
Clinic Factors Associated With Mailed Fecal  
Immunochemical Test (FIT) Completion:  
The Difference-Making Role of Support Staff

ABSTRACT
PURPOSE Mailed fecal immunochemical test (FIT) programs can facilitate colorectal can-
cer (CRC) screening. We sought to identify modifiable, clinic-level factors that distinguish 
primary care clinics with higher vs lower FIT completion rates in response to a centralized 
mailed FIT program.

METHODS We used baseline observational data from 15 clinics within a single urban fed-
erally qualified health center participating in a pragmatic trial to optimize a mailed FIT 
program. Clinic-level data included interviews with leadership using a guide informed by 
the Consolidated Framework for Implementation Research (CFIR) and FIT completion rates. 
We used template analysis to identify explanatory factors and configurational comparative 
methods to identify specific combinations of clinic-level conditions that uniquely distin-
guished clinics with higher and lower FIT completion rates.

RESULTS We interviewed 39 clinic leaders and identified 58 potential explanatory fac-
tors representing clinic workflows and the CFIR inner setting domain. Clinic-level FIT 
completion rates ranged from 30% to 56%. The configurational model for clinics with 
higher rates (≥37%) featured any 1 of the following 3 factors related to support staff: 
(1) adding back- or front-office staff in past 12 months, (2) having staff help patients 
resolve barriers to CRC screening, and (3) having staff hand out FITs/educate patients. 
The model for clinics with lower rates involved the combined absence of these same 
3 factors.

CONCLUSIONS Three factors related to support staff differentiated clinics with higher and 
lower FIT completion rates. Adding nonphysician support staff and having those staff pro-
vide enabling services might help clinics optimize mailed FIT screening programs.

Ann Fam Med 2022;20:123-129. https://doi.org/10.1370/afm.2772

INTRODUCTION

Colorectal cancer (CRC) is preventable with screening such as colonoscopy 
every 10 years or a fecal immunochemical test (FIT) annually.1 Whereas 
national targets call for 80% screening, only 66% of the US population 

was up to date in 2018.2 In federally qualified health centers (FQHCs) nationally—
which serve low-income, racially diverse populations—only 44% of eligible adults 
were up to date in 2018.3,4 Over the past year in the United States, CRC screening 
rates dropped precipitously, owing to the coronavirus disease 2019 (COVID-19) 
pandemic5; this was likely amplified in FQHC settings, where patients face multiple 
barriers to preventive care.3,6

Mailed FIT programs—whereby fecal immunochemical tests are mailed 
directly to patients’ homes and can be returned via mail or in person—increase 
CRC screening rates.7-10 Implementation is prudent in light of the COVID-19 
pandemic.11,12 Compared with visit-based screening, mailed FIT programs reach a 
broader population and might decrease screening disparities.13-16 However, return 
rates vary widely,7,17 owing in part to patient, intervention, and clinic characteris-
tics.7,8,18-20 Although mailed FIT programs comprise a population outreach strat-
egy, return rates are greater among patients who attend a clinic visit in the same 
year,21,22 underscoring the importance of clinic support.23 Resources exist to help 
implement mailed FIT programs,18,24 but research is needed to identify mutable 
clinic-level factors that optimize these programs.
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Therefore, we applied configurational comparative meth-
ods (CCMs) to identify clinic-level factors that distinguish 
clinics with higher vs lower FIT completion rates among 
patients eligible for mailed FITs. We analyzed baseline data 
from Participatory Research to Advance Colon Cancer Pre-
vention (PROMPT), a pragmatic trial to optimize a mailed 
FIT program within an urban FQHC system (ClinicalTrials.
gov: NCT03167125).25

METHODS
The PROMPT trial used a patient engagement approach to 
refine and test the messages, format, and timing of alerts and 
reminders for the FQHC’s mailed FIT program.25,26 Baseline 
observational data from PROMPT were collected in 2018-
2019 and analyzed in 2019-2020. Our approach was theoreti-
cally informed by literature on context,27 constructs from 
the Consolidated Framework for Implementation Research 
(CFIR),28,29 and research defining clinical workflows.23,30 The 
Kaiser Permanente Northwest Institutional Review Board 
(Portland, Oregon) approved PROMPT, with ceding agree-
ments from partnering institutions.

