 

CRC in this study ranged from no knowledge to some knowledge based on friend and family 

histories. When asked what she knew about CRC, Nancy, a 57-year old female whose spinal cord 

injury causes significant pain and the use of a cane to help stabilize an irregular gait, reported what 
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many people echoed about their knowledge of CRC: Not a whole lot. I just know it’s not good. 

Paul also had limited knowledge of CRC and describe it as: Not too much, not too much about it 

at all.  

Many respondents’ knowledge of CRC came from having friends and family with a history 

of CRC. Virginia, a 62-year old female who is a liver transplant survivor with a spinal cord 

injury that radiates pain to her lower extremities, explained she had a family history of 

CRC: My grandmother had rectal cancer. 

Lois, a 65-year old female who had severe anxiety and lives with chronic pain due to her spinal 

cord injury, recounted why she wishes to be screened more often because of paternal CRC history: 

My father died of colon cancer so instead of every ten years I have it every five. 

Carol, a 54-year old female who has chronic fatigue syndrome and a spinal cord injury which 

caused her to support her upper body on the table during our interview, also had a father and sister 

with CRC: 

Well, it’s kinda a personal thing because my dad had colon cancer and my sister 
did. 
 

Seamus, a 68-year old male who has undergone four spinal surgeries and lost his first wife to CRC, 

describe extensive family histories of CRC: 

Anyway, in 49 days she was dead. She had cancer of the colon… I could have been 
an electrical lineman for all I knew about cancer of the colon and so it turns out six 
days after she was diagnosed one of her five brothers was diagnosed with cancer 
of the colon, they both died. Two of the remaining four have pre-cancerous polyps 
found within months of these diagnoses. My dad’s mother died of cancer of the 
colon. Two of my dad’s brothers died of cancer of the colon. My mother’s brother, 
so that’s a different family, has died of cancer of the colon and I’m trying to think—
so my two sons, the product of me and the woman who died of cancer of the colon 
have one bad ass colon of the cancer family history. Their mom died; their dad has 
cancer of the colon. The maternal side of the family, lots on the paternal side of the 
family. 
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Minerva, a 65-year old female with a family history of lung, heart, and skin cancer, and the 

interviewer had the following exchange about her family history of cancer and how it made her 

more willing to get screened: 

Minerva: Yes, yes. In fact, when I got my first colonoscopy here in ’13 they told me 
ten years. I told Dr. [masked] I’m not waiting for ten years. So, I had it in 
December, I had one. 
 
Interviewer: Have you ever had any hesitation about being screened? 
 
Minerva: No, because of the cancer that runs in my family. 
 

Ruth answered what she knew about CRC by informing the interviewer she had once had cancer. 

The dialogue is outlined below: 

Interviewer: What do you know about colorectal cancer?  

Ruth: I had cancer once. I was treated out at KU.  

Interviewer: Were you? Was it colorectal cancer? 

Ruth: Uterus. 

Interviewer: Uterus, okay? So, do you know anything about colon cancer? 

Ruth: I hear about it all the time. 

3.5.2 Colorectal Cancer Screening Knowledge 

When participants were asked what they knew about CRC screening specifically, several 

respondents had little knowledge about screening, but almost all described a specific modality or 

the inner workings of the modality they were familiar with. Alice, a 72-year old female with 

degenerative disc disease and agoraphobia, first stated she knew nothing about CRC screening but 

eventually described two methods: 

Nothing. I know they go up your rectum… it's a thing you can use at home to test 
for cancer in your poop. 
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Harry, a 72-year old male who has a traumatic spinal cord injury from a 30-foot fall off a ladder 

in rural Missouri, also was able to describe two screening modalities: 

I see now that you can do the test, instead of going in and doing the colonoscopy 
you can do a sample and mail it in. 
 

Dean, a 68-year old male who had spinal cord surgery and still experiences residual pain, was able 

to identify the two modalities he had used in the past: Yeah, I've had a colonoscopy before…I had 

the stool test. 

William, a 69-year old cancer survivor who had had multiple spinal surgeries to place stabilizing 

rods, screws, and mesh cages, reported he had undergone at-home gFOBT screening: 

Oh yeah well, I did the little kits at home well you know they're looking for blood 
sending it in and that's always negative 
 

Mary, a 62-year old female who had a spinal cord injury due to an accident and currently is being 

treated for Mycobacterium Avium Complex, outlined her knowledge of CRC screening: 

Well I thought they did it by getting poop and looking at that and then the 
colonoscopy. 
 

Shirley, a 66-year old female with a rare form of anemia, acute pain, and multiple SCIDs, was able 

to identify two forms of CRC screening: 

They used to have a card you put your poop on…It’s supposed to be easier than a 
colonoscopy. 
 
3.5.3  Origins of Colorectal Cancer Screening Knowledge 

While some of the participants could not recall specific names of the CRC screening 

modality, the majority of respondents were able to describe some form of screening method. The 

number of people able to answer if they knew about CRC screening methods was far greater than 

in the Romanian study.147 How people learn of CRC screening is of equal importance. The 
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participants in this study reported their CRC screening awareness came from several entities: 

primary care providers, family and friends, and television and advertisements. 

3.5.3.1 Primary Care Provider 

As discussed earlier, PCP recommendations are a driving force behind CRC screening 

adherence.48,51,60,141,143,158-160 Approximately one-third of respondents interviewed reported that 

their PCP either discussed CRC screening or informed them it was time to be screened: 

Seamus: I think she was the one that set up the colonoscopy… 

Lois: There’s a couple of ways that I have. One of them is I see a gynecologist 
who’s not part of KU. That’s one of the doctors. And, he does the, he sends home 
the hemoccult test with you so there’s that, and then like I said I see an GI doctor 
pretty regularly and he orders a colonoscopy. 
 
Mary: I don't remember, I think [masked] might have said “how long has it been 
since you've had one”, and “we think you should.” 
 
3.5.3.2 Family and Friends 

Barbara, a 58-year old female who injured her spine after a fall due to fatigue from her 

liver transplant, Fred, and Carol had heard about CRC screening from family or friends instead of 

their PCPs: 

Barbara: Yeah, my sisters told me. 

Fred: My dad went through it for the first time about a year ago he said he’s never 
doing it again because he did it twice. 
 
Carol: I think I kinda talked about it because it was so family, it was like within the 
family, are you checked? Are you checked? Are you checked? You know? 
 
3.5.3.3 Television Advertisements 

Nearly one-third of participants interviewed reported they had heard of CRC screening 

through television commercials. When asked what they knew about how they check for CRC, 

Shirley and Alice responded: 
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Shirley: They used to have a card you put your poop on. I guess there’s some other way 
now to do it. I’ve seen it on TV. I don’t pay much attention to it. It’s supposed to be easier 
than a colonoscopy. And if you don’t have a family member or personally had, you know, 
cancer there you can do it. 
 
Alice: I see an advertisement on TV that's called the CG and I it is for 
Col(oguard)®. It's a thing you can use at home to test for cancer in your poop 
 

3.5.4 The “Gold Standard” and Misinformation about Screening 

In 2000, the American College of Gastroenterology (ACG) made the recommendation to 

its members that colonoscopy be performed every ten years as the preferred choice of CRC 

screening.161 Therefore, colonoscopy became the “gold standard” by which other modalities would 

be judged.162 During the interviews, many respondents referred to colonoscopy as the best 

screening option because it is more reliable or accurate: 

Harry: Instead of going in and doing the colonoscopy you can do a sample and 
mail it in and maybe it’s not quite as accurate as the other way. 
 
John: They offered the other but from a reliability standpoint the only way is going 
in there and do the follow-up. 
 

Joyce, a 77-year old female who has severe radicular and acute pain from spinal cord surgery, 

shared her belief that gFOBT is not as reliable as colonoscopy for people with polyps. She has 

previously been screened via colonoscopy with polypectomy: 

There's a little postcard they sent out and you can put some stool on the card and 
send it off and they'll tell you what they found but I don't think that would be very 
reliable for someone who's got polyps. 
 

Jack, a 71-year old male with residual and severe pain in his lower back and hip post spinal 

cord surgery, discussed how his PCPs pushed for him to complete a colonoscopy: 

 [Masked] and [masked] when I first started talking to them, they pushed the 
colonoscopies… They were strongly suggesting it. Twenty-five years ago, that was, 
you know, a big push if you were coming up on 50. You gotta do this it was just 
protocol at the time. You know, that’s what the doctor did, you know, for the patient. 
You hit this age mark this is what you want them to do. 
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While interviewing John, he described a conversation with “GI doctors,” how they informed him 

about colonoscopy being the “gold star” of CRC screening, and how this influenced his decision 

about screening: 

But colonoscopy is the gold star. I’ve heard of GI doctors say that many times. You 
bring up other alternatives to it and he’s like, “Well yeah they have this and that, 
but you know colonoscopy is the gold star,” and I’m like, “Okay”. 
 

When asked about CRC screening, participants responded with information they received or 

perceptions they have regarding the screening process. Helen believed, as several other 

respondents, that stool modalities were less reliable: I think a stool specimen isn’t reliable. 

Participants reported a multitude of timelines for when screening should be accomplished. When 

discussing colonoscopy, Virginia stated they should be performed more frequently than guideline 

standards: So, that’s something that’s done every other year? 

Other participants, such as Harry and Nancy, were under the impression that all screening (no 

matter the modality) occurred at an extended timeline: 

Harry: I know they don’t start checking for it until you’re about 40 years…Then 
they tell you to have a colorectal exam about every five years, something of that 
nature. 
 
Nancy: Every seven years or something like that. 
 

Two respondents, Fred and Liz, tried to describe CRC screening and confused CRC screening with 

other potential cancer screening methods: 

Fred: I think that there’s a blood test also but I’m not familiar with it. 

They have to do an MRI… 

When asked what they knew about CRC screening, most people related CRC screening with 

colonoscopy. Minerva and Jack replied with common answers to this question: 

Minerva: I would think a colonoscopy. 
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Jack: Usually it’s what colonoscopies are for. 

Participants even reported not wanting to be screened because they did not want to undergo a 

colonoscopy. Dorothy and Fred described how they did want to have CRC screening because they 

did not want to do the preparation for a colonoscopy: 

Dorothy: Here's my issue. I don't know when I'm gonna have a bowel movement 
and I have to be on a Chuck and I really have no desire to drink that stuff and have 
someone clean up the mess and clean up the mess and clean up the mess and clean 
up the mess so it's one of those things. 
 
Fred: Absolutely can’t take the test because I can’t be on the pot for 24 hours. 

3.5.5 Why the “Gold Standard” May Not Work for People with SCID 

While the ACG has called for all patients to undergo the “gold standard” for CRC 

screening, people with SCID may not be able to tolerate the preparation for a colonoscopy. When 

participants were asked about why they would not complete another colonoscopy or describe the 

colonoscopy screening process, most participant reported the preparation was emotionally and 

physically taxing. Helen described a process of doing the preparation and not being to make it to 

the toilet in time so as not to soil herself: 

Helen: Because the preparation, that’s the main thing and the aftermath. It’s too 
hard to get to the toilet sometimes…Well, I wish there was a way that you didn’t 
have to do all that preparation because to me if you can’t get up and down because 
the toilet. 
 

John discussed not being able to go through the preparation process now due to being in a 

motorized wheelchair. He also talked to the interviewer about his fierce independence and how he 

would not be able to help the healthcare team maneuver himself into position:  

I couldn’t go through the prep now...It was ugly. You're cleaning yourself out. If 
you don’t have a problem once they get started and it’s just messy…I wouldn’t do 
it now not only for that but just to go in and do the procedure because they would 
have to move me, you know, I couldn’t help them at all.  
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Carol and Lois described the physical and emotional toll of a multi-day colonoscopy preparation 

process. Carol also discussed how the preparation might be a significant barrier to the receipt of 

CRC screening: 

Carol: I know my last one I couldn’t get clean, so I had, you know, because I’ve 
had chronic constipation for so long and because I’m on a lot of stimulants and 
things like that it’s like they have to go above and beyond to get cleaned out really 
well… That could be one reason why people don’t get screened because they heard 
about the prep part and whatever and they don’t—you know, why should I have to 
go through that, you know. 
 
 Lois: Usually everybody could have one day of prep. I’ve had to have as many as 
four days of prep… And, that’s means not eating for four days…It’s pretty brutal. 
You don’t feel well. You can’t do much. 
 
