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Patients’ Difficulties with Five Different Fecal
Immunochemical Tests

Jeanette M. Daly, RN, PhD, Yinghui Xu, MS, and Barcey T. Levy, PhD, MD

Background: At least 26 different fecal immunochemical tests (FITs) are available for use in the US.
Liquid vial and card collection devices are available.

Objectives: 1) assess participant’s difficulties with and preferences for types of FITs; 2) assess
whether errors in FIT collection were associated with FIT collection difficulty; 3) identify factors associ-
ated with difficulty with FIT stool collection.

Methods: Prospective individuals scheduled for a colonoscopy were invited to participate in a study
comparing test characteristics of 5 FITs. A product questionnaire asked participants about ease of col-
lection and difficulties.

Results: 2,148 participants; mean age 63 years; 63% females, 83% Whites, and 19% Hispanics. 1265
(61%) preferred use of a liquid vial versus 181 (9%) the card. 49% had no difficulty with Hemoccult ICT, and
66 to 70% had no difficulty with the liquid vials. Difficulties with Hemoccult ICT included: being messy (21%),
collection window too small (19%), and getting sample on stick (8%). Difficulties with the liquid vials
included difficulty probing or scraping the stool (5% to 8%) and unclear directions (3%). In a multivariable
model, the perceived difficulty in FIT collection was significantly higher for Hemoccult ICT compared with OC-
Auto Micro (adjusted odds ratio [AOR], 4.05), and it was significantly high for those with a FIT error (AOR,
3.90).

Conclusion: Participants strongly preferred a liquid vial compared with a card. Perceived difficulty
was significantly associated with FIT errors and with FIT brand. Medical offices providing FITs should
ensure that patients understand the task of FIT collection, so that errors are minimized. ( J Am Board
Fam Med 2024;37:1014–1026.)
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Fecal immunochemical tests (FITs) can be a sensi-
tive, specific, and low-cost alternative to colono-
scopy.1 Annual fecal occult blood tests (FOBTs)
(FIT or guaiac) are 1 of 5 colorectal cancer
(CRC) screening tests recommended by the US

Preventive Services Task Force.2,3 Over a life-
time, FITs completed annually are estimated to
avert 25 CRC deaths per 1000 people, compared
with 27 deaths per 1000 averted by colonoscopy
every 10 years.3 FITs are preferred over guaiac
tests for FOBTs. FITs are widely available, inex-
pensive, and highly cost-effective compared with
colonoscopy for CRC screening.4 The effective-
ness of any CRC screening test depends on the
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accuracy of the test characteristics and adherence
by patients.5,6

Little research with extremely low sample sizes
has been conducted on patient preferences regard-
ing use of FITs. In a comparison of 3 methods for
transferring stool to a dry-slide collection card in
North Dakota, 24 of 47 (51%) convenience sample
participants found the traditional wooden stick to
be the most preferred method, compared with stool
collection of toilet tissue stool smear, or direct
smear from the stool to the dry-slide card.7 In
another extremely small study in Oregon, 4 of 11
participants completing 6 FITs reported the
Hemoccult ICT wooden stick was difficult to use
and 12 participants out of 12 preferred the OC-
Light FIT probe for the liquid vial sample collec-
tion method.8

There are many FITs sold in the US, with the
same FIT being marketed under different names by
different distribution companies. A detailed search
identified 24 distinct Clinical Laboratory Improvement
Amendments (CLIA)-waived FITs and 2 automated
FITs.9 For this study, we used the 5 most commonly
used FITs certified in pathology laboratories.9

Studies comparing difficulties of FITs used in
the US have not been conducted. For this study,
participants evaluated 5 FITs, while they partici-
pated in a main study comparing test characteristics
of the FITs with optical colonoscopy.5 The pur-
poses of this study were to: 1) assess participant’s
difficulties with and preferences for types of FITs;
2) assess whether errors in FIT collection were
associated with FIT collection difficulty; and 3)
identify factors associated with difficulty with FIT
stool collection.