Study Setting
The participating FQHC has a mission to eliminate disparities 
in health care access and outcomes. At the time of data col-
lection, the FQHC operated 27 medical clinics serving nearly 
220,000 patients; 84% were Hispanic, and 22% were served 
in a language other than English. A majority (57%) of provid-
ers and staff deliver services in Spanish, and clinic staff access 
qualified interpretation for other languages. Fifteen clinics 
participated in the present study. We excluded clinics that (1) 
provided only pediatric care, (2) focused on specific popula-
tions (HIV, dental), (3) were closing, or (4) had no paneled 

patients (patients not assigned primary care providers). The 
FQHC tracks CRC screening rates annually for Uniform 
Data System reporting.31

In 2012, the FQHC hired a new Medical Director of Qual-
ity, focused on a culture of quality improvement. In 2015, 
CRC screening became an FQHC quality measure, was tied 
to performance reviews for clinic leadership, and led to imple-
mentation of a centralized mailed FIT program. Table 1 sum-
marizes components of the centralized mailed FIT program 
led by the quality department and workflows for individual 
clinic sites. Program components vary because they are opera-
tionalized by each clinic. We designed our analysis to identify 
mutable clinic-level factors that distinguished higher- from 
lower-performing clinics.

Key Informant Interviews
We conducted key informant interviews with health system 
and clinic leaders from June to July 2018. We first conducted a 
group interview with 2 administrators from the FQHC quality 
department to understand standard clinic-level CRC screen-
ing workflows and activities. Research team members (J.L.S., 
G.D.C., M.M.D., J.H.T.) used data from this interview to 
prepare the semistructured interview guide for clinic leaders, 
aligned with CFIR categories28,29 and the team’s prior experi-
ence with CRC workflows (Supplemental Appendix 1).23,32,33 
The interview guide addressed the CFIR domains for inner 
setting (CRC screening workflows), intervention character-
istics (mailed FIT perceptions), outer setting (state/national 
factors), process (clinical champions), and individual character-
istics (role) (Supplemental Table 1).28

We invited the “leadership triad” at each clinic to par-
ticipate, which typically included the clinic administrator, 
back-office manager or nurse supervisor, and the site medi-
cal director. An executive assistant in the FQHC quality 

Table 1. Overview of FQHC Program Components for CRC Screening

Program 
Component Standardized Workflows Flexible Workflows

Centralized 
mailed FIT

Annually, the quality department is responsible for (1) identifying age-eligi-
ble members due for CRC screening, (2) partnering with a vendor to mail 
FITs and an information sheet in English and Spanish to each member’s 
address of record, and (3) generating a list of patients 4 weeks after the 
mailing who have not returned the mailed FIT.

The quality department distributes these lists 
to each clinic; clinics are encouraged but not 
required to conduct patient outreach calls to 
encourage FIT completion.

Clinic-level 
workflows

Daily, staff at individual clinics are expected to promote visit-based CRC 
screening emphasizing FIT by (1) chart scrubbing 1-2 days before sched-
uled appointments to identify patients due, (2) communicating to care 
team verbally (eg, huddle) or via notations on the schedule regarding 
who is coming in and due for CRC screening, and (3) reviewing the EHR 
point-of-care reminder system during patient rooming.

Medical assistants place a standing medical order for patients due and edu-
cate patients on CRC screening importance and how to complete the FIT. 
If patients decline FIT or prefer colonoscopy, medical assistants inform the 
provider, who will then engage the patient in a CRC screening discussion.

Other decisions regarding the type and frequency 
of CRC screening outreach, follow-up (eg, num-
ber and timing of patient reminders, patient 
incentives for FIT completion), and other strate-
gies (eg, promotional flyers, health fairs) to 
encourage completion of FIT testing are deter-
mined by local clinic leadership and staff.

CRC = colorectal cancer; EHR = electronic health record; FIT = fecal immunochemical test; FQHC = federally qualified health center.
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department identified leaders for the 15 clinics and scheduled 
telephone interviews. Interviews were conducted by an expe-
rienced qualitative researcher (J.L.S.),17,19,33,34 lasted approxi-
mately 60 minutes, and were audio recorded and transcribed.

Screening Outcome Calibration
The primary outcome variable was the clinic-level percent-
age of FIT completion among patients eligible for the mailed 
FIT program. To identify eligible patients, centralized FQHC 
staff used electronic health record codes aligned with the 
Uniform Data System metric to identify patients overdue for 
CRC screening who had a visit during the prior year (June 
25, 2017-June 24, 2018) and no prior history of colon cancer 
(Supplemental Figure 1).35 Table 2 summarizes characteristics 
of the 29,329 patients eligible for the mailed FIT program, at 
the clinic level.