3.6 Discussion 

Although many studies have addressed CRC screening barriers for all patients or patients 

with any disability, this study may be the first to investigate barriers from the vantage point of a 

people with SCID.22,32-38,50,76-81 Respondents discussed barriers to CRC screening, such as 

socioeconomic, transportation, health system, psychological, and physical barriers, preparation for 

colonoscopy, competing demands, and limited CRC and CRC screening awareness. Participants 

reported that they could not always afford medications or personal hygiene items due to fixed 

income constraints. Many respondents described the hardships of coordinating transportation days 

or weeks ahead of medical appointments and how they felt like they had given up control of this 

part of their lives. While KUHS is part of a medical school and seeing additional providers 

(residents) is expected, many participants reported the need to book appointment out six months 

in advance to see their PCPs. Several respondents reported psychological factors which impacted 

their care and CRC screening adherence, such as being emotionally drained and not caring about 

their health or healthcare any longer. People with SCID, who are also wheelchair users, reported 

numerous environmental and physical barriers to include parking, non-adjustable exam tables, 
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desk height, room size, and the inaccessibility of scales for accurate weight measurements. People 

with SCID may have competing diseases and both the individual and the PCP may decide treating 

the SCID or another comorbidity is a greater priority. As John explained: 

I’m to that point now, like I say when you look at colorectal cancer it’s a slow 
progressive, this will get me first. You know what? I’m not going to put myself 
through the hassle of going through the prep, going through the whole thing. 
 

Of those people with SCID who were interviewed, none reported any differences in their overall 

experiences with barriers to CRC screening based on whether they had received screening. A 

possible explanation for this is all respondents were from one geographic location and were seen 

at KUHS. In other words, all participants were subject to the same health system barriers, 

environmental barriers regarding that health system, and healthcare team barriers they encountered 

during their medical appointments. Future studies could examine provider interactions with people 

with SCID through observation of appointment dynamics and in-depth interviews with both parties 

to ascertain how common this concept of competing priorities emerges as a possible barrier to 

CRC screening. 

Although most participants had limited knowledge of CRC, almost all respondents were 

able to describe or name at least one CRC screening modality. This finding contrasts another study, 

which found 17-25% of their study cohort could not identify gFOBT, sigmoidoscopy, or 

colonoscopy.148 These conflicting findings may be explained by: (1) people with SCID may have 

more contact with the healthcare system and therefore have more opportunities to learn about CRC 

screening compared to the patients from the other study, (2) PCPs and other healthcare 

professionals within KUHS may be more proactive about communicating with people with SCID 

about CRC screening, and (3) most interviews occurred during an up-tick of Cologuard® 
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commercials before CRC awareness month in March. Further investigation is needed to verify 

these findings in both people without SCID and people with SCID in other population centers. 

Patient knowledge of CRC screening came from three main sources: PCPs, family and 

friends, and television and advertisements. This finding aligns with the fact that almost all patients 

were able to describe or name a screening modality. Of note, knowledge gained from family and 

friends or television and advertisements corroborate the Romanian study; while knowledge gained 

from PCPs contrasts that study.147 The contradicting findings also align with the rationale above 

that people with SCID may have more contact with the healthcare system and KUHS healthcare 

professionals may be more proactive in CRC screening communication. However, further research 

is needed to determine if this is a local phenomenon. 

 Colonoscopy has been considered the “gold standard” in the US since the ACG proclaimed 

patients should be screened using colonoscopy in 2000.161 While not every participant identified 

colonoscopy as the “gold standard”, one respondent had heard physicians say it was the “gold star” 

and several participants stated it was preferable to other screening modalities. This could be 

because they are parroting what their PCPs have told them in the past, heard it from family or 

friends, or read about it on the internet. Interestingly, 40% of the interviewed participants referred 

to CRC screening as colonoscopy and 20% of those interviewed did not want to complete CRC 

screening because they equated screening with colonoscopy. 

People with SCID may not wish to undertake or be able to tolerate the preparation for 

colonoscopy. Almost half of all participants interviewed described the preparation as emotionally 

or physically draining. Several respondents with severe mobility restrictions discussed never doing 

the preparation again due to an inability to transfer fast enough from their wheelchair to the toilet. 

Other participants described the taxing effect of a multi-day cleanse which was needed because of 
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neurogenic bowel or other bowel disorders. Not all participants with SCID are unable to undergo 

the preparation process for colonoscopy; however, a majority of people with SCID have 

inadequate preparation.26 People with SCID may also be at increased risk of complications, such 

as perforations of the colon, during the colonoscopy procedure due to sensation deficits occurring 

from nerve damage.28 Colonoscopy may be high yield for certain patient populations, but 

colonoscopy may not be the most appropriate modality for people with SCID. Further examination 

of screening modalities, other than colonoscopy, is warranted to help increase CRC screening 

adherence in this at-risk population. Of note, many participants did not readily identify with their 

SCID status. By this, I mean many of the respondents did not link their SCID status to their overall 

health status even with a formal diagnosis in their medical records. During the interviews, one 

participant told the interviewer she did not have a SCID, which prompted a search of her records. 

Her medical records showed several diagnoses linked to SCID status as outlined in Table 3. 

Possible explanations for this could be many of the respondents have multiple comorbidities which 

were more significant to their daily lives, respondents do not associate ailments such as recurring 

back, hip, or leg pain with their SCID diagnosis, or they had an injury with subsequent surgery 

and believe they are “fixed” because daily maintenance is not required. Individuals with a SCID 

that caused them to alter daily activities, such as ALS, spina bifida, or needed of a mobility assisted 

device, were more likely to associate their SCID status with their overall health status. Future 

studies may look at SCID status severity and determining how barriers to CRC screening are 

perceived based on SCID severity.   

3.7 Contributions 

Most studies in the area of CRC screening and disabilities rely on patient surveys and do 

not delineate between the broad category of physical disability and the more specific category of 
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SCID.12,78,123,124,155,163 While there are several current studies on people with SCID and the receipt 

of CRC screening, this is the first study of CRC screening among people with SCID from the 

patient’s point of view. National surveys do not capture data from institutionalized individuals, 

including patients in long-term care facilities. By using HERON and KUHS clinical records to 

acquire patient names, the study was able to include two patients who live in long-term care 

facilities and one patient who lives in an assisted-living facility. This inclusion allowed for data to 

be collected from an underrepresented patient population. Future studies should examine if 

disparities exist in CRC screening adherence and barriers to screening between patients who are 

and are not classified as institutionalized, especially people with SCID. 

3.8 Limitations 

Several limitations of this study should be considered along with the findings. First, the 

interview guide and responses were descriptive in nature. Thus, it may not be feasible to use for 

recommendations on new strategies to increase CRC screening in the overall population with 

SCID. However, the recommendation to explore alternative modalities to increase CRC screening 

is an essential step to begin developing public health interventions for this population. Second, the 

findings are biased towards people with SCID as no comparison interviews were completed with 

people without SCID to explore their barriers to CRC screening. However, some of the barriers, 

such as transportation, CRC screening awareness, and colonoscopy prep, may be applicable to 

people without SCID or people with other disabilities. Further research is needed to investigate if 

the barriers identified by this study are transferable to people with and without SCID in other 

geographic regions. Lastly, selection bias was a limitation due to the process of participant 

recruitment. Only participants who opted into research studies were contacted and only the 

participants willing to be interviewed were part of the study cohort. Of the 466 eligible people with 
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SCID, 131 people were called to schedule the 30 interviews. While responses from the 30 

participants were consistent, which indicates data saturation, more research is warranted to verify 

the findings within this population. 

3.9 Conclusion 

There were no significant differences in the experiences of CRC screening barriers reported 

by the individuals interviewed based on prior screening. A significant portion of the study 

population had a low knowledge level of CRC unless they had encountered it through family or 

friends. Most participants were able to name or describe one screening modality with colonoscopy 

being the top modality discussed. Many of the participants would not undergo CRC screening 

because they equated it with colonoscopy and reported both emotional and physical distress during 

the colonoscopy preparation. To ensure that all people with SCID who are eligible for CRC 

screening are informed about the benefits of screening, communication and prevention 

interventions should be specifically targeted for this population. Limited knowledge of CRC, 

limited knowledge of CRC screening, and complications with colonoscopy preparation and 

procedures should be considered when developing more effective communication and prevention 

strategies. In addition, physicians should be mindful of other barriers often encountered by this 

population, including transportation, physical accessibility of facilities, socioeconomic situation, 

and co-occurring psychological conditions.  

People with SCID are at an increased risk for some common maladies and have further 

risks for SCID-related complications. It is vital that the overall healthcare for people with SCID 

include preventive care, such as CRC screening, to improve health outcomes and decrease 

preventable illnesses and complications. Barriers to healthcare exist for people with SCID, thus, 
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PCPs and people with SCID must acknowledge and strive to minimize these barriers through 

patient-centric care and the use of open communication geared to maximize health outcomes. 
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4 What do Healthcare Teams Report about their Colorectal Cancer Screening Practices, 

Knowledge, and Recommendations for Patients with Spinal Cord Injuries and/or 

Disorders 

4.1 Abstract 

4.1.1 Background 

Colorectal cancer (CRC) continues to be the third most common cancer for both genders 

in the United States; however, mortality rates could be significantly lowered through screening 

and early detection. Medical staff and medical support staff have a pivotal role in CRC prevention 

and screening. The aims of this study are (1) to examine medical staff’s and medical support staff’s 

CRC screening knowledge and self-report of recommendations in clinical practice and (2) 

determine if disparities in CRC screening recommendations are apparent for patients with spinal 

cord injuries and/or disorders (SCID). 

4.1.2 Methods 

A cross-sectional survey was developed and distributed to the Family Medicine and 

Internal Medicine departments at the University of Kansas Health System (KUHS) about CRC 

screening knowledge, recommendations, and clinical practice. Overall, 90 medical staff and 32 

medical support staff completed the survey for a participation rate of 61.2% for medical staff and 

94.1% for medical support staff. Survey data were analyzed using descriptive statistics and 

Fisher’s exact tests. Clinical vignettes were utilized to garner insights into what medical staff 

members report as their CRC recommendations for healthy patients as well as patients with 

paraplegia and amyotrophic lateral sclerosis (ALS). 
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4.1.3 Results 

Medical support staff knowledge about CRC screening timing was low. Most medical staff 

were able to identify the correct timing for stool-based screening modalities and colonoscopy; 

however, they were less accurate about the recommended timing of virtual colonoscopy, 

sigmoidoscopy, and combining sigmoidoscopy with FIT. Disparities in CRC screening 

recommendations for patients with paraplegia and ALS were reported by medical staff members.  

4.1.4 Conclusion 

Most medical staff members adapt their CRC screening recommendations in response to 

patient age and SCID status within established guidelines; however, a significant number of 

respondents would recommend screening outside established guidelines. There is a need for 

medical staff and medical support staff training to improve CRC screening knowledge and 

recommendations, especially for the SCID population. 

4.2 Background 

4.2.1 Colorectal Cancer (CRC) Screening 

CRC is the third most common cancer and second leading cause of cancer-related mortality 

for both genders within the United States (US); however, there is the potential for a 60% reduction 

in CRC mortality through early detection and subsequent polypectomy.22,29,30,32,34,37,43,47-

51,55,57,59,60,63-66,82,83 The US Preventive Services Task Force (USPSTF) recommends regular CRC 

screening for asymptomatic adults between age 50-75 years, which can occur using a variety of 

screening tests (see Table 1).60 Of note, the USPSTF recommendations are the same for 

asymptomatic adults with or without spinal cord injury and/or disorders (SCID).  

However, adherence to the USPSTF CRC screening guidelines falls below the Healthy 

People 2020 target, and adherence rates are even lower for people with SCID, despite their 
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potential increased risk for CRC.22-24,84-88 As medical knowledge increases and medical technology 

and treatments become more sophisticated, more patients with SCID are expected to survive into 

the recommended age for CRC screening (50 – 75 years), and this will necessitate an increase of 

CRC screening in this at-risk population.24,98-100   While reasons for CRC screening non-

adherence in all populations are extensive, including (1) socioeconomic and ethnic factors, (2) 

healthcare system barriers, (3) excessive wait times for primary care and gastroenterology 

(endoscopies), (4) preparation for endoscopies, (5) psychological factors, and (6) lack of screening 

recommendation, this paper examines the role of healthcare teams’ knowledge and practice32-

38,48,51,141,143,155 Using results from a survey about CRC screening knowledge and self-reported 

recommendations for patients with and without SCID, this paper reports on the knowledge and 

practice of both medical and medical support staff members. 