Methods
The main prospective study invited those 50 to
85 years of age scheduled for a screening or surveil-
lance colonoscopy to participate in a study compar-
ing test characteristics of 5 different FIT products
using colonoscopy as the reference standard.5

Institutional Review Board approval was received
at each of the 3 participating sites: University of
Iowa (UI) in Iowa City, Iowa; University of North
Carolina (UNC) at Chapel Hill, North Carolina;
and Texas Tech University Health Sciences
Center (TTUHSC) at El Paso, Texas.5 Clinical
trials: NCT03264898.

After a signed informed consent and health ques-
tionnaire that included demographics were received,
participants were mailed or handed a package with 5
different FITs, detailed enlarged directions for each
FIT, a plastic specimen container pan, a card to re-
cord the date of stool collection, a cardboard post-
age-paid return mailer, and a product questionnaire.
All samples were returned to the UI where
researchers analyzed the tests.5 On return of the
FITs and completion of the colonoscopy, partici-
pants were paid $25. The main study started 9/20/
2017. When we noticed participants making FIT
collection errors, the product questionnaire was
developed. The first subject returned the product
questionnaire 12/11/2018. The study ended 11/18/
2022.

Fecal Immunochemical Tests (FITs)

Each participant was provided 5 FITs: 4 CLIA-waived
FITs, Hemoccult ICT (Beckman Coulter, Inc.),
Hemosure iFOB (Hemosure, Inc.), QuickVue iFOB
Test (Quidel Corporation), and OC-Light S (Eiken
Chemical Company distributed by Polymedco, Inc),
and a non-CLIA waived moderate complexity auto-
mated FIT, OC-Auto Micro FIT (Eiken Chemical
Company distributed by Polymedco Inc). The FITs
chosen were the most commonly used in pathology
proficiency testing programs in the US, required to
perform waived tests having a CLIA Certificate of
Waiver.9 The products included 4 liquid vials with
screw-on caps and 1 dry-slide card (referred to as
card) (Hemoccult ICT). Patient instructions from
each manufacturer were enlarged and color coded by
FIT liquid vial/card color and placed on 1 large flier
for ease of participant use (See Appendix A).
Participant FIT collection errors (overall errors,
card errors, and liquid vial errors) were tracked
during the study.10

Product Questionnaire

A 13-item investigator-developed product ques-
tionnaire was developed a few months into the
study (See Appendix B). For each FIT used in the
study, questions were asked about ease of collection
and any difficulties with collection, with partici-
pants able to choose all that applied from a list of
options. For data analyses on FIT preference, the
5-point scale was collapsed to 3 categories: 1) pre-
ferred card (strongly preferred and preferred, box next
to strongly preferred), 2) no preference, and 3) preferred
liquid vial (strongly preferred and preferred, box next
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to strongly preferred) (See Appendix B). Two ques-
tions to partially assess cognitive impairment
instructed the participants to draw a clock depict-
ing the time as ten minutes after eleven and to
indicate if anyone helped them draw the clock.
The clocks were scored by 2 methods, Watson et
al. and Mendes-Santos et al.10–12

Data Analysis

All data were double entered by 2 different research
assistants. A comparison of all entries was conducted
and those with discrepancies were reviewed and cor-
rected. Standard descriptive statistics were used to
summarize the variables and assess the distributions
of responses for key variables. Participants included
in our analyses returned 4 of 5 FITs and the product
questionnaire. The main outcome variable for this
study was the patients’ experience of how easy it was
to collect the specimen with scores from 1 ¼ “very
easy” to 5 ¼ “very difficult” for each FIT. These
scores were dichotomized as follows: scores of 2, 3, 4,
and 5 were categorized as having “some difficulty,”
and a score of 1 was categorized as “no difficulty.”
For each FIT, if a participant made any errors, that
FIT was categorized as having an error. An individ-
ual could have up to 5 errors and there was no
weighting by FIT.

