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Federally qualified health centers (FQHCs)
attempt to provide comprehensive, quality
primary health care services to medically un-
derserved communities and vulnerable popu-
lations. Approximately 1198 centers receive
operating grants from the Public Health Service
Act and thus qualify for reimbursement from
Medicare and Medicaid.1 FQHCs served 21
million patients in 2012, of whom 36% were
uninsured and 92% were living below the
200% poverty level.1 One of the services pro-
vided by FQHCs is colorectal cancer (CRC)
screening through stool testing for occult
blood.2 This service is covered under the
Medicare FQHC benefit for persons aged 65
years and older and for those who qualify for
the Medicaid program.3

CRC is the second leading cause of cancer
deaths in the United States.4 Only 63% of
US adults report being up-to-date with CRC
screening.5 CRC is a disease that is largely
preventable; colonoscopy, through detection
of early tumors and removal of precancerous
polyps, could prevent 65% of CRC cases.6,7

Several national organizations have guidelines
for CRC screening.8,9 National guidelines pro-
mote any of several tests for CRC screening:
tests that pick up occult bleeding and endo-
scopic tests that visualize all or part of the
colon.8---10

Clinical tests to directly visualize colorectal
cancer and precancerous polyps are colonos-
copy, flexible sigmoidoscopy, double-contrast
barium enema, and computed tomographic
colonography (virtual colonoscopy). Fecal oc-
cult blood tests (FOBTs), which detect blood in
the stool that is not visible and that indicates
possible cancer, are the guaiac-based test and
the fecal immunochemical test (FIT). FOBTs
are recommended annually, and colonoscopy
is recommended every 10 years, if no polyps
are found.8---10 FOBTs are much less expensive
than colonoscopy and are often preferred by
patients. In many safety net settings, FOBTs are
the initial option for patients, because of the

prohibitive cost and limited availability of
colonoscopy.11,12

Through an infrastructure grant to enhance
community-based cancer control in Iowa, we
visited 4 FQHCs in Iowa and learned that
FOBTs were available for use, but were for
the most part not given to patients to avoid
having to arrange and pay for a follow-up
colonoscopy if FOBT results were positive. One
FQHC director explained that the annual bud-
get included a fund for extra tests that might be
needed for any medical reason, and once these
funds were exhausted, no more funding was
available in that year. Thus, CRC screening was
not a top priority, because of many other
competing health care needs.

To enhance CRC screening, system strate-
gies are appropriate. A system strategy is
a group of interrelated items that are part of
a plan of action to accomplish a specific goal,
such as improving CRC screening. Many dif-
ferent system strategies have been identified
for improving CRC screening, such as physician
recommendation,13,14 mailed patient re-
minders,15---17 and electronic medical record
(EMR) physician reminders.18,19

Patients at greatest risk for not receiving
CRC screening are racial and ethnic minorities,
Asians and Hispanics, and individuals who
lack a usual source of health care or health
insurance.20 Underuse of CRC screening is
frequently associated with socioeconomic dis-
advantage21 and is associated with higher
late-stage CRC rates.22 Because many of our
nation’s most disadvantaged individuals make
use of FQHCs, we assessed the protocols and
system processes in place for CRC screening at
FQHCs in 4 midwestern states and estimated
rates of CRC screening in these FQHCs.

METHODS

We searched the Health Resources and
Services Administration Data Warehouse to
identify all 50 FQHCs in the 4 states in the
American Cancer Society’s Midwest Division;
13 in Iowa, 15 in Minnesota, 6 in South
Dakota, and 16 in Wisconsin. In accord with
FQHC requirements, the 50 centers received
funding under Section 330 of the Public Health
Services Act. To personalize the cover letter,
we called each facility and asked for the names
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of the current medical director and chief
administrative officer. During the initial tele-
phone calls, we determined that 1 FQHC was
a clinic specializing in tuberculosis treatment
and eliminated it from the study, leaving 49
FQHCs in the study sample.