4.2.2 Medical Staff Recommendations, Knowledge, and Attitudes about CRC Screening 

for Patients with SCID 

Research indicates that medical staff (Doctor of Medicine or MD, Doctor of Osteopathic 

Medicine or DO, Physician Assistant or PA, or Advanced Practice Registered Nurse APRN) 

recommendations and their subsequent discussions with patients about CRC screening are the most 

significant predictors of CRC screening.23,28,51,52,131,141-145 In turn, research also shows that a 

primary care provider’s (PCP) CRC screening recommendation may be influenced by their 

knowledge and attitudes about CRC screening and treating patients with SCID.23,132 Implementing 

CRC screening for people with SCID involves numerous potential hardships for patients which 

may cause healthcare providers to hesitate in discussing and/or recommending CRC screening to 

their patients with SCID.24,26-31,90,93,94,101 PCPs may be hesitant to recommend CRC screening to 

people with SCID due to: (1) the potential for false-positive gFOBT results due to blood being 
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present in stool samples from bowel management protocols and (2) the potential for complications 

during endoscopy due to neurogenic bowel disorder, which is significantly more common in the 

SCID population.24,26-31,101,139,164  

In the US, colonoscopy is the preferred method of CRC screening by patients (59%) and 

providers (96%); however, many European countries prefer gFOBT and Canada goes further to 

not recommend colonoscopy for preventive screening.165-167 Of note, one of the most frequently 

reported barriers (71.4%) to CRC screening for people with SCID was an inability to undergo the 

preparation for a colonoscopy.134 Colonoscopies may pose specific challenges for people with 

SCID such as an inability to perform frequent transfers due to stimulant laxatives used during the 

preparation, potential for skin management complications, and autonomic dysreflexia during the 

procedure.23,26,27,29,135,136 

 Medical staff knowledge and attitudes about recommended CRC screening modalities is 

well documented in the literature. Klabunde et al. (2009) reported that, of the 1266 PCPs surveyed, 

95% believed that colonoscopy is effective at reducing CRC mortality compared to only 12% who 

believed gFOBT and 16% who believed sigmoidoscopy were effective at reducing CRC 

mortality.160 The belief in the effectiveness of colonoscopies is worth noting, since only gFOBT, 

fecal DNA tests, and sigmoidoscopy have been shown in randomized controlled trials to reduce 

CRC mortality.168-179 In addition, several studies have reported physicians recommend 

colonoscopy even when their patients had expressed a screening preference other than 

colonoscopy.180-182 Further, most PCPs knew the USPSTF guidelines recommended age 50 years 

to start CRC screening; however, nearly 30% of PCPs began recommending gFOBT to their 

patients at age 40 years.160 Given previous research indicating that physicians may be less likely 

to recommend CRC screening for patients with SCID and also gaps in PCP knowledge about CRC 



 
 

69 
 

screening guidelines and modalities, it is important to examine whether PCPs explicitly report 

different CRC screening recommendations for their patients with SCID and/or if they report 

knowledge gaps that may affect their CRC screening recommendations for this population.  

4.2.3 The Role, Attitude, and Knowledge of Medical Support Staff about CRC Screening 

 Although PCP recommendations for CRC screening have been shown to increase CRC 

screening adherence in the general population, medical support staff (Registered Nurse or RN, 

Licensed Practical/Vocational Nurse or LPN/LVN, Medical Assistant or CMA/MA) can also play 

a role.48,51,141,143,155,183 Medical support staff can offer education to patients regarding cancer 

prevention, strategies for early detection, and screening services or recommendations.184 Medical 

support staff may have more time and opportunity than PCPs to serve as patient advocates 

regarding CRC screening, with consideration for the patient’s beliefs and perceptions about cancer 

screenings.185-191 A growing body of literature is examining the role of medical support staff in 

primary care settings and how they impact CRC screening.192-201 One study reported an increase 

in referrals for CRC screening (47% to 86%) by incorporating medical support staff.200 The process 

used to increase referrals included front-desk personnel marking billing slips, reminding nurses to 

perform chart reviews and educate patients about CRC screening.200 Other studies used patient 

navigation techniques, such as phone calls and mailings to explain screening options, which 

successfully increased CRC screening.194-196,198,199 Honeycutt et al. (2013) reported that patients 

who were assigned to patient navigation clinics were significantly more likely to be up-to-date on 

CRC screening compared to patients assigned to non-navigation clinics (43% vs. 11%, 

respectively).195 While the above studies demonstrate the role of medical support staff in 

increasing CRC screening adherence for the general patient population, no studies were found that 

examined these interventions specifically for patients with SCID.  
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Few studies have been conducted regarding the attitudes and knowledge of medical support 

staff regarding CRC screening. Muliira et al. (2016) reported most medical support staff had 

positive attitudes about CRC screening due to participant agreement on surveys with statements 

such as “CRC is preventable” (79.3%) and “CRC screening is beneficial” (80.5%).202,203 While 

these studies report a positive orientation to CRC screening, support staff knowledge about CRC 

screening (including modalities, guidelines, and effectiveness) is generally low or inadequate.202-

204 Although 62% of medical support staff were able to identify the age for initiating CRC 

screening, most could not identify the timelines of specific screening modalities: gFOBT (36.6%), 

sigmoidoscopy (34.1%), and colonoscopy (6.1%).202  However, studies of medical support staff 

knowledge and attitudes about CRC screening have yet to assess their knowledge and attitudes 

specific to patients with SCID. The research aim for this paper is to garner new information from 

medical staff and medical support staff members regarding their opinions on CRC screening 

knowledge, recommendations, and practices for patients with SCID. 

4.3 Method 

4.3.1 Surveys 

Study data were collected and managed using Research Electronic Data Capture (REDCap) 

tools hosted at the University of Kansas Medical Center.205 REDCap is a secure, web-based 

application designed to support data capture for research studies, providing 1) an intuitive interface 

for validated data entry; 2) audit trails for tracking data manipulation and export procedures; 3) 

automated export procedures for seamless data downloads to common statistical packages; and 4) 

procedures for importing data from external sources. Two pilot surveys (see Appendices C & D) 

were developed and approved through the University of Kansas Medical Center Institutional 

Review Board (IRB). Before obtaining approval from the IRB, the surveys were given to six 
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experts from various specialties (economics, Family Medicine, radiology, disability studies, 

sociology, and nursing) to review for content validity and accuracy. Comments from the six 

experts were reviewed and incorporated into the final surveys. An email solicitation (see Appendix 

E) was approved through the IRB and sent to each potential participant using the university email 

exchange server and the blind carbon copy feature on Microsoft Outlook to maintain anonymity. 

The REDCap surveys allowed for the study of medical and medical support staff opinions on: (1) 

whether they discuss CRC screening with any of their patients; (2) whether patient preference is 

influential in their CRC screening recommendations; (3) whether a patient having SCID is 

influential in their CRC screening recommendations; (4) how influential guidelines are to their 

CRC screening recommendations; (5) their knowledge of CRC screening guidelines; and (6) how 

a terminal prognosis affects their screening recommendations. 

The surveys took approximately 10 minutes to finish and there was no compensation given 

to any participant for the completion of a survey. Demographic data were collected for each survey 

respondent. Both surveys contained 11 questions, outside of demographics, based on previous 

studies and USPSTF guidelines for CRC screening.202,203 The questions were adapted to elicit 

responses pertaining to CRC screening knowledge, discussing CRC screening with their patients, 

what type of screening (if any) is recommended for patients with various forms of SCID compared 

to patients without SCID, barriers to screening for patients with SCID, and if a terminal prognosis 

may impact CRC screening recommendations.   

4.3.2 Study Sample 

Surveys were sent to all medical staff in the Family Medicine (FM) and Internal Medicine 

(IM) departments (n = 148; 54 FM and 94 IM) and support staff (n = 38; 14 FM & 24 IM) within 

the University of Kansas Health System. After excluding personnel who were on extended leave 
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and would not be available during the study period, the final potential availability for medical staff 

was 147 and for medical support staff was 34. Initial surveys went online in November 2018; 

however, the full lists of potential participants were not received from the individual department 

coordinators until January 2019. Reminders were sent out approximately once every two weeks 

and both surveys remained open through the end of March 2019. In addition, paper copies were 

distributed at one Family Medicine and one Internal Medicine weekly medical staff meeting for 

non-responders to the online survey. Once paper copies were completed, they were uploaded into 

REDCap. Final response rates were 61% (90 of 147 available) for the medical staff and 94% (32 

of 34 available) for the medical support staff. 

4.3.2.1 Medical Support Staff Demographics 

The detailed characteristics of the 32 medical support staff respondents are shown in Table 

18. The majority of participants were RNs (n = 17, 53.1%), less than 30 years old (n = 18, 56.3%), 

female (n = 31, 96.9%), white (n = 29, 90.6%), had less than 5 years of experience post training (n 

= 25, 78.1%), and had been with KUHS to include training less than 5 years (n = 26, 81.3%). 

Table 19. Detailed Characteristics of Medical Support Staff Respondents. 

    

Registered 
Nurse 
(RN) 

License 
Practical / 
Vocational 
Nurse 
(LPN or 
LVN) 

Certified 
Medical 
Assistant 
or 
Medical 
Assistant 

Certified 
Nurse 
Aide or 
Nurse 
Aide Other p-value 

   N=17 N=7 N=5 N=2 N=1   
What is your current 
age? 

18-29 years 
old 11 (65%) 3 (43%) 2 (40%) 2 (100%) 0 (0%) 0.19 

  
30-39 years 
old 4 (24%) 4 (57%) 2 (40%) 0 (0%) 0 (0%)   

  
40-49 years 
old 1 (6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)   

  
50-59 years 
old 1 (6%) 0 (0%) 1 (20%) 0 (0%) 1 (100%)   

What is your sex? Female 17 (100%) 6 (86%) 5 (100%) 2 (100%) 1 (100%) 0.45 
  Male 0 (0%) 1 (14%) 0 (0%) 0 (0%) 0 (0%)   
What is your race? White 16 (94%) 7 (100%) 3 (60%) 2 (100%) 1 (100%) 0.15 
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Registered 
Nurse 
(RN) 

License 
Practical / 
Vocational 
Nurse 
(LPN or 
LVN) 

Certified 
Medical 
Assistant 
or 
Medical 
Assistant 

Certified 
Nurse 
Aide or 
Nurse 
Aide Other p-value 

  
More than 
one (1) race 1 (6%) 0 (0%) 2 (40%) 0 (0%) 0 (0%)   

How many years of 
experience post 
training do you have 
in your primary 
specialty? 0-5 years 14 (82%) 7 (100%) 2 (40%) 2 (100%) 0 (0%) 0.050 
  6-10 years 2 (12%) 0 (0%) 1 (20%) 0 (0%) 0 (0%)   
  11-15 years 1 (6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)   
  16+ years 0 (0%) 0 (0%) 2 (40%) 0 (0%) 1 (100%)   
How many years to 
include training have 
you been with the 
University of Kansas 
Health System? 0-5 years 13 (76%) 6 (86%) 4 (80%) 2 (100%) 1 (100%) 0.99 
  6-10 years 3 (18%) 1 (14%) 1 (20%) 0 (0%) 0 (0%)   
  11-15 years 1 (6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)   

4.3.2.2 Medical Staff Demographics 

The characteristics of the 90 medical staff participants are presented in Table 19 and show 

Family Medicine (n = 41, 46%) and internal medicine (n = 49, 54%) were almost equally 

represented in the sample. The majority of the medical staff participants were less than 50 years 

old (n = 74, 82.2%), female (n = 54, 60%), white (n = 59, 65.6%), held a board certification (n = 

58, 64.4%), had 5 or less years of experience post training (n = 50, 55.6%), and had been with 

KUHS less than five years including training (n = 53, 58.9%). Residents were encouraged and not 

excluded from taking the survey and represent the 35.6% of the respondents that answered they 

were not board certified. There were also six (6) respondents who answered “other” to the primary 

specialty question. These six respondents hold another board certification (such as geriatrics, 

oncology, or palliative medicine) and were all from the Internal Medicine department; therefore, 

they were grouped with other Internal Medicine PCPs for analysis.  
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4.3.3 Statistical Analysis 

Data management and all analyses were performed using Stata version 14.2 and 

significance levels were set at α = 0.05. Data obtained from the surveys were analyzed using 

descriptive statistics and chi-square tests of independence. Two separate chi-square analyses were 

performed for the medical staff based on profession (Physician, PA, or APRN) and specialty 

(Family Medicine or Internal Medicine) and one chi-square analysis was performed for the medical 

support staff based on profession (RN, LPN/LVN, or CMA). Three output tables with the p-values 

were created from Fisher’s exact testing (see Appendices D, E, & F).206  

Table 20. Detailed Characteristics of the Medical Staff Respondents. 

