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Stool DNA-based versus colonoscopy-based colorectal cancer
screening: Patient perceptions and preferences
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Abstract
Objective: Stool DNA (sDNA) tests offer a noninvasive form of colon cancer screening for patients, and although the test is expected to increase uptake of colon cancer screening, it is unknown
if patients’ perceptions of the sDNA test differ according to race and other patient characteristics.
Methods: We conducted a self-administered survey of patients undergoing both a colonoscopy
and an sDNA test to evaluate perceptions of sDNA testing.
Results: Of the 613 participants who were sent surveys, 423 responded (69% response rate).
Respondents self-identified as African American (n=127, 30%), Caucasian (n=284, 67%), and o ther
ethnicity (n=12, 3%). In general, participants found the sDNA test more suitable than a colonoscopy (n=309, 75%). In univariate analyses, a higher percentage of Caucasians as compared with
African Americans found the sDNA test more suitable than a colonoscopy (89% vs. 76%, p<0.01),
and more Caucasians than African Americans preferred the sDNA test (43% vs. 32%, p<0.05). Adjustment for covariates reduced these racial differences to no significance. A family history of colorectal cancer remains a significant factor for patient’s preferences for screening regardless of race.
Conclusions: Our study shows no racial differences in the perception of and preference for
sDNA testing for colon screening. Intervention to increase the uptake of sDNA testing may help
reduce racial disparities in colorectal cancer.
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Introduction

speculated as a key contributing factor [4–8].

Colorectal cancer is the second leading cause

Although a number of screening options are

of cancer-related deaths, and nonscreening

available – including a fecal occult blood test,

accounts for most of these deaths [1, 2]. Among

a fecal immunochemical test, sigmoidoscopy,

all colon cancer deaths, a significantly higher

and colonoscopy – a stool DNA (sDNA)

proportion of patients are African American

test recently approved by the US Food and

[3]. African Americans not only have a higher

Drug Administration may be promising for

mortality rate than Caucasians, but also have a

improving screening, particularly in under-

higher incidence rate, the highest of all races

served and vulnerable populations, who may

[1–3]. The reasons for these disparities are com-

be less likely to undergo colonoscopy [9, 10].

plex; however, a lower uptake of colon cancer

Increasing uptake of colon screening

screening among African Americans has been

is crucial for reducing colorectal cancer
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incidence and mortality. Assessing patients’ perceptions of

specimen shipping. The participation rate for the study was

the available screening options is important in understand-

64.9% among those eligible, and those recruited and those

ing acceptance of the screening technology [5, 6, 11–14].

not recruited did not differ in age, race, or sex (p>0.05). All

One study of low-income Hispanic and African American

patients provided written informed consent, and this study was

patients who were scheduled for but never had a colonoscopy

approved by the University Hospitals Case Medical Center

at a safety-net hospital found the strongest reasons for patients

Institutional Review Board.

not having a colonoscopy to be psychological barriers, such as

After completion of both components, patients were sent a

discomfort, embarrassment, and pain [5]. A few studies inves-

survey consisting of 19 questions, fixed-choice items as well

tigated these barriers among different races and found that

as blank, open-ended questions, assessing perception of and

African American patients, more so than Caucasian patients,

experience with the sDNA test. Fixed-choice items included

were fearful of finding cancer, felt embarrassed by the proce-

five-point Likert-scale questions evaluating the difficulty of

dure, and felt the procedure was unnecessary [6, 11, 12].

using the stool collection kit, difficulty of shipping, and per-

In addition to these barriers, patients have cited hospital

ceptions of using the test. For ease of interpreting patients’

transportation, bowel preparation, and time off from work as

responses, we grouped answers with a rating of either 1 or 2

impediments to a colonoscopy [13–15]. Although these same

together and answers with a rating of either 4 or 5 together.

logistic barriers to a colonoscopy do not exist in a stool-based

Questions also evaluated suitability of the sDNA test com-

colon screening, it is not known if patients’ perceptions of the

pared with a colonoscopy, the medical and physical suitability

procedure differ when compared with that for a colonoscopy.