Instruments

We developed a 2-page health center ques-
tionnaire regarding colorectal cancer screening,
which the University of Iowa Department of
Family Medicine’s faculty physician researchers
reviewed. We used components of this ques-
tionnaire in previous CRC screening studies.16,23

The instrument had 49 questions: 6 items
asked about the patient and staff demographics
(number of practice providers by type, number
of patients aged ‡ 50 years, number of patient
visits/month for all providers, and patients’
gender and race/ethnicity), and 20 items
addressed clinic policy on CRC screening, use
of EMRs, routine staff protocol related to CRC
screening, types of CRC screening tests rec-
ommended, clinic tracking systems and their
use in CRC screening, and whether referrals
were given for colonoscopy (yes, no, or unsure).
In addition, we asked the respondent to esti-
mate the percentage of patients who were up-
to-date with CRC screening and to identify the
types of CRC tests used from the following list:
FOBT, FIT, flexible sigmoidoscopy, and colo-
noscopy. On a list of 8 barriers to providing
CRC screening, the respondent could check
items that were barriers and write in additional
barriers. Open-ended questions concerned the
brand of EMRs used, the system used to track
CRC screening, how colonoscopies were paid
for, where the colonoscopies were performed,
and when the clinic referred patients for
a colonoscopy.

For FQHCs that used FITs, we also devel-
oped a 1-page follow-up questionnaire, which
was critiqued by the Department of Family
Medicine faculty physician researchers. This
15-item questionnaire addressed type of FOBT
used (guaiac or immunochemical), brand of stool
test used, number of stool samples requested,
development of the tests, and instructions for
return of the stool sample once collected.

Mailings

Mailings to each FQHC followed a modified
Dillman approach.24 We sent a full packet of

material to the medical directors that included
a cover letter (which provided the informed
consent elements: the purpose of the study,
how and why they were chosen, and explana-
tion that participation involved completing and
returning the enclosed questionnaire, that un-
less they opted out they would receive a second
mailing followed by a telephone call, and that
results would be presented in aggregated form
so that an individual could not be identified),
the 2-page questionnaire, a $2 bill, and
a postage-paid return envelope. The letter
encouraged recipients to forward the ques-
tionnaire to a knowledgeable staff member if
they were unable to answer questions com-
pletely. We asked recipients who were not
interested in participating in the study to return
their blank questionnaire in the return envelope.

Three weeks after the first mailing, we sent
nonresponders an identical full packet of ma-
terials minus the $2. If, 2 weeks after the
duplicate mailing, no questionnaire was
returned, we called the FQHC medical director
up to 4 times over 4 weeks. If, after these
attempts, the medical director could not be
reached, we contacted another knowledgeable
staff person, such as a nursing or clinic man-
ager, and if that person agreed, we completed
the questionnaire over the phone; otherwise,
we left a message, which followed a standard-
ized script, encouraging return of the com-
pleted questionnaire. If no questionnaire had
been completed after the fourth telephone call
attempt and 2 medical director mailings, we
sent a third and final duplicate mailing to the
chief administrative officer of the FQHC. Par-
ticipants who completed the questionnaire
were compensated $20 for their time.

If respondents indicated that their center
used FIT for CRC screening, we sent them the
1-page questionnaire, along with a cover letter
and a postage-paid return envelope. If we did
not receive this questionnaire after 3 weeks,
we called the person who completed the initial
questionnaire, up to 4 times over 4 weeks, in an
attempt to answer the questions over the phone
or otherwise encourage the questionnaire’s
return. We provided no additional compensa-
tion for the return of this questionnaire.

Data Analysis

We double entered and verified all question-
naires. Multiple sections of both questionnaires

followed a pattern of asking a broad question,
then following up with specific questions, which
were to be answered if the response to the
previous question was yes. Some responded to
these questions even though they provided an
answer of no or unsure for the broad question, so
we considered their specific question replies
invalid and did not use them. For the 3 questions
that prompted respondents to “check all that
apply” (CRC screening tests offered to persons
aged ‡ 50 years and to persons aged < 50 years
and barriers to CRC screening), if a respondent
did not check any available response, we con-
sidered the answer to be no. However, we do not
know whether respondents skipped these ques-
tions or truly meant no to be their response,
because we did not provide a not sure option. In
light of the low number of missing responses, it is
unlikely they biased results.