    
Family 
Medicine 

Internal 
Medicine p-value 

     
    N=41 N=49   
     
What is your current 
profession? Physician (Including MD or DO) 35 (85%) 47 (96%) 0.19 

 Physician Assistant 2 (5%) 0 (0%)  
  Nurse Practitioner 4 (10%) 2 (4%)   
     
What is your current age? 18-29 years old 8 (20%) 14 (29%) 0.28 

 30-39 years old 15 (37%) 15 (31%)  
  40-49 years old 9 (22%) 13 (27%)   
 50-59 years old 3 (7%) 6 (12%)  
  60-69 years old 5 (12%) 1 (2%)   
 70+ years old 1 (2%) 0 (0%)  
          
What is your sex? Female 27 (66%) 27 (55%) 0.39 
  Male 14 (34%) 22 (45%)   
     
What is your race? Asian 8 (20%) 5 (10%) 0.34 

 Black or African American 1 (2%) 4 (8%)  
  White 24 (59%) 35 (71%)   
 More than one (1) race 4 (10%) 2 (4%)  
  I do not want to answer this question 4 (10%) 3 (6%)   
     
Do you hold a board 
certification? no 15 (37%) 17 (35%) 1 

 yes 26 (63%) 32 (65%)  
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Family 
Medicine 

Internal 
Medicine p-value 

How many years of 
experience post training do 
you have in your primary 
specialty? 0-5 years 21 (51%) 29 (59%) 0.68 
  6-10 years 3 (7%) 3 (6%)   
 11-15 years 6 (15%) 9 (18%)  
  16+ years 11 (27%) 8 (16%)   
     
How many years to include 
training have you been with 
the University of Kansas 
Health System? 0-5 years 24 (59%) 29 (59%) 0.49 

 6-10 years 2 (5%) 6 (12%)  
  11-15 years 5 (12%) 7 (14%)   
 16+ years 10 (24%) 7 (14%)  

4.4 Results 

4.4.1 Medical Support Staff Reported CRC Screening Knowledge, Recommendations, and 

Practices 

Medical support staff were asked how often CRC screening modalities were recommended 

by the USPSTF (see Table 20) to assess their CRC screening knowledge. For most screening 

modalities, the medical support staff answered the question with “I do not know”; however, almost 

half of the respondents knew colonoscopies should be performed every 10 years (n = 15, 46.9%). 

Over half (53%) of the respondents also reported that they did not know how much influence the 

USPSTF guidelines had on their CRC screening recommendations. Most medical support staff 

(78%) reported they did not know if a patient’s SCID would influence their CRC screening 

recommendations. When asked how often they discussed CRC screening with any of their patients, 

72% of medical support staff reported they never or almost never discussed CRC screening. For 

the six respondents (19% of those surveyed) who answered that they were likely to discuss CRC 

screening with their patients, four would recommend a specific modality (3-colonoscopy & 1-stool 

test). However, due to the small sample size and the number of respondents who answered 
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questions with “I do not know”, it is difficult to distinguish patterns of CRC screening knowledge, 

practice, and recommendations for the medical support staff.  

Table 21. Medical Support Staff Responses about the Timeliness of CRC Screening Modalities. 

For the following screening tests, please indicate how often each should be performed? 

    

Registered 
Nurse 
(RN) 

License 
Practical / 

Vocational 
Nurse 

(LPN or 
LVN) 

Certified 
Medical 

Assistant 
or 

Medical 
Assistant 

Certified 
Nurse 

Aide or 
Nurse 

Aide Other 
p-

value 
gFOBT Every year 4 (24%) 3 (43%) 1 (20%) 0 (0%) 0 (0%) 0.14 
  Every 1 or 3 years 0 (0%) 1 (14%) 1 (20%) 0 (0%) 0 (0%)   
  Every 5 years 0 (0%) 1 (14%) 1 (20%) 0 (0%) 0 (0%)   
  Every 10 years 0 (0%) 0 (0%) 0 (0%) 1 (50%) 0 (0%)   

  

Every 10 years 
with FIT every 
year 1 (6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)   

  I do not know 12 (71%) 2 (29%) 2 (40%) 1 (50%) 

1 
(100%

)   
FIT Every year 4 (24%) 3 (43%) 1 (20%) 0 (0%) 0 (0%) 0.73 
  Every 1 or 3 years 1 (6%) 1 (14%) 0 (0%) 0 (0%) 0 (0%)   
  Every 5 years 1 (6%) 0 (0%) 1 (20%) 1 (50%) 0 (0%)   

  I do not know 11 (65%) 3 (43%) 3 (60%) 1 (50%) 

1 
(100%

)   
FIT-DNA test Every year 1 (6%) 1 (14%) 2 (40%) 0 (0%) 0 (0%) 0.73 
  Every 1 or 3 years 3 (18%) 2 (29%) 0 (0%) 1 (50%) 0 (0%)   
  Every 5 years 2 (12%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)   

  I do not know 11 (65%) 4 (57%) 3 (60%) 1 (50%) 

1 
(100%

)   
Colonoscopy Every 1 or 3 years 0 (0%) 0 (0%) 0 (0%) 1 (50%) 0 (0%) 0.019 
  Every 5 years 5 (29%) 0 (0%) 3 (60%) 1 (50%) 0 (0%)   

  Every 10 years 9 (53%) 5 (71%) 0 (0%) 0 (0%) 

1 
(100%

)   

  

Every 10 years 
with FIT every 
year 0 (0%) 1 (14%) 0 (0%) 0 (0%) 0 (0%)   

  I do not know 3 (18%) 1 (14%) 2 (40%) 0 (0%) 0 (0%)   
CT 
Colonography Every 1 or 3 years 0 (0%) 0 (0%) 0 (0%) 1 (50%) 0 (0%) 0.006 
  Every 5 years 3 (18%) 1 (14%) 2 (40%) 0 (0%) 0 (0%)   

  Every 10 years 1 (6%) 0 (0%) 0 (0%) 0 (0%) 

1 
(100%

)   
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For the following screening tests, please indicate how often each should be performed? 

    

Registered 
Nurse 
(RN) 

License 
Practical / 

Vocational 
Nurse 

(LPN or 
LVN) 

Certified 
Medical 

Assistant 
or 

Medical 
Assistant 

Certified 
Nurse 

Aide or 
Nurse 

Aide Other 
p-

value 

  

Every 10 years 
with FIT every 
year 1 (6%) 1 (14%) 0 (0%) 0 (0%) 0 (0%)   

  I do not know 12 (71%) 5 (71%) 3 (60%) 1 (50%) 0 (0%)   
Sigmoidoscopy Every 1 or 3 years 1 (6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0.57 
  Every 5 years 2 (12%) 2 (29%) 2 (40%) 1 (50%) 0 (0%)   

  Every 10 years 3 (18%) 0 (0%) 0 (0%) 0 (0%) 

1 
(100%

)   

  

Every 10 years 
with FIT every 
year 2 (12%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)   

  I do not know 9 (53%) 5 (71%) 3 (60%) 1 (50%) 0 (0%)   
Sigmoidoscopy 
with FIT Every 1 or 3 years 1 (6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0.45 
  Every 5 years 2 (12%) 1 (14%) 2 (40%) 1 (50%) 0 (0%)   

  Every 10 years 2 (12%) 0 (0%) 0 (0%) 0 (0%) 

1 
(100%

)   

  

Every 10 years 
with FIT every 
year 1 (6%) 1 (14%) 0 (0%) 0 (0%) 0 (0%)   

  I do not know 11 (65%) 5 (71%) 3 (60%) 1 (50%) 0 (0%)   
4.4.2 Medical Staff Reported CRC Screening Knowledge, Recommendations, and 

Practices 

4.4.2.1 CRC Screening Knowledge 

Medical staff members were asked how often CRC screening modalities should be 

performed to gauge their knowledge of USPSTF guidelines (see Table 21). Over half of the 

medical staff identified the correct timeline for gFOBT (n = 75, 83.3%), FIT (n = 49, 54.4%), FIT-

DNA (n = 53, 58.9%), and colonoscopy (n = 83, 92.2%). However, only 29 (35%) knew a CT 

colonoscopy should be performed every 5 years, 43 (47.8%) correctly answered that a 

sigmoidoscopy is needed every 5 years, and 12 (13.3%) knew a sigmoidoscopy could be extended 

to every 10 years if a FIT is performed annually. There was no statistically significant difference 
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in the reported knowledge of CRC screening guidelines between Family Medicine and Internal 

Medicine providers.  

Table 22. Medical Staff Responses about the Timeliness of CRC Screening Modalities. 

Modality Periodicity 
Family 

Medicine 
Internal 

Medicine p-value 

  (N=41) (N=49)  
          
For the following screening tests, please indicate how often each should be performed.   
          
Guaiac Fecal Occult Blood Test (gFOBT) Every year 34 (83%) 41 (84%) 0.95 
  Every 1 or 3 years 4 (10%) 5 (10%)   

 Every 5 years 0 (0%) 0 (0%)  
  Every 10 years 1 (2%) 0 (0%)   

 Every 10 years with FIT every year 0 (0%) 0 (0%)  
  I do not know 2 (5%) 3 (6%)   

     
Fecal immunochemical test (FIT) Every year 22 (54%) 27 (55%) 0.74 

 Every 1 or 3 years 14 (34%) 13 (27%)  
  Every 5 years 0 (0%) 2 (4%)   

 Every 10 years 0 (0%) 1 (2%)  
  Every 10 years with FIT every year 0 (0%) 0 (0%)   

 I do not know 5 (12%) 6 (12%)  
          
FIT-DNA test Every year 5 (12%) 11 (22%) 0.73 
  Every 1 or 3 years 26 (63%) 27 (55%)   

 Every 5 years 5 (12%) 4 (8%)  
  Every 10 years 1 (2%) 1 (2%)   

 Every 10 years with FIT every year 0 (0%) 0 (0%)  
  I do not know 4 (10%) 6 (12%)   

     
Colonoscopy Every year 0 (0%) 0 (0%) 0.48 

 Every 1 or 3 years 0 (0%) 0 (0%)  
  Every 5 years 2 (5%) 1 (2%)   

 Every 10 years 36 (88%) 47 (96%)  
  Every 10 years with FIT every year 2 (5%) 1 (2%)   

 I do not know 1 (2%) 0 (0%)  
          
CT Colonography Every year 0 (0%) 1 (2%) 0.27 
  Every 1 or 3 years 0 (0%) 4 (8%)   

 Every 5 years 15 (37%) 14 (29%)  
  Every 10 years 2 (5%) 6 (12%)   

 Every 10 years with FIT every year 5 (12%) 4 (8%)  
  I do not know 19 (46%) 20 (41%)   

     
Flexible Sigmoidoscopy Every year 0 (0%) 0 (0%) 0.19 

 Every 1 or 3 years 11 (27%) 12 (24%)  
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Modality Periodicity 
Family 

Medicine 
Internal 

Medicine p-value 
  Every 5 years 23 (56%) 20 (41%)   

 Every 10 years 0 (0%) 2 (4%)  
  Every 10 years with FIT every year 0 (0%) 4 (8%)   

 I do not know 7 (17%) 11 (22%)  
          
Flexible Sigmoidoscopy with FIT Every year 0 (0%) 0 (0%) 0.77 
  Every 1 or 3 years 4 (10%) 7 (14%)   

 Every 5 years 14 (34%) 16 (33%)  
  Every 10 years 1 (2%) 4 (8%)   

 Every 10 years with FIT every year 6 (15%) 6 (12%)  
  I do not know 16 (39%) 16 (33%)   

4.4.2.2 CRC Screening Practice 

When asked how likely it would be if they had discussed CRC screening, 93.33% of 

medical staff respondents reported that they likely would have discussed CRC screening with their 

patients. Very few (n = 17, 21%) of the medical staff reported having standing orders for CRC 

screening and, of those, 16 prefer colonoscopy as their standing order. Medical staff members 

reported having numerous influencers of their CRC screening recommendation practices. Most 

medical staff respondents reported patient preference, their professional organization’s guidelines, 

and a patient having a terminal prognosis would be influential on the modality ordered and if they 

would recommend screening (see Table 22).  Specifically, for patients with SCID, over half of the 

medical staff respondents reported a patient’s SCID would influence the modality they 

recommended (see Table 22). When asked who has a higher risk of CRC, 57.8% of medical staff 

members responded that people with and without SCID have equal risks (see Table 22). This is 

significant as people with SCID have proportionately higher comorbidities linked to CRC 

compared to people without SCID.23,84-88  

Table 23. Medical Staff Responses to Survey Questions 

    Family 
Medicine 

Internal 
Medicine p-value 

    (N=41) (N=49)   
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    Family 
Medicine 

Internal 
Medicine p-value 

How influential is patient preference on 
which type of colorectal cancer 
screening you order? 