Completion rates for FIT ranged from 30% to 56% across 
clinics (mean, 41%). We were unable to distinguish if com-
pleted FITs were from the mailing or from a visit. To identify 
higher- and lower-performing clinics, we set the threshold for 
dichotomization at the 40th percentile, which was 37%; this 
threshold for FIT completion was clinically meaningful,2,3 and 
a break also occurred here in the distribution of clinic-level 
completion rates, a sizable gap of 3.6 points. There were 9 
clinics classified with higher completion rates (38.5%-56.3%) 
and 6 with lower completion rates (29.7%-34.9%). The mean 
(range) data for patient demographics across these 2 clinic 
groups are provided in Supplemental Table 2.

Data Analysis
Qualitative Data
We analyzed interviews using a template analysis approach.36-38 
After transcript review, staff trained in qualitative analysis 
(J.L.S., J.S.R.) developed an Excel spreadsheet for the analysis, 
in which columns represented each clinic, and rows repre-
sented topics covered during the interview; J.L.S. and J.S.R. 
entered data into the template and discussed preliminary 
results with the study team. A final spreadsheet was produced 
after multiple reviews of the template and transcripts that 
detailed activities, workflows, and barriers and facilitators, 
indicated by a binary (yes/no) endorsement from each clinic. 
This approach, when combined with 6 quantitative factors (eg, 
age/years site in service, total number of changes endorsed), 

yielded 58 different potential explanatory factors for the con-
figurational analysis (Supplemental Table 3). Factors were 
predominantly related to CFIR inner context (clinic descrip-
tion, changes in past 12 months) and clinical workflows (FIT 
distribution, reminders, processing).

Configurational Comparative Methods
We applied CCMs to identify mutable clinic-level factors 
directly linked to higher or lower FIT completion rates; 
CCMs provide a formal mathematical approach to conduct 
cross-case analysis that uses Boolean algebra, set theory, and 
applied logic to identify a “minimal theory”—a crucial set 
of difference-making combinations that uniquely distinguish 
one group of cases from another.17,39-50 A particular analytic 
strength of CCMs is their ability to identify causal com-
plexity (when specific combinations of conditions together 
explain an outcome) and equifinality (when multiple paths 
lead to the same outcome).51 Configurational comparative 
methods can be applied with samples of various sizes includ-
ing small-n studies. The objective of CCMs is to identify 
necessary and sufficient conditions, a fundamentally dif-
ferent search target than that of correlation-based meth-
ods. The use of CCMs is gaining traction in health care 
research.40,46,52-54

To decrease our data set of 58 factors, we applied a mul-
tistep configurational approach, as described previously.17,43,44 
We started by using the minimally sufficient conditions (msc) 
function in the R package Coincidence Analysis (cna; the R 
Foundation)55 to analyze all candidate factors and clinics at 
once to identify specific configurations of conditions with 
particularly strong connections to the outcome—higher or 
lower FIT completion rates. We considered all 1-, 2-, 3-, and 
4-condition configurations that met predetermined thresholds 
for consistency (≥80%) and coverage (≥80%). Consistency 
indicates how reliably a solution yields an outcome and is cal-
culated as the proportion of cases that have the outcome and 
are covered by the solution over the total number of cases 
covered by the solution. Coverage indicates how well a solu-
tion accounts for an outcome and is calculated as the propor-
tion of cases that have the outcome and are covered by the 
solution over the total number of cases with the outcome.41 
We then generated a condition table to organize and list the 
Boolean output, in which rows contained specific configura-
tions of conditions that met a specified consistency level. 
Using this approach, we inductively analyzed the entire data 
set and narrowed the initial set of potential explanatory fac-
tors to a subset of 7 candidate factors to model.

We then developed models by iteratively using model-
building functions in the cna software package. We assessed 
final models on the basis of their overall consistency and cov-
erage, prioritizing solutions that aligned with logic, theory, 
and background knowledge; for which different values for 
the exact same set of factors could explain both the presence 
and the absence of the outcome with ≥80% consistency and 
≥80% coverage; with no model ambiguity.17,56

Table 2. Clinic-Level, Mailed-FIT–Eligible Patient 
Characteristics (n = 29,329)

Characteristic Mean % (Range)

Hispanic 79.7 (47.6-96.8)
Non-English speaker 69.3 (43.5-87.5)
Female 57.4 (40.0-62.8)
Medicaid 54.3 (40.4-71.7)
Uninsured 9.8 (4.1-21.0)

FIT = fecal immunochemical test.
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RESULTS
We interviewed 39 leaders; an average of 3 informants par-
ticipated per clinic (range, 1-4). Participant roles included site 
medical directors (n = 8), clinic administrators (n = 13), back-
office managers (n = 14), and other staff leaders (n = 4). Reasons 
for nonparticipation included clinic priorities or staff leave.