We compared a 35-item subset of questions
from the primary questionnaire across FQHC
state location (Iowa, Minnesota, South Dakota,
or Wisconsin). We applied Fisher exact tests to
the 34 questions with categorical responses.
We combined the options of no and unsure
to simplify interpretation of the Fisher exact
tests. We conducted Kruskal---Wallis 1-way
analysis of variance on the single question with
a continuous response (estimated percentage
of patients with up-to-date CRC screening).
We used Kruskal---Wallis in lieu of standard
(i.e., parametric) 1-way analysis of variance
because the conditions of normality and ho-
mogeneous variance across states could not be
verified with confidence, suggesting that a non-
parametric method was appropriate.

We derived a CRC-screening system strat-
egy score from 9 questions from the primary
questionnaire. These questions asked whether
the clinic had a policy for CRC screening, the
policy was in writing, the clinic currently used
EMRs, the staff routinely asked the patient
whether CRC screening had been completed,
the clinic had personnel other than health care
providers involved in CRC screening, the clinic
tracked return of FOBTs, the clinic imple-
mented reminder telephone calls for nonreturn
of FOBTs, the clinic implemented reminder
letters for nonreturn of FOBTs, and a system
was in place to offer FOBT annually. The
scores for the CRC-screening system strategy
could range from zero to 9, with yes answers
given 1 point. We gave responses of no or
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unsure and missing responses zero points. We
compared the scores across states with Kruskal---
Wallis 1-way analysis of variance.

We calculated a Pearson correlation coeffi-
cient for the CRC-screening system strategies
score against the estimated percentage of pa-
tients up-to-date with CRC screening.We plotted
a least squares line to emphasize the relationship
and used Spearman correlations to verify results.
Because we observed a significant and strong
Pearson correlation between the strategy score
and the estimated percentage of patients up-to-
date with CRC screening, we decided that briefly
describing how the questions used to create the
composite strategy score correlated with the
estimated percentage of patients up-to-date with
CRC screening would be useful. Because we
made each question dichotomous for analysis,
we used point---biserial correlation to look at the
strengths of linear association. To be consistent
with the strategy score, where no and missing
answers received zero points, we treated missing
responses as a response of no.

Because our data came from nearly all
FQHCs operating in these 4 states, it might
have been reasonable to interpret values that
were functions of the data as population pa-
rameters rather than statistics; however, to allow
for inference, we treated the data as if they were
a sample coming from a larger population of
FQHCs. We adjusted the descriptive statistics to
account for missing responses (never > 15% for
a single question, unless otherwise noted), so
the denominators of the percentages did not
include invalid responses. We removed missing
responses, because it was reasonable to assume
that questionnaire takers skipped some of the
questions accidentally or did not choose to
answer them for reasons other than being
unsure; therefore, assuming that they meant
no would be inappropriate.

We used SAS version 9.2 for Windows
(SAS Institute Inc, Cary, NC) for analysis and
R version 2.13.0 (R Project for Statistical
Computing, http://www.r-project.org) to con-
struct the scatterplot and corresponding least
squares line. All tests were 2-tailed and evalu-
ated at the 0.05 significance level.

RESULTS

Forty-four (90%) of 49 questionnaires were
returned. Medical directors completed 80% of

the questionnaires, nurse or clinic managers
completed 13%, and chief administrative officers
completed 7%. Respondents estimated that
a mean of 34.9% (95% confidence interval
[CI] = 27.5%, 42.4%) of their eligible patients
were up-to-date with CRC screening (range =
2%---80%, with no significant difference by state,
P= .7). For this question, 11 respondents (25%)
did not provide any answer. We made no
attempt to impute these values and performed
the analysis for this question with the valid
responses (n = 33).

The mean number of physicians at the
FQHCs was 6 and of nurses, 7 (Table 1).
The average number of patients aged 50 years
and older served by the FQHCs was 6500,
with an average of 2173 visits per month
for all patients. Fifty-eight percent of patients
were female; 62% were White, 21% were
Hispanic, 17% were African American, 4%
were American Indian, and 6% were Asian/
Pacific Islander. Missing data for patient de-
mographics ranged from 23% to 45%.