        

  Very Influential 21 (51%) 20 (41%) 0.38 
  Somewhat Influential 19 (46%) 23 (47%)   
  Not Influential 1 (2%) 4 (8%)   
  Not Applicable 0 (0%) 2 (4%)   
          
How influential is your professional 
organization's guidelines on which type 
of colorectal cancer screening you order? 

        

  Very Influential 18 (44%) 32 (65%) 0.055 
  Somewhat Influential 18 (44%) 11 (22%)   
  Not Influential 3 (7%) 2 (4%)   
  Not Familiar With 0 (0%) 3 (6%)   
  Not Applicable 2 (5%) 1 (2%)   
          
How influential would the following 
terminal prognoses have on your 
recommendation for CRC screening? 

        

          
0-6 months Very Influential 39 (95%) 48 (98%) 0.73 
  Somewhat Influential 1 (2%) 0 (0%)   
  I do not know 1 (2%) 1 (2%)   
          
6-12 months Very Influential 34 (83%) 47 (96%) 0.044 
  Somewhat Influential 6 (15%) 1 (2%)   
  I do not know 1 (2%) 1 (2%)   
          
12+ months Very Influential 20 (49%) 31 (63%) 0.16 
  Somewhat Influential 17 (41%) 17 (35%)   
  Not Influential 3 (7%) 0 (0%)   
  I do not know 1 (2%) 1 (2%)   
          
How influential is a patient's spinal cord 
injury and/or disability on which type of 
colorectal cancer screening you order? 

        

  Very Influential 13 (32%) 14 (29%) 0.97 
  Somewhat Influential 13 (32%) 15 (31%)   
  Not Influential 6 (15%) 7 (14%)   
  Not Familiar With 6 (15%) 7 (14%)   
  Not Applicable 3 (7%) 6 (12%)   
          
Who do you think has a higher risk of 
colorectal cancer? 

Patient with a spinal cord 
injury and/or disability 8 (20%) 7 (14%) 0.67 

  They have equal risk 24 (59%) 28 (57%)   
  I do not know 9 (22%) 14 (29%)   
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4.4.2.3 Clinical CRC Recommendation Vignettes 

CRC screening recommendations were assessed using clinical vignettes (see Appendix C). 

The clinical vignettes were adapted from Haggstrom et al.’s (2013) comorbidity clinical vignettes 

to focus on SCID status.48 Clinical vignettes allow for a better understanding of how medical staff 

respond to different clinical situations and have been used in previous CRC screening 

recommendation studies.48,158,159 The clinical vignettes asked the medical staff respondents what 

CRC screening test they would most likely recommend to their patients age 50, 65, and 80 years. 

The vignettes were also set-up to garner medical staff insights into what test, if any, they would 

order for patients with ALS and paraplegia. 

A healthy 50-year old patient would receive a recommendation for CRC screening in the 

form of a colonoscopy (78.89%), FIT-DNA (5.56%), or a modality of the patient’s choice 

(15.56%). No medical staff members reported giving a healthy 50-year old patient a 

recommendation of no screening or not knowing which modality they would recommend. A 50-

year old patient with paraplegia or ALS would receive significantly different CRC screening 

recommendations from the medical staff respondents (see Table 23). 50-year old patients with 

paraplegia or ALS would be significantly less likely to receive a recommendation for colonoscopy 

compared to healthy 50-year old patients. 50-year old patients with paraplegia were significantly 

more likely to receive a recommendation for CT colonography or flexible sigmoidoscopy 

compared to healthy 50-year old patients.  While not statistically significant, differences in 

screening recommendations were noted in each category in Table 23. Some medical staff members 

reported they would recommend no screening for patients with paraplegia (IM = 2.33%) and ALS 

(IM =27%, FM = 7.32%), compared to 0% for healthy patients. Medical staff members also 

reported they were more likely to recommend gFOBT and FIT testing to patients with paraplegia 
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and ALS. The recommendation for FIT-DNA screening also increased for patients with paraplegia 

(IM = 12%, FM = 12.19%) and ALS (IM = 8%, FM = 14.63%). While medical staff members 

reported they would not recommend CT colonography to healthy patients, some would recommend 

them to patients with paraplegia (IM = 2.33%) and ALS (IM = 6%, FM = 4.88%). Medical staff 

members from IM reported they would recommend colonoscopy 43% less often for patients with 

paraplegia and 59% less often for patients with ALS. Medical staff members from FM reported 

they would recommend colonoscopy 39.02% less often for patients with paraplegia and 53.66% 

less often for patients with ALS. Also, of note, medical staff reported an increased likelihood to 

recommend whatever test a patient with paraplegia (IM = 10%, FM = 7.32%) or ALS (FM = 

2.44%) preferred compared to a healthy patient. Finally, more providers answered “I do not know” 

for which test they would recommend for a 50-year old patient with paraplegia (IM = 12%, FM = 

7.32%) or ALS (IM= 12%, FM = 14.63%). 

Table 24. Clinical Vignette of 50-Year Old Patients from Family and Internal Medicine Respondents. 

  

Healthy 
50-

Year 
Old 

50-Year 
Old with 

Paraplegia 

50-Year 
Old with 

ALS 

Difference 
(Healthy vs. 
Paraplegia) 

Difference 
(Healthy 
vs. ALS) 

p-
value 

No screening             
     Family 
Medicine 0.00% 0.00% 7.32% 0.00% 7.32% 0.24 
     Internal 
Medicine 0.00% 2.33% 27.00% 2.33% 27.91%   
              
gFOBT             
     Family 
Medicine 0.00% 2.44% 2.44% 2.44% 2.44% 0.07 
     Internal 
Medicine 0.00% 2.33% 4.00% 2.33% 4.65%   
              
FIT             
     Family 
Medicine 0.00% 7.32% 7.32% 7.32% 7.32% 0.36 
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Healthy 
50-

Year 
Old 

50-Year 
Old with 

Paraplegia 

50-Year 
Old with 

ALS 

Difference 
(Healthy vs. 
Paraplegia) 

Difference 
(Healthy 
vs. ALS) 

p-
value 

     Internal 
Medicine 0.00% 0.00% 2.33% 0.00% 2.33%   
              

FIT-DNA             
     Family 
Medicine 4.88% 17.07% 19.51% 12.19% 14.63% 0.07 
     Internal 
Medicine 6.00% 18.00% 14.00% 12.00% 8.00%   
              
Colonoscopy             
     Family 
Medicine 70.73% 31.71% 17.07% -39.02% -53.66% 0.002 
     Internal 
Medicine 86.00% 43.00% 27.00% -43.00% -59.00%   
              
CT Colonography             
     Family 
Medicine 0.00% 0.00% 4.88% 2.44% 4.88% 0.04 
     Internal 
Medicine 0.00% 2.33% 6.00% 2.33% 6.98%   
              
Flexible 
Sigmoidoscopy             
     Family 
Medicine 0.00% 2.44% 0.00% 2.44% 0.00% 0.001 
     Internal 
Medicine 0.00% 2.33% 0.00% 2.33% 0.00%   
              

Whatever guideline 
recommended test 
the patient prefers             
     Family 
Medicine 24.39% 31.71% 26.83% 7.32% 2.44% 0.07 
     Internal 
Medicine 8.00% 18.00% 8.00% 10.00% 0.00%   
              
I do not know             
     Family 
Medicine 0.00% 7.32% 14.63% 7.32% 14.63% 0.07 
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Healthy 
50-

Year 
Old 

50-Year 
Old with 

Paraplegia 

50-Year 
Old with 

ALS 

Difference 
(Healthy vs. 
Paraplegia) 

Difference 
(Healthy 
vs. ALS) 

p-
value 

     Internal 
Medicine 0.00% 12.00% 12.00% 12.00% 12.00%   

A healthy 65-year old patient would receive a recommendation for CRC screening in the 

form of a colonoscopy (74.44%), FIT-DNA (6.67%), gFOBT (1.11%), Flexible Sigmoidoscopy 

(1.11%), or a modality of the patient’s choice (16.67%) (see Table 24). While there are changes in 

the recommendations of modalities between a healthy 50 and 65-year old patient, medical staff 

members still did not report giving a healthy 65-year old patient a recommendation of no screening 

or not knowing which modality they would recommend. A no screening recommendation was 

reported for patients with paraplegia (IM = 2.33%) and for patients with ALS (IM = 39.53%, FM 

= 14.63%). Unlike the results for the 50-year old category, gFOBT recommendations decreased 

for a patient with paraplegia or ALS compared to a healthy 65-year old. Medical staff members 

reported they would recommend FIT for patients with paraplegia (IM = 2.33%, FM = 7.32%) and 

for patients with ALS (FM = 4.88%). Medical staff members reported they were significantly more 

likely to recommend FIT-DNA screening for a patient with paraplegia (IM = 11.62%. FM = 

9.75%) and ALS (IM = 11.62%, FM = 12.19%) compared to a healthy 65-year old. Medical staff 

respondents reported recommending colonoscopy significantly less for patients with paraplegia 

(IM = 46.52%, FM = 34.14%) and ALS (IM = 58.14%, FM = 51.21%) compared to healthy 65-

year old patients. The medical staff still reported not recommending CT colonography for a 65-

year old healthy patient but recommending it for patients with paraplegia (IM = 2.33%) and ALS 

(IM = 2.33%, FM = 4.88%). Patients with paraplegia (IM = 11.63%, FM = 7.32 %%) would 

receive the recommendation of whatever test they preferred more frequently than healthy patients; 

however, patients with ALS were less likely to receive this recommendation from IM (9.30% and 
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more likely to receive it from FM (4.88%). Finally, medical staff survey respondents answered “I 

do not know” for patients with paraplegia (IM = 13.95%, FM = 12.20 %%) and ALS (IM = 

11.63%, FM = 14.63%).  

Table 25. Clinical Vignette of 65-Year Old Patients from Family and Internal Medicine Respondents. 

  

Healthy 
65-

Year 
Old 

65-Year 
Old with 

Paraplegia 

65-Year 
Old with 

ALS 

Difference 
(Healthy 

vs. 
Paraplegia) 

Difference 
(Healthy 
vs. ALS) 

p-
value 

No screening             
     Family Medicine 0.00% 0.00% 14.63% 0.00% 14.63% 0.17 
     Internal Medicine 0.00% 2.33% 39.53% 2.33% 39.53%   
              
gFOBT             
     Family Medicine 2.44% 0.00% 0.00% -2.44% -2.44% 0.50 
     Internal Medicine 0.00% 0.00% 0.00% 0.00% 0.00%   
              
FIT             
     Family Medicine 0.00% 7.32% 4.88% 7.32% 4.88% 0.26 
     Internal Medicine 0.00% 2.33% 0.00% 2.33% 0.00%   
              
FIT-DNA             
     Family Medicine 7.32% 17.07% 19.51% 9.75% 12.19% 0.001 
     Internal Medicine 6.98% 18.60% 18.60% 11.62% 11.62%   
              
Colonoscopy             
     Family Medicine 63.41% 29.27% 12.20% -34.14% -51.21% 0.01 
     Internal Medicine 81.40% 34.88% 23.26% -46.52% -58.14%   
              
CT Colonography             
     Family Medicine 0.00% 0.00% 4.88% 0.00% 4.88% 0.31 

     Internal Medicine 0.00% 2.33% 2.33% 2.33% 2.33%   
              
Flexible 
Sigmoidoscopy             
     Family Medicine 2.44% 2.44% 0.00% 0.00% -2.44% 0.75 
     Internal Medicine 0.00% 2.33% 2.33% 2.33% 2.33%   
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Healthy 
65-

Year 
Old 

65-Year 
Old with 

Paraplegia 

65-Year 
Old with 

ALS 

Difference 
(Healthy 

vs. 
Paraplegia) 

Difference 
(Healthy 
vs. ALS) 

p-
value 

Whatever guideline 
recommended test 
the patient prefers             
     Family Medicine 24.39% 31.71% 29.27% 7.32% 4.88% 0.38 
     Internal Medicine 11.63% 23.26% 2.33% 11.63% -9.30%   
              
I do not know             
     Family Medicine 0.00% 12.20% 14.63% 12.20% 14.63% 0.02 
     Internal Medicine 0.00% 13.95% 11.63% 13.95% 11.63%   

A healthy 80-year old patient would receive a recommendation for CRC screening by 

41.1% of the medical staff respondents: gFOBT, FIT. FIT-DNA, colonoscopy, or whatever method 

the patient preferred (see Table 25). Medical staff members (58.89%) reported they would 

recommend no screening to a healthy patient for the first time; however, there were still no 

respondents who reported not knowing what they would recommend for a healthy 80-year old 

patient. Medical staff reported that they were more likely to recommend no screening for an 80-

year old patient with paraplegia (IM = 6.98%) or ALS (IM = 18.61%, FM = 4.88%) compared to 

a healthy 80-year old. Patients with paraplegia and ALS would not be offered gFOBT while 

medical staff members would offer it to healthy patients (IM = 2.33%, FM = 2.44%). Medical staff 

members from FM would recommend FIT more frequently for patients with paraplegia or ALS 

compared to healthy patients. Medical staff reported that they would recommend FIT-DNA nearly 

two times more frequently overall for a healthy 80-year old patient when compared to a patient 

with paraplegia or ALS. 13.95% of IM and 9.76% of FM medical staff respondents would 

recommend colonoscopy to a healthy 80-year old patient while only 4.65%% of IM medical staff 

members would recommend it to a patient with paraplegia no medical staff members would 

recommend a colonoscopy for a patient with ALS. CT colonography was only recommended by 
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FM medical staff (2.44%) for an 80-year old patient with ALS. Flexible sigmoidoscopy was 

recommended by FM medical staff (2.44%) for a healthy 80-year old and IM medical staff (2.33%) 

for an 80-year old patient with ALS. 11.63% of IM and 9.76% of FM medical staff respondents 

reported they did not know what they would recommend for an 80-year old patient with paraplegia 

while 11.63% of IM and 7.32% of medical staff respondents also reported not knowing what they 

would recommend for an 80-year old patient with ALS. Interestingly, medical staff members 

reported they would recommend “Whatever guideline recommended test the patient prefers” to a 

healthy 80-year old patient (IM = 13.95%, FM = 17.07%), an 80-year old patient with paraplegia 

(IM = 9.30%, FM = 19.51%), and an 80-year old patient with ALS (IM = 2.33%, FM = 14.63%) 

even though the guidelines do not recommend any screening after 75 years of age. 