Generalized linear mixed models, using the SAS
GLIMMIX procedure were used, to examine a bi-
nary outcome of whether having some difficulty
versus no difficulty collecting the stool samples
were different among the 5 FITs, adjusting for de-
mographic factors, FIT errors, and each of the
clock drawing scores. The participant was specified
as the random intercept in the model to account for
the correlation of the scores of 5 FIT responses for
each participant. The site variable was not specified
as a random effect because there was not significant
variance among 3 sites. Binary distribution and
logit link were specified in the model. Each of the
potential associated factors was tested individually
with the outcome variable in the model and
included FIT brand, patient’s age, sex, race, ethnic-
ity, household income, education, FIT collection
error (yes or no for each of 5 FITs) and each of the
2 clock drawing scores separately. Variables with
P< .15 in these univariable predictor models were
included in the multivariable analyses. Subsequently,
the backward stepwise method was used to remove the
nonsignificant variables 1 at a time. Age, income, and
education interaction terms were not significant in the

multivariable model. All analyses were performed using
SAS version 9.4 (SAS Institute Inc., Cary, NC).

Results
In this study, 2213 participants returned the prod-
uct questionnaire. Of these, 65 were excluded
because they did not return FITs or did not attempt
the clock drawing or had help drawing the clock,
leaving a total 2148 participants who returned either
4 (n ¼ 8) or 5 (n ¼ 2140) FITs. Mean age of the par-
ticipants was 62.8years; 1353 (63%) were female,
1787 (83%) White, and 403 (19%) Hispanic. 1621
(76%) participants had college education or higher,
942 (44%) had income of $80,000 or higher, 453
(21%) participants had cognitive impairment by the
Mendes-Santos method and 581 (27%) by the
Watson method (See Table 1).

Nearly half (49%) had no difficulty with Hemoccult
ICT collection, whereas only 66% to 70% had no diffi-
culty with the liquid vials. Difficulties with Hemoccult
ICT included: 450 (21%) felt it was too messy, 401
(19%) reported the collection window was too small,
306 (14%) had difficulty getting the sample in the col-
lection window, 172 (8%) had difficulty getting the
sample on the collection stick, and 73 (3%) reported
the instructions were unclear (See Table 2).

Difficulty probing the stool multiple times was
an issue for about 5% of the subjects for Hemosure
iFOB, OC-Light S, and QuickVue iFOB liquid
vials and difficulty scraping the stool was a problem
for 8% of the subjects for the OC-Auto Micro liq-
uid vial. Across the 4 liquid vials, about 3% of the
participants said it was messy to collect the speci-
men using a probe. For each type of liquid vial,
fewer than 1% of participants reported liquid spill-
ing from the liquid vial itself and about 1% thought
the instructions were unclear (See Table 3).

Removing the cap or removing the correct cap
was an issue for some individuals with the liquid
vials. For OC-Light, 165 (8%) of the subjects had
difficulty getting the cap off. For Hemosure iFOB,
66 (3%) had difficulty getting the cap off and nota-
bly, that liquid vial has 2 caps at the same end of the
liquid vial. For QuickVue iFOB, 137 (6%) of the
participants did not know which cap to open, as
there was a cap on each end, even though the direc-
tions are clear (See Table 2, Appendices A and B).
For OC-Auto Micro 53 (2.5%) participants had
trouble removing the cap.
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Participants preferred use of the liquid vials com-
pared with the card 1265 (61%) versus 181 (9%),
with 633 (30%) reporting no preference. For each
of the 5 FITs, those participants who perceived

“some difficulty” had significantly more errors than
those who perceived “no difficulty.” For example,
for Hemoccult ICT, 2.4% of participants had
“no difficulty” made an error compared with
4.2% of participants who perceived “some diffi-
culty” (P¼ .027). Overall FIT errors ranged
from 0.4% to 3.2% with most errors noted on
the card (See Table 3). All OC-Auto Micro sam-
ples were analyzed in the main pathology lab,
regardless of whether there appeared to be stool
in the liquid vial; thus no errors were able to be
calculated for this FIT.

Univariable results indicated participants had
statistically significantly more difficulty collecting
the Hemoccult ICT stool sample than the other
FITs. There were significant differences in per-
ceived FIT difficulty by age, ethnicity, education,
income, and FIT errors. Those with FIT errors
had significantly more difficulty collecting their
samples. Participants aged younger than 65 years,
those with a high school education, those with a
household income less than $40,000, and those who
were Hispanic reported significantly less difficulty
collecting the stool sample than their comparison
groups (See Table 4).