of the test, and the preferred colon cancer screening method

Additionally, to our knowledge, there are no data comparing

(fecal occult blood test/fecal immunochemical test, sDNA

potential differences in perceptions of the sDNA test between

test, or colonoscopy). The survey’s Flesch-Kincaid grade level

Caucasians and African Americans. Therefore, we conducted

score was 5.7, indicating that the survey was easy to read at

a survey-based study to assess patients’ perceptions of the

approximately a sixth grade level. Demographic information,

sDNA test and if perceptions varied across race, between

family history, and medical history were self-reported and col-

Caucasians and African Americans.

lected via a computer-assisted telephone interview before the
colonoscopy.

Methods and materials

All responses were included in the analysis and questions

We prospectively recruited patients referred for a screen-

left blank were coded as “no response.” We first performed

ing colonoscopy at the University Hospital Health System

univariate analysis (χ2 test for categorical variables and t test

in Cleveland, Ohio, to participate in a comparative study of

for continuous variables) to evaluate differences between

colonoscopy versus sDNA testing for colon screening. We

Caucasians and African Americans. We then performed mul-

excluded patients who (a) were younger than 30 years or older

tivariate analysis adjusted for age, sex, income, education, and

than 80 years, (b) had a personal or family history of a cancer

family history of colon cancer in multinomial regression and

syndrome, such as hereditary nonpolyposis colorectal cancer

ordinary linear regression. A p value of 0.05 or less was con-

or familial adenomatous polyposis, (c) had a previous diag-

sidered statistically significant. All statistical analyses were

nosis of colon polyps, (d) had prior colon resection, (e) had a

performed with R (version 3.1.2).

diagnosis of inflammatory bowel disease, and (f) had a prior
or current cancer diagnosis, except for nonmelanoma skin can-

Results

cer. Patients who agreed to participate in the study used a stool

Of the 613 participants who had the sDNA test and a colon-

collection kit to collect stool samples for sDNA testing and

oscopy, 423 (69%) completed the perception survey. Among

fecal immunochemical testing, followed by colonoscopy. The

the respondents, 30% (n=127) self-identified as African

stool collection kit was mailed to each participant’s residence

American and 67% (n=284) self-identified as Caucasian. The

together with an instruction booklet for stool collection and

remaining respondents (3%, n=12) consisted of participants

3
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who self-identified as Asian or Hispanic or refused to dis-

In univariate analysis, race-stratified analysis revealed dif-

close their race, and they were grouped together because

ferences in patient preferences. The most preferred method of

of the small sample size. Of those surveyed, 269 respond-

colon screening among both Caucasians (43%) and African

ents (64%) were female and 154 respondents (36%) were

Americans (32%) was the sDNA test (Table 2), although, com-

male. There were statistical differences between African

pared with Caucasian patients, more African American patients

Americans and Caucasians in sex, education, and income

were unsure of their preferred screening method (30% vs.

(Table 1).

23%, p<0.05) and more preferred a colonoscopy (17% vs. 10%,

In general, participants found the sDNA test more suitable

p<0.05). A higher percentage of Caucasians found the sDNA

than a colonoscopy (n=309, 75%), and the most commonly

test more suitable for their medical and physical needs than a

cited reasons were the absence of bowel preparation (n=75,

colonoscopy (89% vs. 76%, p<0.01). African Americans also

24%), no loss of work (n=39, 13%), and ease of completion

perceived the sDNA test to be more accurate than Caucasians

(n=22, 7%). Most respondents (76%) found the sDNA test

(79% vs. 55%, p<0.001), yet were more embarrassed by it

comfortable, and only a small fraction (9%) found it uncom-

(10% vs. 2%, p<0.01). However, all these racial differences

fortable. If their physicians recommended the sDNA test,

were reduced to no significance in multivariate analyses con-

84% of all respondents would be likely or somewhat likely to

trolled for age, sex, education, income, and family history of

undergo the again. Interestingly, only 37% selected the sDNA

colorectal cancer (Table 3). Family history of colorectal cancer

test as their preferred method for colon screening, despite the

remains a significant factor influencing patients’ preference for

majority of responders’ favorable views.

the screening modality (Table 2) regardless of race.