Table 26. Clinical Vignette of 80-Year Old Patients from Family and Internal Medicine Respondents. 

  

Healthy 
80-

Year 
Old 

80-Year 
Old with 

Paraplegia 

80-Year 
Old with 

ALS 

Difference 
(Healthy 

vs. 
Paraplegia) 

Difference 
(Healthy 
vs. ALS) 

p-
value 

No screening             
     Family Medicine 56.10% 56.10% 60.98% 0.00% 4.88% 0.24 
     Internal 
Medicine 62.79% 69.77% 81.40% 6.98% 18.61%   
              
gFOBT             
     Family Medicine 2.44% 0.00% 0.00% -2.44% -2.44% 0.001 
     Internal 
Medicine 2.33% 0.00% 0.00% -2.33% -2.33%   
              
FIT             
     Family Medicine 4.88% 9.76% 7.32% 4.88% 2.44% 0.50 
     Internal 
Medicine 0.00% 0.00% 0.00% 0.00% 0.00%   
              
FIT-DNA             
     Family Medicine 9.76% 4.88% 7.32% -4.88% -2.44% 0.25 
     Internal 
Medicine 6.98% 4.65% 2.33% -2.33% -4.65%   
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Healthy 
80-

Year 
Old 

80-Year 
Old with 

Paraplegia 

80-Year 
Old with 

ALS 

Difference 
(Healthy 

vs. 
Paraplegia) 

Difference 
(Healthy 
vs. ALS) 

p-
value 

              
Colonoscopy             
     Family Medicine 9.76% 0.00% 0.00% -9.76% -9.76% 0.04 
     Internal 
Medicine 13.95% 4.65% 0.00% -9.30% -13.95%   
              

CT Colonography             
     Family Medicine 0.00% 0.00% 2.44% 0.00% 2.44% 0.50 
     Internal 
Medicine 0.00% 0.00% 0.00% 0.00% 0.00%   
              
Flexible 
Sigmoidoscopy             
     Family Medicine 2.44% 0.00% 0.00% -2.44% -2.44% 0.75 
     Internal 
Medicine 0.00% 0.00% 2.33% 0.00% 2.33%   
              

Whatever guideline 
recommended test 
the patient prefers             
     Family Medicine 17.07% 19.51% 14.63% 2.44% -2.44% 0.29 
     Internal 
Medicine 13.95% 9.30% 2.33% -4.65% -11.62%   
              
I do not know             
     Family Medicine 0.00% 9.76% 7.32% 9.76% 7.32% 0.03 
     Internal 
Medicine 0.00% 11.63% 11.63% 11.63% 11.63%   

4.5 Discussion 

To my knowledge, this is the first study to examine medical support staffs’ and medical 

staffs’ CRC screening knowledge, practices, and recommendations for patients with SCID. The 

study shows that most of the medical staff were knowledgeable about the timelines for 

colonoscopy, gFOBT, FIT, and FIT-DNA; however, they were less knowledgeable about the 

timelines associated with virtual colonoscopy, sigmoidoscopy, and combining FIT with 
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sigmoidoscopy. This is not surprising given that gFOBT and colonoscopy have been the preferred 

CRC screening modalities in the US for many decades and sigmoidoscopy is seldom performed in 

the US compared to other countries.207,208  

Most of the medical staff and few of the medical support staff were likely to have discussed 

or recommended CRC screening to their patients. While medical staff CRC screening 

recommendations are significant predictors of CRC screening, very few medical staff members 

(21%) have standing orders for CRC screening.23,28,51,52,131,141-145 One study found standing orders 

increased CRC screening adherence by 11% compared to pre-intervention statistics and could be 

a worthwhile instrument in increasing overall CRC screening adherence within KUHS.209 Further 

investigation into standing orders may be warranted to determine if this type of intervention is 

viable and implementable within the Family Medicine and Internal Medicine departments of 

KUHS.  

Using survey data from a large university health system, this study shows that a medical 

staff member’s CRC screening modality recommendation changed as patients aged and with the 

introduction of two different SCID statuses: paraplegia and ALS. Almost all medical staff 

participants would recommend some form of CRC screening for patients ages 50 years and 65 

years; however, most would not recommend any screening for patients age 80 years, which is 

consistent with current guidelines. Medical staff reported significantly different modality 

recommendations for patients with ALS compared to patients without SCID in the same age 

category, such as less recommendations for colonoscopy and more recommendations for FIT-

DNA. Patients with ALS were more likely to receive no screening recommendations compared to 

healthy patients and patients with paraplegia. USPSTF CRC screening guidelines recommend 

against testing patients with limited life expectancies, and patients with ALS have a 50% survival 
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rate at 30 months and 15% - 20% survival rate at 60 months.60,127 Medical staff reported that having 

a terminal prognosis was influential in their screening recommendations and this may help account 

for the disparate CRC screening recommendations for patients with ALS compared to healthy 

patients. Further studies are needed to examine the relationship between ALS diagnosis and PCP 

screening recommendations. 

Medical staff also reported that they would recommend significantly different CRC 

screening for patients with paraplegia compared to healthy patients in the same age category. 

Patients with paraplegia in the 50 and 65-year old categories had at least one recommendation for 

no screening, which is surprising as patients with paraplegia have 86% of the life expectancy of 

the general population and would not fall under the exclusion for limited life expectancy.210 

Medical staff reported they would recommend colonoscopy less frequently for patients with 

paraplegia compared to healthy patients. This may be explained by medical staff reporting they 

believe the biggest barrier to CRC screening for all patients is the preparation and this has been 

reported as a significant barrier for people with SCID.134 Further investigation is needed to 

understand why medical staff recommended different screening modalities for patients with 

paraplegia compared to patients without SCID and if PCPs know this causes disparities in 

adherence rates as reported in Chapter 2. Across all age groups, medical staff were much more 

likely to report not knowing which screening to recommend for patients with SCID and ALS than 

for healthy patients, indicating that more education is needed in this area. 

When examining recommendations from the clinical vignettes, it is of interest to point out 

that most of the respondents who answered “Whatever guideline recommended test the patient 

prefers” were from the Family Medicine department (see Appendix C). This may help explain why 

patients are more likely to be adherent with CRC screening when they are seen in Internal Medicine 
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(see Chapter 2). Many patients may have low CRC screening literacy (see Chapter 3) and allowing 

them to take the lead in the conversation versus stating “You need to be screened for CRC and I 

would recommend this test for these reasons” may lead to lower adherence. Further investigations 

into this phenomenon are warranted based on the outcomes of this dissertation. 

4.6 Contributions 

This study may be the first to survey medical staff members about their CRC screening 

clinical practices for patients with SCID. While this study lacks a direct measurement of CRC 

adherence, answers to clinical vignettes are reliable measures of clinical practice.211 This study 

also helps to strengthen the findings from Chapter 2 and Chapter 3. Another strength of this study 

is it is easily replicable in other large academic health systems, hospitals, Veteran’s Affairs clinics, 

and other physician clinics. Replication of the findings in this study could help improve CRC 

screening adherence through a better understanding of patient-physician interactions and clinical 

practice guidelines aimed at treating patients with SCID. Finally, other studies used surveys fielded 

in 2006 – 2007, prior to the updated USPSTF guideline recommendations.48 This study was fielded 

after current guidelines were published and changes to prevention coverage was updated in the 

ACA, thus allowing for validity and more accuracy of responses to screening timelines and clinical 

vignettes. Future research might revisit the research questions for this study by using in-depth 

interviews to collect more nuanced information. 

4.7 Limitations 

While this study may be the first to examine clinical practices of medical staff and medical 

support staff pertaining to CRC screening for patient with SCID, the findings should be interpreted 

with consideration of several limitations. First, surveys are a point in time instrument and single 

surveys are not strong evidence of causal relationships in the absence of a natural or quasi-natural 
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experiment. Therefore, there is a need for future studies to replicate this study and corroborate or 

refute the findings presented. Second, surveys from this study were collected from a single health 

system which may not be generalizable to other health systems. Despite this limitation, collecting 

data from a single health system helps control for organizational culture within each of the 

departments studied. Finally, the size of the study sample was small which limits the statistical 

power of the study and may cause an increase in the margin of error (Type II errors).212  However, 

the majority of the KUHS population of medical staff and medical support staff were represented 

in this study and the goal of this study was not to extrapolate out findings to other populations. 

These findings represent a baseline of data for future studies and can be used by KUHS for quality 

improvement initiatives in the Family Medicine and Internal Medicine departments. A future study 

could include a CRC screening quality improvement intervention with follow-up surveys and/or 

interviews. 

4.8 Conclusions 

Most medical staff members appear to misunderstand CRC risk for patients with SCID and 

modify their CRC screening recommendations using established guidelines in response to varying 

patient age and SCID status. Across Family Medicine and Internal Medicine, medical staff: 

• Incorrectly reported lower risk of CRC for patients with SCID 

• Were less certain of which screenings to recommend for patients with SCID 

• Were less likely to recommend any CRC screening for patients with SCID, even 

when clinically appropriate 

• Incorrectly recommended CRC screening for patients outside the USPSTF’s 

recommended age of 75 years and for patients with limited life expectancy 



 
 

93 
 

All of these findings have implications for increasing barriers to CRC screening for patients with 

SCID through a lack of knowledge about CRC screening guidelines, uncertainty about how SCID 

status impacts screening recommendations, and not incorporating clinical practices that are 

evidence-based. When medical staff members report that they have limited knowledge of CRC 

screening guidelines and the potential increased CRC risks for patients with SCID, they may 

significantly contribute to the underutilization of appropriate CRC screening for patients with 

SCID. Not recommending any CRC screening to patients with SCID, even when clinically 

appropriate, highlights deficits in the knowledge medical staff members have about patients with 

SCID and the importance of CRC screening for this underrepresented population. Strategies to 

increase CRC adherence should incorporate targeted education to address these deficiencies in the 

training of medical and medical support staff. This training should come in the form of increased 

access to continuing medical education with a focus on evidence-based clinical practice guidelines 

for CRC screening related to patients with SCID.  