In the multivariable model, FIT collection for
Hemoccult ICT was significantly more difficult
than OC-Auto Micro (Adjusted odds ration [AOR],
4.05; 95% CI, 3.34-4.85); and Hemosure iFOB was
significantly less difficult than OC-Auto Micro
(AOR, 0.72; 95% CI, 0.59-0.88), after controlling
age, education, household income, and FIT errors.
Collection difficulties were not statistically signifi-
cantly different for OC-Light S and QuickVue
iFOB compared with OC-Auto Micro. FIT errors
were highly associated with perceived difficulty in
FIT collection (AOR, 3.90; 95% CI, 2.46-6.17)
Those aged younger than 65 years compared with
those 65 to 75 years (AOR, 0.65; 95% CI, 0.51-
0.83), those with high school education compared
with college or higher (AOR, 0.68; 95% CI, 0.49-
0.93), and those having a household income less
than $40,000 compared with income of $80,000 or
more (AOR, 0.60; 95% CI, 0.44-0.81) perceived
significantly less difficulty in FIT collection. (See
Table 4).

Discussion
This is a large multi-site study that describes
patient difficulties with 5 commonly used FITs in

Table 1. Demographic Characteristics of Study

Participants

Total (n ¼ 2,148)
Mean (SD) or n (%)

Age, mean (SD), years 62.8 (8.0)
<65 1,273 (59.3)
65 to 75 719 (33.5)
>75 156 (7.3)

Sex
Female 1,353 (63.0)
Male 795 (37.0)

Race
Black 160 (7.4)
White 1,787 (83.2)
Other 201 (9.4)

Ethnicity
Hispanic 403 (18.8)
Non-Hispanic 1,731 (80.6)
Unknown 14 (0.6)

Education
<8th grade 81 (3.8)
HS/GED 428 (19.9)
College or higher 1,621 (75.5)
Not reported 18 (0.8)

Income
<$40,000 636 (29.6)
$40,000 to <$80,000 483 (22.5)
$80,000 or more 942 (43.9)
Not reported 87 (4.0)

Cigarette smoker
Current 120 (5.6)
Former 629 (29.3)
Never 1,390 (64.7)
Not reported 9 (0.4)

BMI
<18.5 (underweight) 20 (0.9)
18.5–24.9 (healthy weight) 630 (29.3)
25.0–29.9 (overweight) 736 (34.3)
≥30.0 (obesity) 757 (35.2)
Missing 5 (0.2)

Watson method score
Abnormal 581 (27.1)
Normal 1,567 (72.9)

Mendes-Santos method score
Abnormal 453 (21.1)
Normal 2,148 (78.9)

Abbreviations: SD, Standard Deviation; HS/GED, High School/
General Educational Development; BMI, Body Mass Index.

doi: 10.3122/jabfm.2023.230469R1 Patients’Difficulties with FITs 1017

 on 3 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2023.230469R

1 on 21 M
arch 2025. D

ow
nloaded from

 

http://www.jabfm.org/


the US, whereas earlier studies assessed patient
preferences for FITs.7,8 A liquid vial with a probe
attached to the cap is preferred to the card with
wooden stick for collection.

Difficulties with the card included participants
feeling the window was too small, being unsure
where to place the stool, and feeling that collection
was messy. Difficulties with the liquid vials included

the cap being on too tight or confusion over which
cap to open when there were 2 caps. Three of the 4
liquid vials had 2 caps. OC-Auto Micro had 1 cap
and a foil seal on the opposite end. Hemosure
iFOB and OC-Light S had the color of the cap to
be removed clearly shown in the directions, but some
patients removed the wrong cap. Those were slightly
minor problems for the liquid vials, and one may

Table 3. FIT Collection Difficulty and FIT Errors**

Overall No Difficulty Some Difficulty

N (%) N (%) N (%) P-values

Hemoccult ICT errors 0.027*
Yes 66 (3.2) 29 (2.4) 37 (4.2)
No 2,005 (96.8) 1,156 (97.6) 849 (95.8)