The CCM analysis identified 2 models with the same 3 
factors (Figure 1). For the positive model, the presence of 
any 1 of the 3 factors consistently distinguished clinics with 
higher FIT completion rates (solution pathways [SPs] 1-3). 
For the negative model, the combined absence of all 3 factors 
consistently distinguished clinics with lower rates (see SP 4).

Clinics with higher FIT completion rates consistently had 
the presence of any 1 of the following 3 factors (Figure 1):

• The addition of back-office (eg, medical assistants) and/
or front-office (receptionists) staff in the past 12 months

• Medical assistants or care gap 
coordinators to help with patient bar-
riers (insurance, cost, transportation, 
scheduling) if patients ask and staff 
have time

• Staff (laboratory, community 
health workers, front office) to hand 
out kits/educate patients on the 
importance of FIT completion

All 3 factors related to the addition 
of nonphysician support staff or team-
based care to facilitate patient educa-
tion, FIT distribution, and addressing 
screening barriers. The positive model 
featuring the presence of any 1 of 
these 3 factors showed 100% consis-
tency (8/8) and 89% coverage (8/9). In 
addition, each of the 3 SPs in the posi-
tive model uniquely explained 2 clinics 
with higher completion rates.

In the negative model, the same 3 
factors also distinguished clinics with 
lower FIT completion rates, with 86% 
consistency (6/7) and 100% cover-
age (6/6). In this case, the combined 
absence of all 3 factors linked directly 
to lower performance in these clinics.

DISCUSSION
We used CCMs to identify com-
binations of factors that uniquely 
distinguish clinics with high vs low 
FIT completion rates for patients 
exposed to a mailed FIT program. 
Clinics with higher FIT completion 
rates added office staff in the past 12 
months, had staff help patients over-
come barriers to screening, or relied 

on nonphysician team members to distribute FITs and deliver 
education on FIT completion during visits. The absence of 
these factors in combination was found in clinics with lower 
FIT completion rates.

Our present results highlight the difference-making role 
of support staff presence and activities on FIT completion. 
These findings are useful given a recent CCM analysis that 
identified the role of immutable clinic factors (eg, size, owner-
ship) in changes in preventive care delivery.54 Our approach 
identified modifiable factors that individual clinics or learning 
health care systems57,58 can address to improve FIT screen-
ing. Although systems might have standardized protocols and 
centralized programs to support population outreach, clinic-
level activities also contribute to program effectiveness.27,59 
Research has shown that CRC screening rates are higher for 
those who attend ≥1 clinic visit in the prior year, compared 

Figure 1. Final model from CCM analysis: 3 clinic-level factors that distinguish 
clinics with higher and lower FIT completion rates.

CCM = configurational comparative method; CRC = colorectal cancer; FIT = fecal immunochemical test; SP = solution pathway.

Note: This figure displays how the same 3 factors operate in both the positive and negative solutions. This means that the pres-
ence of any of the 3 factors can appear in the positive model (clinics with higher FIT screening rates) and that these same 3 
factors are all absent in the negative model (clinics with lower screening rates). For the positive model, clinics in bold only fall 
in 1 solution pathway, such that each pathway uniquely explains at least 2 clinics. Although Clinic 1 (a higher-performing clinic) 
was not accounted for by the positive solution, overall consistency and coverage for both models was high.

Solution pathways

Positive model: 
higher rates

Negative model: 
lower rates

SP1 SP2 SP3 SP4

Added back-of� ce (eg, medi-
cal assistant) and/or front-of� ce 
(eg, receptionist) staff

∘

Staff (medical assistants, care gap 
coordinators) help with patient barri-
ers to CRC screening (eg, insurance, 
cost, transportation, scheduling)

∘

Other staff (laboratory, community 
health workers, front-of� ce) hand 
out FITs or educate patients on the 
importance of FIT completion

∘

Solution pathway consistency 100% 100% 100% 86%

Solution pathway coverage 44% 44% 22% 100%

Clinics in solution pathway

Clinic 2

Clinic 5

Clinic 8 

Clinic 15

Clinic 2

Clinic 3

Clinic 5 

Clinic 7

Clinic 4 

Clinic 14

Clinic 6 

Clinic 9 

Clinic 10 

Clinic 11 

Clinic 12 

Clinic 13

Overall model
Consistency 100% (8/8) 86% (6/7)
Coverage 89% (8/9) 100% (6/6)

 = Presence; ∘ = Absence

ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 20, NO. 2 ✦ MARCH/APRIL 2022

126



CLINIC-LEVEL FAC TORS L INKED TO MAILED FIT COMPLET ION

with those with no clinic visits.21,22,60 Our findings add to this 
literature by identifying mutable clinic-level factors, related 
to staffing and team-based care models, that are difference 
makers for FIT completion. Future research should explore 
if improvements are due to visit-based behaviors, enhanced 
population outreach, or both.