Thirty-four respondents (79%) reported us-
ing EMRs, 23 (68%) of those with EMRs could
query to determine which patients were due
for CRC screening, and 19 (56%) could query
to determine which patients are up-to-date
with CRC screening. Seventeen (55%) of those
with EMRs reported being able to perform
both queries. No state’s FQHCs all used the
same type of EMR. SuccessEHS (Greenway
Health, Birmingham, AL) was used by 10
clinics (29%), Centricity (GE Healthcare,
Waukesha, WI) by 9 clinics (26%), Epic (Epic
Systems Corporation, Verona, WI) by 4 clinics
(12%), and NextGen (NextGen Healthcare

Information Systems, Horsham, PA) by 3
clinics (9%).

Screening

Twenty-seven respondents (61%) reported
having a policy on CRC screening, and 14
reported that it was in writing. In 26 clinics
(59%), various personnel helped with CRC
screening. During clinic visits, personnel in 27
clinics (66%) asked patients whether they had
an immediate family member with CRC or
polyps, 25 (61%) routinely asked patients
whether they had completed CRC screening,
18 (44%) asked whether a distant relative had
CRC or polyps, and 10 (25%) asked whether
patients had ulcerative colitis or Crohn’s disease.

The following CRC screening tests were
recommended to patients aged 50 years or
older: FOBT by 34 clinics (77%), colonoscopy
by 28 (64%), FIT by 18 (41%), and flexible
sigmoidoscopy by 5 (11%). Twenty clinics
(54%) reported that they had the capability in
their system to offer an FOBT annually.

For patients younger than 50 years who had
risk factors for CRC, 38 clinics (86%) had
a system in place to offer testing; 26 of these
clinics (68%) offered colonoscopy, 25 (66%)
offered FOBT, 14 (37%) offered FIT, and 4
(11%) offered flexible sigmoidoscopy (figures
sum to more than 100% because some clinics
offered more than 1 test).

Occult Blood Testing

Forty-one of the clinics (93%) provided
FOBTs or FITs to patients aged 50 years or
older. Of these clinics, 26 (63%) tracked return
of their FOBTs and FITs, 12 (34%) called the
patient if the FOBT was not returned, and 9
(26%) sent a reminder letter. Five clinics (14%)
both called the patient and sent a reminder
letter. Of those that tracked return of their
FOBTs and FITs from patients aged 50 years
or older, 15 (60%) used the EMR, 6 (24%)
tracked on paper, 2 (8%) had registered nurses
review the record and call the patients, 2 (8%)
had laboratory personnel call for return, 1
(4%) used a tickler file, and 1 (4%) used an
Excel file for tracking. Two clinics used 2
methods for tracking returns.

When a FOBT or FIT was positive, 38 of the
39 clinics (97%) that supplied these tests to
patients aged 50 years or older reported that
they referred the patient for a colonoscopy. Of

TABLE 1—Number of Employees at

Federally Qualified Health Centers in 4

Midwestern States by Position

Category: 2012

Position Total, No.

Per Center,

Mean (SD)

Physicians 40 5.6 (6.9)

Nurse practitioners 40 2.9 (2.2)

Physician assistants 35 2.2 (2.5)

Nurse assistants 34 6.9 (7.3)

Nursesa 36 6.7 (8.4)

aRegistered and licensed practical nurses.
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the 30 respondents who indicated how colo-
noscopies were paid for, 19 (63%) said in-
surance; 9 (30%) said the patient; 5 (17%)
said charity; 4 (13%) said the state, such as the
Iowa Get Screened or the Get Screened South
Dakota program; 4 (13%) said Medicaid or
Medicare; and 2 (7%) said the hospital, through
a free care application. Fourteen (40%) stated
that the main reason for a colonoscopy referral
was having a positive FOBT, 13 (37%) for
having symptoms, 10 (29%) for screening,
and 5 (14%) for having risk factors. One
respondent wrote that the way to get covered
for a referral was “if insured or we can beg
someone to do it.” Another respondent wrote
that referral was for “any positive FOBT, any
patient with insurance older than 50, or with
risk factors.”

In the initial questionnaire, 18 respondents
reported using FITs and were sent the follow-up
FIT questionnaire. Respondents returned 16
questionnaires (89%); we excluded 1 from our
analysis because the results indicated that the
respondent did not understand the difference
between guaiac tests and FITs and therefore
provided invalid answers. Twelve of the 15
reported that they had used 1 of 5 FITs for
FOBT: Hemoccult ICT (Beckman Coulter),
Hemosure iFOB (Hemosure), QuickView iFOB
(Quidel), Accutest (Jant), or OC-Light (Polymedco).