Hemosure iFOB errors 0.001*
Yes 52 (2.5) 31 (1.9) 21 (4.7)
No 1,996 (97.5) 1,570 (98.1) 426 (95.3)

OC-Light S FIT errors <0.001†

Yes 9 (0.4) 1 (0.1) 8 (1.6)
No 2,041 (99.6) 1,545 (99.9) 496 (98.4)

QuickVue iFOB errors <0.001*
Yes 54 (2.6) 26 (1.7) 28 (5.5)
No 1,994 (97.4) 1,510 (98.3) 484 (94.5)

*x2 for some difficulty versus no difficulty.
†Fisher’s exact test for some difficulty versus no difficulty.
**No errors were noted for OC-Auto, because all vials were sent to the main pathology laboratory for analysis, even if it appeared no
stool was in the vial.
Abbreviations: ICT, Immunochemical Test; iFOB, Immunochemical Fecal Occult Blood Test; FIT, Fecal Immunochemical Test.

Table 2. FIT Collection Difficulties (n 5 2,148)

Hemoccult
ICT

Hemosure
iFOB

OC-Auto
Micro FIT

OC-Light
S FIT

QuickVue
iFOB

Difficulties n (%) n (%) n (%) n (%) n (%)

None 1044 (48.6) 1540 (70.0) 1454 (67.7) 1419 (66.1) 1435 (66.8)
Getting sample on stick 172 (8.0)
Getting sample in collection window 306 (14.2)
Collection window was too small 401 (18.7)
It was messy 450 (20.9) 71 (3.3) 79 (3.7) 67 (3.1) 66 (3.1)
Instructions were unclear 73 (3.4) 23 (1.1) 21 (1.0) 16 (0.7) 23 (1.1)
Getting the cap off 66 (3.1) 53 (2.5) 165 (7.7) 43 (2.0)
Deciding which cap to open Not asked Not asked 137 (6.4)
Probing the stool multiple times 114 (5.3) 110 (5.1) 108 (5.0)
Scraping the stool multiple times 178 (8.3)
Liquid spilled from the tube 20 (0.9) 11 (0.5) 4 (0.2) 9 (0.4)
Other 113 (5.3) 64 (3.0) 103 (4.8) 80 (3.7) 68 (3.2)

*Could check any that applied.
Abbreviations: ICT, Immunochemical Test; iFOB, Immunochemical Fecal Occult Blood Test; FIT, Fecal Immunochemical Test.
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wonder if the person opening the liquid vial was frail
or had other physical or cognitive issues.

Another minor problem was the directions were
perceived as unclear by some participants for each

of the 5 FITs. The directions for this study were cop-
ied verbatim and enlarged from the manufacturer’s
directions to more closely mimic what patients might
receive in practice. In another small study, wordless

Table 4. Factors Associated with Having Some Difficulty versus No Difficulty in Collection of FIT Sample

(n 5 2,148)*

Univariable Model Multivariable Model†

Factors Odds Ratio (95% CI) P-values Odds Ratio (95% CI) P-values

FIT brand <0.0001
Hemoccult ICT (n ¼ 2,071) 4.17 (3.49-4.99) <0.0001 4.05 (3.34-4.85) <0.0001
Hemosure iFOB (n ¼ 2,048) 0.74 (0.61-0.91) 0.003 0.72 (0.59-0.88) 0.001
OC-Light S FIT (n ¼ 2,050) 0.99 (0.81-1.20) 0.887 0.98 (0.81-1.19) 0.832
QuickVue iFOB (n ¼ 2,048) 1.02 (0.84-1.24) 0.838 0.98 (0.81-1.19) 0.827
OC-Auto Micro FIT (n ¼ 2,052) Reference Reference

Age, years 0.002
<65 (n ¼ 1,273) 0.65 (0.52-0.81) 0.001 0.65 (0.51-0.83) 0.001
65 to 75 (n ¼ 719) Reference Reference
>75 (n ¼ 156) 0.79 (0.52-1.20) 0.265 0.72 (0.46-1.14) 0.158