PCPs do not recommend CRC screening at the same level for people with SCID versus 

people without SCID. Individuals with SCID encounter barriers to CRC screening in the forms of 

transportation, physical/environmental, psychological, socioeconomic, and preparation. However, 

PCPs may cause the largest barrier by not recommending screening. The first step to increasing 

CRC screening and adherence for people with SCID is for PCPs to offer them guideline 

appropriate screening. PCPs need to be open to recommending, and increase their knowledge of, 

alternative screening modalities as the people interviewed for this dissertation were less likely to 

undergo a colonoscopy.  
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5 Conclusions 

5.1 Summary 

5.1.1 People with SCID are Less Likely to be Adherent to CRC Screening Guidelines 

The study for Chapter 2 found significant disparities in CRC screening modalities, 

screening rates, and adherence to USPSTF guidelines for people with SCID compared to people 

without SCID. Building on previous research, this dissertation applied additional individual level 

factors (additional insurance and payment sources, ethnicity, marital status, religion, and language 

spoken), geographic region (KUHS catchment area), clinical and billing data, and the specialty of 

the provider seen by the patients. While the first paper showed lower CRC screening rates for 

people with SCID, two additional patient populations were included in this study: people with 

spina bifida and people with ALS. People with spina bifida were as likely to be adherent as people 

without SCID and this was probably due to people with spina bifida being seen by multiple 

departments within KUHS and they were more likely to have annual appointments with their PCPs 

compared to the rest of the study sample. People with ALS were significantly less likely to be 

screened or adherent to guidelines. This is more than likely due to competing medical concerns 

and a limited life expectancy. People with SCID and ALS were also more likely to be at-risk of 

non-adherence whether they were screened at any given time during the study period. People with 

SCID, from the study in Chapter 2, were less likely to undergo colonoscopy which is reinforced 

by the studies conducted in Chapters 3 & 4. Most of the people with SCID who were interviewed 

for this dissertation did not want to be screened using colonoscopy due to the preparation. PCPs 

also reported they were less likely to recommend colonoscopy to people with SCID compared to 

healthy adults in the same age group. PCPs may have been aware of the CRC screening preferences 

of people with SCID as they reported the biggest barrier to screening is preparation. This may 
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account for the disparity in screening modalities; however, further investigation is needed to 

understand if providers knew specific barriers for people with SCID and, if so, how that knowledge 

impacted CRC screening recommendations. 

5.1.2 People with SCID Report Significant Barriers to CRC Screening 

This may be the first study conducted specifically to elicit responses about CRC screening 

barriers from an underrepresented population: people with SCID. Participants in the interviews for 

Chapter 3 reported barriers which were grouped into two overall themes (Common Barriers to 

Colorectal Cancer Screening and Colorectal Cancer Screening Awareness). People with SCID who 

required the use of a mobility device all reported physical/environmental barriers in the form of 

inadequate space within the appointment rooms, desk heights which were inappropriately high, 

and a lack of appropriate medical equipment (height adjustable exam tables and scales). Many of 

the respondents were able to identify or describe a screening method which is contrary to previous 

research of people without SCID. Most respondents discussed CRC screening and colonoscopy as 

if they were synonymous, and most of the participants reported they did not want to have screening 

performed because they did not want to do the colonoscopy preparation. Interestingly, many of the 

people I interviewed heard about screening from family or friends and TV commercials, a finding 

consistent with previous studies. This is important because of the misinformation which was noted 

in Chapter 3. If individuals are not getting information about CRC screening from the PCPs or 

healthcare teams, they may form inaccurate perceptions about screening modalities, the 

importance of being screened, and their overall risk of CRC. 

5.1.3 Medical Staff Report Disparities in CRC Screening Recommendations 

This study may also be the first conducted, in the US, to capture PCP’s CRC 

recommendations for people with SCID. This study found evidence to support the disparities in 
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screening rates, screening adherence, and screening modalities for people with ALS and SCID in 

Chapter 2. People with ALS have a limited life expectancy and most medical staff reported that a 

terminal prognosis would be influential in their recommendations for CRC screening. Survey 

responses from medical staff indicated they had limited knowledge of USPSTF CRC screening 

guidelines. They also underestimated CRC risk for people with SCID compared to a growing body 

of literature supporting people with SCID have heightened risk factors for CRC. Clinicians who 

participated in the survey were more likely to offer no CRC screening recommendation or a 

different recommendation for people with SCID compared to healthy individuals in the same age 

group. Clinicians were also more likely to report being uncertain of what they would recommend 

for people with SCID. Medical staff also reported recommendations for individuals that were 

outside the USPSTF guidelines for age regardless of SCID status. 

5.2 Implications of the Dissertation 

5.2.1 Conceptual 

The findings from this dissertation linked directly to my conceptual model in several 

keyways. First, barriers to screening were reported in all three sets of factors in my conceptual 

model: system, patient, and healthcare team. System barriers were discussed in Chapter 3 

regarding physical, environmental, and equipment barriers. Healthcare team barriers were reported 

by the healthcare team pertaining to knowledge of guidelines and screening barriers. Respondents 

in Chapter 4 reported colonoscopy as the preferred screening modality when most people with 

SCID I interviewed for Chapter 3 did not want a colonoscopy. It is worth noting, colonoscopy may 

be medically contraindicated for people with SCID due to difficulties with self-administered 

preparation, the potential need of a multi-day preparation, and the risk of bowel perforation due to 

a lack of sensation during the colonoscopy. Finally, CRC and CRC screening literacy were limited 
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for people with SCID, and there was a widespread perception that CRC screening and colonoscopy 

were synonymous. While my conceptual model had health status and SCID status independently 

listed, the two may overlap into a new concept we called SCID identification. By this, I mean that 

the way that individuals with SCID identify with SCID is quite variable. The people with SCID I 

interviewed tended to not identify strongly as having any SCID even with a formal diagnosis in 

their medical records. This phenomenon needs to be examined further to understand if it impacts 

CRC screening adherence. 

5.2.2 Policy 

The current policy is to recommend screening for CRC to people with average risk 

beginning at age 50 years. However, the USPSTF does not have a separate screening 

recommendation for high risk individuals nor would it be feasible to have an exhaustive list of all 

screening recommendations for each circumstance. Findings from Chapter 4 showed that surveyed 

providers began to change their screening recommendations and more did not know what kind of 

modality they would recommend when faced with an individual with SCID. This could be because 

people with SCID should not fall under the USPSTF guidelines for average risk individuals. The 

ACG advised physicians that they should perform colonoscopy for all patients as the preferred 

CRC screening modality; however, this policy does not account for complications during the 

preparation and procedure for people with SCID as outlined above. Therefore, tailored policies 

may have better success with screening adherence if used at the micro level of healthcare delivery. 

For instance, a CRC screening policy could be implemented within the Family and Internal 

Medicine clinics to establish protocols for standing orders, integrate nursing staff and front desk 

personnel into educating patients about CRC screening and their options, and selecting a CRC 

screening champion to discuss and educate fellow clinicians about new modalities, patient 
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preferences, communicating options effectively, and discussing relevant guideline specific 

information within the departments. Findings from Chapter 3 support the notion that more 

communication from healthcare teams about overall CRC risks, education on screening modalities 

and on appropriate preparation techniques if colonoscopy is undertaken, and more screening 

recommendations and modality options would increase CRC screening adherence for people with 

SCID 

5.2.3 Practice 

Findings from this dissertation should be used to implement meaningful change in the 

strategies for increasing CRC screening adherence within KUHS. While this dissertation focused 

on people with SCID, CRC screening was relatively low for the overall study sample. 

Implementation of evidence-based practice can be a long and arduous road; however, process 

improvement projects based on research such as this dissertation could be easily adapted into 

practice. Baseline data have already been collected; therefore, a process improvement project 

could be the implementation of the CRC screening policy mentioned above with healthcare team 

education and training with follow-up surveys and clinical data analyses. 

5.3 Conclusion 

The dissertation examined CRC screening adherence for people with SCID from three 

distinct approaches: (1) clinical and billing data, (2) individual patient perspectives, and (3) 

healthcare team perspective. The aims of this dissertation were to identify disparities in CRC 

screening for individuals with SCID, including what factors impact those disparities; identify 

barriers to CRC screening for people with SCID; and determine healthcare team members’ CRC 

knowledge, recommendations, and practice and how the knowledge of a person’s SCID status 

impacts their clinical practices. The findings of this dissertation showed people with SCID were 
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less likely to be screened for CRC and adherent to guidelines, faced numerous barriers to getting 

screened, and were less likely to be recommended for screening, as reported by their PCPs. In 

order to decrease disparities for people with SCID, strategies must be developed and implemented 

that focus on increased CRC screening for people with SCID. Further research is needed to: (1) 

understand why we recommend colonoscopy as the preferred CRC screening when no peer-

reviewed studies have shown the benefit of screening colonoscopies, (2) understand whether SCID 

status actually impacts CRC decisions for patients, and (3) if SCID status does impact CRC 

screening for patients, how. The greatest takeaway from this dissertation is that there is likely no 

simple reason for CRC screening adherence differences, meaning there are no simple solutions. 

The disparities highlighted in this dissertation are a complex, multi-faceted amalgamation of 

barriers, perceptions, and knowledge about CRC, CRC screening, and SCID status. While it will 

be impossible to resolve all disparities found in these studies, small corrections such as 

recommending CRC screening and educating people with SCID about their screening options and 

risk of CRC must be done now.     
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Appendices 

Appendix A: Interview Guide 

 
  Thank you again for agreeing to participate in this study.  I will be digitally recording this 
interview and it will be transcribed later. Your name will not be attached to the recording. I’m 
interested in the relationship between primary care providers and patients as well as a patient’s 
knowledge and decisions about being checked for colorectal cancer. My goal is the information 
collected from this study may be useful in understanding patient needs and improving the quality 
of care. I will go through the questionnaire and as I go along, please ask me any questions that 
you may have. Please remember you do not have to answer any questions you do not feel 
comfortable answering. The interview should last approximately one hour. Do you have any 
questions before I begin recording? 
 
***************************************************************************** 

• Where do you normally receive your primary care? 
o Who would you say is your primary care provider? 
o Do you get to see the same person each visit? 
o How do you feel about the size of the practice? 
o How do you like it there? 
o Who do you typically interact with at the practice? 
o How do you feel you are treated by everyone at the office? 

• When you have an appointment with your primary care provider, is your day different 
compared to days without appointments? 

o If yes, how? 
 Probe – How does getting ready for your appointment make you feel? 

o How long does it take you to get ready for your appointment? 
o How much time is a round-trip visit to a medical appointment for you, from 

starting to get ready through your appointment to getting back home? 
o How much of that time do you think is spent receiving care? 

 How much is with your primary care provider? 
• How do you get to your medical appointment? 

o What if these options are not available? 
o How challenging is it to get to your appointment? 
o Tell me about getting from the parking lot to the doctor’s office? 
o What do you think would make getting to your appointments easier? 

• Could you tell me about your support system? 
 
Now that I know a bit more about who you see for your appointments and how you get there, I 
would like to discuss more about your relationship with your primary care provider. 

• Would you describe your relationship with your primary care provider as generally 
positive or negative? 

 Probe – How long have you known them? 
 Probe – Do you like them? 
 Probe – Would you say you trust them? 
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• Do you feel like your trust level and overall relationship with your primary care provider 
influences your decisions about your medical care? 

o How or why? 
• What do you talk about when you are at an appointment with your primary care provider? 

o Who do you think drives the communication in your appointment? 
 

 Probe - If provider, do you feel comfortable discussing your concerns? 
o Within a normal appointment does the conversation ever return to your 

disability/injury? 
• Do you feel like there is enough time with your primary care provider to address all your 

medical needs? 
• After your appointment, do you feel more or less encouraged about your health?  

o Why? 
• How do you make important medical decisions? 

o If you were to invite people to the table to discuss the decisions, who are you 
inviting? 
 Why? 
 What do you see as your provider’s role in these conversations? 

• What makes it easier to get the healthcare you need? 
• What makes it harder to get the healthcare you need? 
 

Ok, now I would like to ask you a few questions specifically about colorectal cancer and being 
checked for colorectal cancer. 

• What do you know about colorectal cancer? 
• What do you know about how they check for colorectal cancer? 
• Have you and your primary care provider or someone else discussed being checked for 

colorectal cancer? 
o If yes, who and what was discussed? 

• Were you ever checked for colorectal cancer? 
o If yes, how were you checked for colorectal cancer?  

 
Additional questions for those SCREENED 

• Did you have any hesitation about being checked?  
o If yes, why? 

• Do you feel like you had input into which test was used to check you for colorectal 
cancer? 

• Were there any concerns you had about the test? 
o How did you and your primary care provider address these concerns? 

• How did you feel leading up to the test? 
o What was the preparation process like for you? 
o If you had to do it all over again, would you?  
o Would you change anything? 

• How long did you have to wait for the results of your test? 
o What was going through your mind as you waited on results? 
o How were the results delivered to you? 
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 Did you have any concerns about your results? 
 Were you given an opportunity to address your concerns? 

 
Additional questions for those NOT SCREENED 

• What would have helped you make the decision to be checked for colorectal cancer? 
Why? 

 
Ok, I would like to end our interview with a few questions about your overall health. 