Our observation that adding support staff was linked 
to program outcomes is consistent with prior research on 
CRC and preventive services in primary care. In a prior 
CCM analysis conducted by our team, centralized dedi-
cated staffing was linked to the successful implementation 
of a mailed FIT program.17 Similarly, qualitative analysis of 
interviews with health plan and clinic leaders identified the 
importance of funding in-clinic staff to support CRC screen-
ing.61 Recent studies highlight the importance of adequate 
staffing to enable team-based care models in delivering 
primary care and preventive services.62-64 Recommenda-
tions for staffing patient-centered medical home programs 
suggest 1.57 full-time personnel more (per primary care 
clinician) than current Medical Group Management Associa-
tion medians.62 Unfortunately, physician and staff turnover 
rates in community practices have been estimated at 41% to 
53% over a period of 1 to 3 years.65-67 Inadequate staffing 
and clinic turnover are detrimental to mailed FIT program 
implementation.32,33

Our findings show the importance of clinical workflows 
that support a team-based approach, in which nonphysician 
staff can educate patients about CRC screening and assist in 
overcoming barriers. Although our partner FQHC had stan-
dardized workflows, the varied efforts of medical assistants, 
care gap coordinators, laboratory staff, and front-office staff 
at the clinic level influenced FIT completion rates.

Federally qualified health centers are required to provide 
enabling services such as health education and transporta-
tion.68 Research points to the importance of team-based 
care69 and to the increasing role played by medical assistants 
and front-office staff in preventive and chronic illness care,64 
population health efforts, and patient education.70-72 New 
roles (panel managers, community health workers) are also 
being added in primary care.73,74 Our findings highlight the 
importance of evaluating clinic-level workflows that sup-
port enabling services as possible mediators of successful 
implementation.27,59,75 In addition, whereas quality metrics 
might help motivate clinics to promote FIT screening, work is 
needed to align FIT reimbursement to cover tasks (reminders, 
education) associated with completion.14,61,76

Care disruptions as a result of COVID-19 have led to 
fewer in-person visits and restrictions on endoscopy.5 Mailed 
FIT testing is a cost-effective alternative to colonoscopy and 
does not require a visit. Establishing workflows to support 
mailed FIT programs or mail FITs to patients attending tele-
health visits might help overcome COVID-19–related disrup-
tions. In addition, mailed FIT interventions are associated 
with increased adherence to CRC testing over time.77 Future 
studies could compare mailed FIT program effectiveness as a 

first line of outreach for patients or as a strategy for follow-up 
after visits. Findings from our study are suggestive of recent 
recommendations to enable high-quality primary care in the 
United States broadly.78

Strengths and Limitations
The present study had several strengths, including system-
atic data collection, a large number of factors included in the 
CCM analysis, and our use of a conceptual model to guide 
data collection and analysis. We applied CCMs to understand 
clinic-level factors associated with FIT completion rates, a 
knowledge gap identified in prior research.17,79

Our study also had limitations including the use of obser-
vational data. Thus, we cannot conclude that adding staff 
or team-based care caused improved FIT completion rates. 
Second, we only looked within 1 system at 1 point in time. 
Nevertheless, the number of observations was large, and the 
clinics showed a robust (26.5-percentage point) variation in 
completion rates. Third, we were not able to interview the 
full leadership triad at each clinic, engage patients, or con-
duct observation visits; this could have limited our ability to 
capture the full range of clinic activities. Finally, we priori-
tized mutable clinic-level conditions, which limited our ability 
to explore the effect of policy or patient characteristics.

Conclusions
The present study identified 3 factors that distinguished clin-
ics with higher FIT completion rates from clinics with lower 
rates. Our findings emphasize the difference-making role 
of nonphysician support staff. Clinics seeking to optimize 
mailed FIT outreach should consider adding office staff and 
supporting team-based care models to provide enabling ser-
vices to facilitate CRC completion.

Read or post commentaries in response to this article.
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