Education 0.045
≤8th grade (n ¼ 81) 0.76 (0.43-1.34) 0.342 1.00 (0.52-1.93) 0.996
HS/GED (n ¼ 428) 0.56 (0.43-0.73) <0.0001 0.68 (0.49-0.93) 0.015
College or higher (n ¼ 1,621) Reference Reference

Income 0.007
<$40,000 (n ¼ 636) 0.34 (0.23-0.51) <0.0001 0.60 (0.44-0.81) 0.001
$40,000 to <$80,000 (n ¼ 483) 0.74 (0.48-1.14) 0.174 0.84 (0.63-1.13) 0.249
$80,000 or more (n ¼ 942) Reference Reference

FIT errors^
Yes 4.28 (2.80-6.55) <0.0001 3.90 (2.46-6.17) <0.0001
No Reference Reference

Ethnicity
Hispanic (n ¼ 403) 0.65 (0.49-0.85) 0.002
Non-Hispanic/unknown (n ¼ 1,745) Reference

Sex
Female (n ¼ 1,353) 0.97 (0.68-1.37) 0.851
Male (n ¼ 795) Reference

Race
White (n ¼ 1,787) 1.22 (0.81-1.81) 0.341
Others (n ¼ 201) 0.90 (0.54-1.52) 0.699
Black (n ¼ 160) Reference

Watson method score
Abnormal (n ¼ 581) 1.24 (0.85-1.81) 0.266
Normal (n ¼ 1,567) Reference

Mendes-Santos method score
Abnormal (n ¼ 453) 1.17 (0.77-1.76) 0.468
Normal (n ¼ 1,695) Reference

*Outcome variable having “some difficulty” versus “no difficulty” to collect the sample; Original scores ranged from 1 ¼ “very easy”
to 5 ¼ “very difficult” by each FIT. Scores were collapsed into a dichotomous variable with scores of 2, 3, 4, and 5 being categorized
as having “some difficulty,” and a score of 1 categorized as “no difficulty.”
†Generalized Linear Mixed Model.
^Each FIT was categorized as either having an error or not.
Abbreviations: ICT, Immunochemical Test; iFOB, Immunochemical Fecal Occult Blood Test; FIT, Fecal Immunochemical Test;
CI, Confidence Interval.
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directions were developed for FIT collection and
preferred by patients in qualitative analysis.13 Future
studies might address whether having a nursing or
medical assistant provide verbal instructions, in addi-
tion to the written and pictorial directions might
improve patient FIT collection.

Four of the 5 FITs had some errors noted on
receipt. Although, the overall FIT error rate was
low at 3.2% or less, those who perceived difficulty
in FIT collection had more errors for 4 of the 5
FITs. Since the OC-Auto Micro was sent to our
main pathology laboratory on arrival and it can be
analyzed with no stool, no errors were calculated
for that FIT.

Fecal blood testing was developed in 1864 with
the use of gum guaiac. The dry-slide guaiac card
was developed in the 1960s, followed by the devel-
opment of immunochemical tests in the late
1970s.14–18 The main collection device became the
dry-slide card and remained so until FITs were
available with most manufacturers using a liquid
vial for collection.19 FITs are superior to guaiac
tests specifically in the detection of advanced neo-
plasia and colorectal cancer in average-risk individ-
uals.20 Only a few participants had some difficulty
with FIT collection, with Hemoccult ICT being
the primary FIT with the most difficulty, as com-
pared with liquid vial FIT tests. Participants in this
study had the least difficulty using the liquid vials,
similar to other much smaller studies, where the
liquid vial was preferred.8,21 Although most partici-
pants preferred the liquid vial, a sizable percentage,
30%, were neutral on the issue. The accuracy of
individual FIT tests should be a major considera-
tion in colorectal cancer screening, but there is rela-
tively little data on this.6,22,23 In 2024, cost for a
card and analysis is approximately $14 compared
with a liquid vial at $32 (Fischer Scientific online
catalog at https://www.fishersci.com). Different
FITs have varying sensitivity and specificity for
detecting hemoglobin, thus practitioners should
note this when choosing a FIT.5,6,22,23