Table 1. Descriptive characteristics of study participants
Caucasian

African American

n=284

n=127

57.4±8.01

57.1±8.39

Male

119 (42%)

30 (24%)

Female

165 (58%)

97 (76%)

High school graduate or lower

43 (15%)

54 (43%)

Some college or technical school

65 (23%)

53 (42%)

Bachelor’s degree or higher

173 (61%)

16 (13%)

Unknown

3 (1%)

4 (3%)

≤$15,000

10 (4%)

49 (39%)

Between $15,000 and $29,000

17 (6%)

26 (20%)

Between $30,000 and $44,000

22 (8%)

15 (12%)

Between $45,000 and $69,000

49 (17%)

15 (12%)

≥$70,000

166 (58%)

12 (9%)

Unknown

20 (7%)

10 (8%)

Yes

79 (28%)

26 (20%)

No

200 (70%)

97 (76%)

Unknown

5 (2%)

4 (3%)

Age (years)
Sex

p Value
0.81
<0.001

Education

<0.001

Income

<0.001

Family history of colon/rectal cancer
0.22
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Table 2. Colorectal cancer screening preferences by race and family history of colorectal cancer
FOBT

sDNA test

Colonoscopy

No preference

Unsure

n=46

n=154

n=51

n=43

n=96

Racea
Caucasians (n=268)

36 (14%)

115 (43%)

30 (11%)

27 (10%)

60 (22%)

African Americans (n=122)

10 (8%)

39 (32%)

21 (17%)

16 (13%)

36 (30%)

Family history of colorectal cancerb

n=45

n=155

n=54

n=43

n=94

Yes (n=99)

13 (13%)

35 (36%)

21 (21%)

7 (7%)

23 (23%)

No (n=292)

32 (11%)

120 (41%)

33 (11%)

36 (13%)

71 (24%)

Univariate p

Multivariate p

0.035

0.67

0.21

0.019

FOBT, fecal occult blood test, sDNA; stool DNA.
Some Caucasians (n=19) and African Americans (n=5) left the answer to this question blank.

a

Some patients with a family history (n=8), some patients without a family history (n=15), and one patient with an unknown family history left

b

the answer to this question blank.

Discussion

intervention. Targeted physician-patient communication

We found no differences between Caucasian and African

about screening modalities may improve uptake, as other

American patients’ perceptions of the sDNA test, and family

studies have found an improvement in patient uptake with in-

history of colorectal cancer is the only significant patient char-

depth discussions with the treating physicians about screen-

acteristic factor influencing patients’ preference for the screen-

ing options [19–21].

ing modality regardless of their race. Patients with a family

One of the strengths of this study is the participants’ par-

history of colorectal cancer are likelier to prefer colonoscopy

ticipation in both screening colonoscopy and the sDNA test,

for screening than those with a no family history of colorectal

which allowed an adequate comparison to be made. Another

cancer. Consistent with other studies of stool collection tests,

strength of our study is the relatively large sample size, with

patients in our study found the lack of bowel preparation, no

excellent representation of African Americans, allowing

loss of work, no hospital trip, and the easiness of the test to be

direct comparison between the two racial groups. One major

the major benefits of the stool test [16–18].

limitation of this study is potential selection bias. To partici-

Despite the large portion of patients who had positive

pate in the study, a patient must be willing to have the sched-

experiences with the sDNA test in terms of ease of use and

uled colonoscopy and to participate in the stool collection

comfort, we did not observe an overwhelming preference for

component. Therefore, the patients included in our analysis

the sDNA test as opposed to other modalities. This may be

may be more health conscious and motivated than the general

because at present there are very few data on the accuracy

average-risk screening eligible population. Cost is an impor-

and effectiveness of the sDNA test as compared with colonos-

tant factor influencing the widespread adoption and uptake of

copy screening. African American patients slightly preferred

sDNA testing for colon cancer screening in the general popu-

the sDNA test, with an almost equal percentage being unsure

lation. Unfortunately, we did not enquire how cost may affect

about their preferred screening method, and more white par-

the patients’ perceptions or preferences for screening in our

ticipants, on the other hand, preferred the sDNA test relative

survey. The US Food and Drug Administration has recently

to being unsure.