• Could you tell me your thoughts are on your overall health? 
• Do you think your injury/disability impacts the way you receive healthcare? 

o If yes, in what ways? 
• If you able to have an open conversation with everyone involved in your healthcare (from 

the nurses and doctors to the insurance company to government officials), what would 
you like them to know about you and your healthcare experiences and needs? 

 
This concludes my questions. Is there anything you feel like I did not ask about and would like to 
discuss before we wrap up? Ok, I am going to stop recording now. While I jot down some notes 
and put my things away, would you mind taking a quick survey? Some of the questions are like the 
ones I have already asked you, but these will allow me to analyze answers in a different way and 
help tell your story more completely. Once again, thank you so much for your time today.   
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Appendix B: Codebook 

Code Description Example 

Feeling 

How a patient feels before, during, 
and after receiving care and how they 
feel about the provider, place of care, 
or health system 

"Well, it's big but I find it easier since 
they put in the patient office building 
where you go see most of the doctors. It 
seems to save a little time there and for 
some reason since they moved there it's 
more efficient. You don't have to; I 
hardly ever have to wait to see a doctor 
very much. I mean, they give you 
paperwork to complete before you see 
them and I can never get that filled out 
before she calls me, you know?" 

Appointment 
interactions 

People, places, and other items which 
patients interact with before, during, 
and after receiving care 

"Well, the receptionist and then usually 
the nurse comes in and takes vitals and 
things like that, ask me about my 
medications and things like that. Then 
usually, she goes and gets the doctor." 

Appointment day 
routine 

Any change in daily routine 
(mentally, physically, or emotionally) 
when a patient has an appointment 
compared to when they do not have 
an appointment 

"Well, sure. Anytime I go to an 
appointment it just kinda wrecks your 
whole day. I mean, because of the-- you 
have to get ready, you have to travel 
there, spend time there, then travel back 
and usually I try and to do and errand on 
the way back. So, I don't get home until 
late. Of course, I usually have afternoon 
appointments because I'm not a morning 
person." 

Transportation 

How a patient gets from one place to 
another. This could be how they get 
to their destination, who takes them, 
navigation, or mobility issues 

"Yes, when I had brain surgery, I had a 
long recovery and physical therapy and 
so forth at home, and I couldn't get to 
my appointments. I wasn't allowed to 
drive yet. So. Platte County Senior 
Services, they have transportation as 
long as you call a day ahead. It's pretty 
inexpensive. Cab fare is like maybe 4, 
5, 6 dollars each way, something like 
that. And, there's also the OATS system 
where they have vans that go around 
and pick up a lot of people. I never used 
them, but I do know they're available. 
There's probably more too. It's not like I 
couldn't get there if I couldn't drive 
myself." 
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Social Support 

Friends, family, and other people 
within the patient's social network 
who are available to provide support 

"Not many, I have one close friend that 
I stay in touch with every day because 
she's single and lives alone too, so we 
just check on each other. " 

Patient-provider 
relationship 

Trust, knowledge, regard, and loyalty 
based on a consensual relationship 
between the patient and their provider 

"I really like him. When I do get to see 
him or whatever he’s very attentive and 
he asks questions that well—okay, he 
seems very concerned and things like 
that." 

SCID 
identification 

Patient's perception of their disability 
(SCID) and how it may or may not 
define them as a person 

"I have a long time ago, but I don't do it 
because I know most people are just 
truly disabled that need that. And, if it 
was in that position I would." 
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Appendix C: Medical Staff Survey 

 

Adherence to Colorectal Cancer Screening Protocols - 
Medical Staff Survey 

 
 
 
 

Please choose your current profession: 
 
 
 

What is your current age? 
 
 
 
 
 
 

What is your sex? 

 
 
 
 

 Physician (Including MD or DO) 
 Physician Assistant  
 Nurse Practitioner  
 18-29 years old 
 30-39 years old 
 40-49 years old 
 50-59 years old 
 60-69 years old 
 70+ years old 

 
 Female  
 Male  

What is your race?  American Indian or Alaska Native  
  Asian   
  Black or African American  
  Native Hawaiian or Other Pacific Islander 
  White   
  More than one (1) race  
  I do not want to answer this question 

Do you hold a board certification?  no   
  yes   
What is your primary specialty?  Family Medicine  
  Internal Medicine  
  Other   
How many years of experience post training do you  0-5 years 6-10 years  
have in your primary specialty?  11-15 years 16+ years  
How many years to include training have you been with 0-5 years   
the University of Kansas Health System?  6-10 years   
  11-15 years   
  16+ years   

Very Likely Somewhat Likely Somewhat Very Unlikely Not Applicable 
  Unlikely   
With any given patient in your     
panel, who is over 50 years of     
age, how likely is it you have     
discussed colorectal cancer     
screening?     

Very Influential Somewhat Not Influential Not Familiar With Not Applicable 
 Influential      
How influential is patient   
preference on which type of 
colorectal cancer screening you  
order?  
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How influential is a patient's   
spinal cord injury and/or 
disability on which type of 
colorectal cancer screening you 
order? 

 
How influential is your   
professional organization's 
guidelines on which type of 
colorectal cancer screening you 
order?  

 
 
 

For the following screening tests, please indicate how often each should be performed.  
 
 

Every year 

 
 

Every 1 or 3 Every 5 years 
years 

 
 
Every 10  

years 

 
 

Every 10 
years with FIT 

every year 

 
 
I do not know 

 
Guaiac Fecal Occult Blood Test   
(gFOBT) 

 
Fecal immunochemical test (FIT)   
FIT-DNA test (also referred to as   
the stool DNA test) 

 
Colonoscopy   
CT Colonoscopy (also referred to   
as Virtual Colonoscopy) 

 
Flexible Sigmoidoscopy   
Flexible Sigmoidoscopy with FIT  

 
 

Which colorectal cancer screening test would you be most likely to recommend for the 

following patients? 
  

No gFOBT FIT FIT-DNA   Colon- CT Flexible Whateve I do not 
screenin   oscopy Colon- Sigmoid- r know 

g    oscopy oscopy guidelin  
      e  
      recomm  
      ended  
      test the  
      patient  

A healthy 50-year-old 
     prefers  
       

A healthy 65-year-old        
A healthy 80-year-old        
A 50-year-old with symptoms of        
Amyotrophic Lateral Sclerosis         
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A 65-year-old with symptoms of   
Amyotrophic Lateral Sclerosis 

 
An 80-year-old with symptoms of   
Amyotrophic Lateral Sclerosis 

 
A 50-year-old with paraplegia   
A 65-year-old with paraplegia   
An 80-year-old with paraplegia  

 
Do you have standing orders for colorectal cancer 
screening for your patients? 

 
What screening test do you prefer for your standing 
orders? 

 
 

Who do you think has a higher risk of colorectal 
cancer? 

 
 
 

Which of the following do you think is the patient's 
biggest barrier to getting screened for colorectal 
cancer? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Yes  
 No 

 
 Stool test 
 Colonoscopy 
 CT Colonography 
 Sigmoidoscopy 

 
 Patient with a spinal cord injury and/or disability  
 Patient without a spinal cord injury and/or 
disability 
 They have equal risk 
 I do not know 

 
 Cost 
 Time 
 Transportation 
 Preparation 
 Never discussed screening options 
 Medical provider did not order or recommend 
 Other  

 
 

How influential would the following terminal prognoses have on your recommendation for CRC 

screening? 
  

Very Influential Somewhat Not Influential I do not know Not applicable  
Influential  

0-6 months   
6-12 months   
12+ months  
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Appendix D: Medical Support Staff Survey 

 

Adherence to Colorectal Cancer Screening Protocols - 
Medical Support Staff Survey 

 
 
 
 

Please choose your current profession:  Registered Nurse (RN)  
  License Practical/Vocational Nurse (LPN or LVN) 
  Certified Medical Assistant or Medical Assistant 
  Certified Nurse Aide or Nurse Aide  
  Other   
What is your current age?  18-29 years old   
  30-39 years old   
  40-49 years old   
  50-59 years old   
  60-69 years old   
  70+ years old   
What is your sex?  Female   
  Male   
What is your race?  American Indian or Alaska Native  
  Asian   
  Black or African American  
  Native Hawaiian or Other Pacific Islander 
  White   
  More than one (1) race  
  I do not want to answer this question 

How many years of experience post training do you  0-5 years 6-10 years  
have in your primary specialty?  11-15 years 16+ years  
How many years to include training have you been with  0-5 years   
the University of Kansas Health System?  6-10 years   
  11-15 years   
  16+ years   

Very Often Often Almost Never Never Not Applicable 
How often do you discuss     
colorectal cancer screening with     
patients?      

 
What test are you most likely to recommend? 

 
 Colonoscopy   Sigmoidoscopy  
CT Colonography Stool Test  
Whatever test the patient prefers  
 I don't usually recommend any specific test, I 

just suggest they get screened 
 

Very Often Often Almost Never Never Not Applicable  
How often do you pre-order or   
enter colorectal cancer 
screening into the Electronic 
Health Record for the medical 
provider to review with the 
patient? 

 
 
 

Do any of the medical providers you work with have             Yes   No  
standing orders for colorectal cancer screening?  
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What screening test does the medical provider want 
for their standing orders? 

 
Colonoscopy Sigmoidoscopy   
CT Colonography Stool Test  
 Whatever test the patient prefers 

 
Very Influential 

 
Somewhat  
Influential 

 
Not Influential   I do not know or 

not familiar with 

 
Not Applicable 

 
How influential is a patient's   
spinal cord injury and/or 
disability on your 
recommendation of colorectal 
cancer screening? 

 
Very Influential 

 
Somewhat  
Influential 

 
Not Influential   I do not know or   Not Applicable not 

familiar with 

 
How influential is the U.S.   
Preventive Services Task Force 
guidelines on your 
recommendation of colorectal 
cancer screening?  

 
 
 

For the following screening tests, please indicate how often each should be performed.  
 
 

Every year 

 
 

Every 1 or 3 Every 5 years 
years 

 
 
Every 10  

years 

 
 

Every 10 
years with FIT 

every year 

 
 
I do not know 

 
Guaiac Fecal Occult Blood Test   
(gFOBT) 

 
Fecal immunochemical test (FIT)   
FIT-DNA test (also referred to as   
the stool DNA test) 

 
Colonoscopy   
CT Colonoscopy (also referred to   
as Virtual Colonoscopy) 

 
Flexible Sigmoidoscopy   
Flexible Sigmoidoscopy with FIT  

 
Who do you think is at greater risk of colorectal 
cancer? 

 
 Patient with a spinal cord injury and/or 

disability  Patient without a spinal cord 
injury and/or disability  They have equal 
risk  I do not know 

 
Which of the following do you think is a patient's 
biggest barrier to getting screened for colorectal 
cancer? 

 
 Cost  Time  Transportation  

Preparation  Never discussed screening 
options  Medical provider failed to order or 
recommend  Other  
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How influential would the following terminal prognoses have on your recommendation for CRC 

screening? 
  

Very Influential 
 
Somewhat 

 
Not Influential 

 
I do not know 

 
Not applicable  

Influential  
0-6 months   
6-12 months   
12+ months  
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Appendix E: Email Solicitation 

Dear colleagues, 

My name is Allen Solenberg and I am a PhD student within the Department of Health Policy & 
Management at the University of Kansas Medical Center. I am contacting you because you have 
been identified as a member of a primary care team within a Family or Internal Medicine 
Department. I am recruiting research participants to help me with my dissertation about colorectal 
cancer screening and patients with spinal cord injuries and/or disabilities. Participation involves 
completing a survey that will take about five (5) minutes. No identifiable information will be 
collected about you, and the survey is anonymous. In addition to the survey questions, I will 
request your current profession, age, sex, race, professional information, and length of experience. 
To maintain your anonymity, please use the following public link for the survey: 

PUBLIC LINK 

There are no personal benefits or risks to participating in this study. Participation is voluntary, and 
you can stop taking the survey at any time. If you are a student or resident, participation or 
declining will have no impact on your academic evaluations.  

If you have any questions, please contact Allen Solenberg via email at a656s309@kumc.edu. For 
questions about the rights of research participants, you may contact the KUMC Institutional 
Review Board (IRB) at (913) 588-1240 or humansubjects@kumc.edu 

 

Sincerely, 

Allen Solenberg 
Department of Health Policy and Management 
University of Kansas Medical Center 
3901 Rainbow Boulevard; MS 3044 
Kansas City, KS  66160 
913.588.3763 
a656s309@kumc.edu 
 

 

  

mailto:humansubjects@kumc.edu
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Appendix F: Disclaimer 

The views expressed in this dissertation are those of the author and do not reflect the official policy 

or position of the United States Air Force, Department of Defense, or the U.S. Government. 
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