In response to the question about the number
of samples collected from patients, 8 respon-
dents reported 1, 1 said 2, and 3 collected 3.
Nine respondents reported that they tested their
FITs in-house, with a Clinical Laboratory Im-
provement Amendments waiver. Three others
reported that the tests were not tested at their
clinic and were tested at either a local hospital or
the manufacturer’s headquarters.

Eight clinics had patients return the samples
by mail, and 12 provided instructions about
how soon to return the sample. Instructions
varied: some told patients to return the test on
the day of collection, others to return it imme-
diately by mail or in person, or within 3 or 7
days.

Barriers and System Strategies

Respondents reported that the main barriers
to providing CRC screening were inability to
provide colonoscopy for patients with a posi-
tive FOBT or FIT (26 of all respondents, or
59%) and inability to provide colonoscopy for

patients with colon symptoms (24, or 55%;
Table 2). Other important barriers reported by
18 clinics (41%) were lack of time and no
tracking system. Thirteen of the respondents
(30%) wrote in their own additional barriers to
CRC screening. Other barriers listed were no
annual exam (i.e., patients only saw the doctor
when they were sick), lack of supply of FOBTs,
limited patient knowledge, lack of patient ac-
ceptance, lack of insurance, and inability of the
EMR to track CRC screening.

Clinics’ CRC screening system strategies
scores ranged from 1 to 9, with a mean of 4.39
(SD = 2.07) and no significant difference by
state (exact P= .49): Iowa had a mean of 3.75
(SD = 1.91); Minnesota, 5.17 (SD = 1.99);
South Dakota, 4.67 (SD = 2.58); andWisconsin,
4.14 (SD = 2.03). The Pearson correlation
coefficient of system strategies and estimated
percentage of patients up-to-date with CRC
screening was 0.43 (P= .01); Figure 1 illustrates
this relationship with a least squares line. We
used Spearman correlation to verify results and
provided a coefficient and P value similar to
Pearson.

Correlation coefficients for estimated per-
centage of patients up-to-date with CRC
screening and other variables were 0.44 for
reminder letters, 0.39 for routinely asking
patients if they had completed a CRC screening,
0.31 for tracking return of tests, and 0.29 for
clinic office staff’s involvement in CRC screen-
ing. All other strategies had an absolute value
lower than 0.20. The reminder letter and
tracking FIT variables were highly correlated
(r = 0.42).

Of the 35 comparisons across states, we
found 4 statistically significant results: having
a clinic policy for CRC screening (P= .04),
offering FITs to patients aged 50 or older
(P= .03), offering FOBTs to patients younger
than 50 years with symptoms (P= .03), and
language barriers as a difficulty with CRC
screening (P= .01).

DISCUSSION

Estimates from the directors of the FQHCs
surveyed suggested that only about 35% of
their patients were up-to-date with CRC
screening, substantially lower than figures
for the nation as a whole. The Centers for
Disease Control and Prevention reports that

approximately 66% of adults aged 50 to 75
years are up-to-date with CRC screening.25

Data from the National Health Interview Sur-
vey indicate that 55% of adults in this age
group report being up-to-date with screening.26

In a 2009 study comparing CRC screening in
private physicians’ offices and in county health
centers, a significantly higher number of patients
in private physicians’ offices than in community
health centers had recent CRC screening (70%
vs 55%).21

Our results indicate that CRC screening is
underused in FQHCs in the upper Midwest. We
also found a positive association between an
increasing number of system strategies for CRC
screening and higher estimated CRC-screening
rate. Strengths of our study were a very high
response rate from the FQHCs and a complete
sampling of FQHCs in the upper Midwest.

The positive correlation we observed be-
tween increasing number of system strategies
and estimated percentage of patients up-to-date
with CRC screening suggests that having a va-
riety of system strategies is associated with
higher screening rates.27,28 Some of the more
frequently implemented system strategies in
these FQHCs were office support staff encour-
aging CRC screening, having a clinic policy
concerning CRC screening, and having a sys-
tem in place to offer FOBT annually. More than
one third of FQHCs did not use these strategies.
The highest correlations with estimated per-
centage screened were using reminder letters,
tracking the return of tests, involving clinic
office staff in CRC screening, and routinely
asking whether patients had completed CRC
screening.