approved the sDNA test for screening, and the Centers for

The majority of Caucasians and African Americans

Medicare and Medicaid Services now endorses insurance cov-

would undergo the sDNA test again if their physicians rec-

erage of sDNA testing for screening. As such, cost is unlikely

ommended it. Thus, it is conceivable that the hesitancy about

to be perceived as a barrier for insured patients to use sDNA

undergoing the test may be dispelled by physician-initiated

testing for screening.
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6 (2%)

9 (3%)

17 (6%)

25 (9%)

7 (2%)

13 (5%)

11 (4%)
131 (55%)
95 (40%)
11 (5%)

Accurate (1 and 2)

Neutral (3)

Inaccurate (4 and 5)

How accurate or inaccurate do you believe the stool test to be?

6 (5%)

19 (16%)

96 (79%)

11 (9%)

30 (11%)

Neutral (3)

Anxious (4 and 5)

12 (10%)

238 (85%)

Not anxious (1 and 2)

Overall, how much anxiety or nervousness did taking the stool test cause you?
102 (82%)

9 (7%)

32 (11%)

Neutral (3)

Anxious (4 and 5)

17 (13%)

235 (84%)

Not anxious (1 and 2)

Overall, how much anxiety or nervousness did preparation for the stool test cause you?
100 (79%)

12 (10%)

24 (9%)

Neutral (3)

Embarrassing (4 and 5)

8 (6%)

250 (89%)

Not embarrassing (1 and 2)

How embarrassing was it for you to take the stool test?
105 (84%)

13 (10%)

42 (15%)

Neutral (3)

Uncomfortable (4 and 5)

16 (13%)

217 (76%)

Comfortable (1 or 2)

Overall, how comfortable or uncomfortable was the stool test for you?
98 (77%)

13 (10%)

30 (11%)

Neutral (3)

Difficult (4 and 5)

17 (13%)

233 (83%)

Easy (1 and 2)

How easy or difficult was having a bowel movement for you?
96 (76%)

6 (5%)

22 (8%)

Neutral (3)

Difficult (4 and 5)

12 (9%)

253 (89%)

Easy (1 and 2)

How easy or difficult to understand were the instructions about collecting the stool sample for the test?
109 (86%)

8 (6%)

27 (10%)

Difficult (4 and 5)

10 (8%)

251 (88%)

109 (86%)

American

African

Neutral (3)

Caucasian

Easy (1 and 2)

How easy or difficult to understand were the instructions about preparation for the stool test?

Table 3. Perceptions of the stool DNA test by race

< 0.001

0.14

0.47

0.01

0.78

0.20

0.61

0.09

Univariate p

0.13

0.19

0.49

0.67

0.20

0.84

0.36

0.85

Multivariate pa
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Multivariate pa

Overall, the majority of both African Americans and
Caucasians viewed the sDNA test as easy and comfortable
0.52

tion of and preference for the method of screening. Given the

0.002

and uptake of sDNA testing might be an effective screening

Adjusted for age, sex, income, education, and family history of colon cancer; perceptions were treated as continuous variables in the model.
a

87 (76%)

27 (24%)
29 (11%)

226 (89%)
More suitable

15 (5%)
Unlikely (4 and 5)

Compared with colonoscopy, would this stool test be more or less suitable to your medical or physical needs?

strategy for reducing the racial disparities in colorectal cancer.

Less suitable

13 (10%)

0.12
100 (81%)

11 (9%)
19 (7%)

244 (88%)
Likely (1 and 2)

Neutral (3)

American
If your physician recommended regular screening with the stool test, how likely or unlikely would you be to repeat it?

Table 3. (continued)

7

sDNA test again. There is no racial difference in the percepnoninvasive nature of the sDNA test, widespread adoption

Caucasian

African

Univariate p

0.71

for them, more suitable to their needs, and would undergo the

Further studies are warranted to develop targeted interventions to increase the uptake of this new screening technology,
particularly in African Americans.
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