Prior studies comparing FIT preferences did not
include as many demographic characteristics as this
study. A study comparing a wooden stick stool col-
lection against a smear or tissue collection found no
difference in preference by sex.7 Our study also
found no differences by sex for difficulty collecting
the stool specimens. Other research showed that
participants who were younger, female, had higher

household income, and had previously used a FIT
were significantly more satisfied with using a FIT
liquid vial compared with a plain plastic con-
tainer.24 Similar to the Shin study,24 our younger
participants had less difficulty collecting the FIT
sample. But, in another study comparing guaiac and
FIT stool collection, persons over 60 years com-
pared with persons 50 to 60 years of age perceived
the collection easy to perform for both tests.21

In the multivariable model, among the FITs,
Hemoccult ICT was statistically significantly more
difficult to complete and Hemosure iFOB less diffi-
cult to complete than OC-Auto Micro. FIT collec-
tion errors were highly associated with FIT
collection difficulty. Factors statistically significantly
associated with less difficulty collecting stool speci-
men were age< 65years compared with those 65–
75years, those with high school education com-
pared with college or higher education, and having
household income of less than $40,000 compared
with those with $80,000 or more.

Two results in the generalized linear mixed
model seemed counterintuitive: lower income and
lower educational level were associated with having
a perception of less difficulty with FIT collection.
Our study included participant level of education,
which had not been collected in other studies
assessing preferences of FITs.7,8,21,24,25 In our prior
publication regarding the errors in FIT collection
based on a subset of this study sample, those with
an eighth grade education or less compared with
high school or higher education, being female, and
an abnormal clock drawing had a higher odds of a
FIT collection error.10 Stool sample collection
requires adequate physical performance and cogni-
tive function to be completed correctly. Directions
must be followed to be successful. Our findings
indicated some subjects had cognitive impairment
by the clock-drawing test, but they did not perceive
collecting the specimen as difficult and clock draw-
ing accuracy did not enter the multivariable model.
Some subjects may not realize they collected the
specimen incorrectly. Perception of less difficulty
does not mean the sample was collected correctly.

Strengths and Limitations

This was a large, diverse study of individuals from
the US which assessed patient’s difficulties with
FIT collection with detailed documentation of
FIT collection errors. FIT directions per the
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manufacturer were enlarged and provided word-
for-word onto a single page in colors that corre-
spond to the manufacturer’s directions. In addition,
to encourage participation by Spanish-speaking
individuals, the directions and study materials were
translated into Spanish. We were able to control
for several demographic factors. We excluded those
who did not complete or who had help with the
clock drawing. This study is likely to be generaliz-
able to the US and other developed countries due
to its large and diverse sample size.

A limitation of the study was that each participant
was expected to complete 5 FITs, whereas in prac-
tice, a patient would only be completing 1 FIT.
There may be some response bias in that those who
could not read English or Spanish may have chosen
not to participate. Manufacturer’s direction sheets
were not provided to the participants but instead
were copied all on 1 page. The ease of collection for
each FIT was collected using a 5-point Likert scale,
which was collapsed to a dichotomous variable, as the
distribution of the 5-point scales were not normal.
Individuals who perceive that they had no difficulty
may not have collected their sample correctly.

Conclusion
Nearly two-thirds of participants preferred the liq-
uid vial compared with the card for FIT collection.
Although the FIT collection error rate was below
3%, those who perceived more difficulty had signif-
icantly more errors in FIT collection. The multi-
variable model demonstrated that the Hemoccult
ICT was substantially more difficult to collect than
OC-Auto Micro and Hemosure iFOB was less diffi-
cult to collect than OC-Auto Micro. Medical offices
providing FITs should ensure that patients under-
stand the task of FIT collection, so that errors are
minimized.

To see this article online, please go to: http://jabfm.org/content/
37/6/1014.full.
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Appendix A. Participant Instructions for Collecting and Returning Five FITs.
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Appendix B
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