A previous study found that 38% of physi-
cians in Iowa primary care offices reported that
office staff helped facilitate CRC screening, but
only 8% had a written policy regarding CRC
screening.29 Future research could investigate
system strategies in primary care clinic settings
to determine whether increased CRC screening
rates are similarly associated with increased
system strategies. However, implementing
multilevel interventions and sustaining them in
routine practice is difficult.30

System strategies were not uniformly ap-
plied. In a 2007 assessment of primary care
physicians’ use of system strategies for CRC
screening, only 9% of 2475 respondents used
both physician and patient reminders for CRC
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screening. Mailed and telephone reminders were
most commonly used.31We found that mailed
patient education resulted in a significant increase
in screening in a randomized clinical trial that
used system strategies to increase screening across
16 family physicians’ offices16,17,32; Sequist et al.
had similar results with patient mailings to
promote CRC screening.19

Although 97% of the FQHCs offered a colo-
noscopy after finding occult blood, 59% in-
dicated that paying for the colonoscopy was
a barrier. Other barriers were being unable to
offer a colonoscopy for symptomatic patients,
lack of time, and lack of a tracking system. Our
findings about lack of time and lack of tracking
are similar to results from another study.33

Limitations

We asked respondents to estimate the per-
centage of eligible patients who were up-to-
date with CRC screening. Nineteen reported
being able to query which patients were up-
to-date with CRC screening, but we do not
know whether they actually queried before

answering the question. However, FQHCs ad-
ministrators and medical directors generate
reports to comply with guidelines for federal
assistance, and reporting CRC screening is 1
of the report components. The raw data con-
tained some specific answers, such as 17% and
71%, but for themost part respondents rounded
their answer to a percentage ending in 5 or 10.

We sampled only FQHCs in the upper
Midwest, so results may not be representative
of the nation as a whole. Questionnaire re-
sponses were the perceptions of individuals
about what was happening in their FQHC and
thus were subject to the biases and inaccuracies
potentially inherent in self-reported data.

We used a set of similar hypothesis tests
trying to accomplish a similar goal; in this case,
testing many questionnaire responses by state.
At the 0.05 level (a = 0.05), out of 34 Fisher
exact hypothesis tests, all with the null hy-
pothesis of independence assumed to be true
and tests assumed to be independent of each
other, approximately 2 tests would be expected
to incorrectly conclude dependence between
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date with colorectal cancer screening at federally qualified health centers in 4 midwestern

states: 2012.
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state and question response, so the ability of
these tests to detect true differences is question-
able. In addition, we attempted to calculate odds
ratios with 95% exact CIs for statistically signif-
icant results, but because of sparse data, we did
not report these effect sizes and their CIs because
they did not provide useful additional informa-
tion. Therefore, the most valuable information
provided by our questionnaire responses for
comparisons by state is contained in the fre-
quencies and percentages presented in Table 2.

Conclusions

Our results reaffirmed findings of previous
studies that demonstrated that CRC-screening
rates are persistently lower among low-income
individuals and those with Medicaid or no
health insurance.20,21,34 Only about 35% of
FQHC patients were up-to-date with CRC
screening, substantially fewer than in the na-
tion as a whole. Although nearly all FQHCs
reported attempting to obtain colonoscopy for
patients with positive FOBTs, the high cost of
colonoscopy made this difficult. Colonoscopies
are out of the reach of Americans who do not
have insurance or who are underinsured. The
cost of colonoscopy alone, without anesthesia,
varies widely in the United States, from $7471
in Austin, Texas, to $2116 in Nashville, Ten-
nessee; the average US price is $1185.35

Implementing system strategies for preven-
tive services is difficult and costly in any setting
and especially in resource-poor FQHCs. Co-
lorectal cancer is the second leading cause of
cancer death and is preventable or curable if
caught early, and we therefore need to provide
funding for uninsured and underinsured pa-
tients to obtain a colonoscopy if they are found
to have occult blood in their stool. j
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