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BACKGROUND: Phone calls as part of multimodal fecal
immunochemical test (FIT) outreach are effective but re-
source-intensive. Previous studies of advanced notifica-
tion calls before FIT mailing have not differentiated pa-
tients’ prior screening status.
OBJECTIVE: To determine the effectiveness of a phone
call preceding mailing of a FIT kit on test completion rate
for patients who have completed a prior FIT.
DESIGN: Randomized controlled trial nested within a
larger study. All patients were assigned to receive orga-
nized mailed FIT outreach in the larger study.
PARTICIPANTS: Patients in a safety-net health setting
ages 50–75 years old with a previously negative FIT.
INTERVENTIONS: Patients were assigned to either re-
ceive an advanced notification phone call or no phone call
preceding a mailed FIT kit. Both groups received an infor-
mational postcard prior to the mailed FIT.
MAIN MEASURES: The primary outcome was FIT com-
pletion rate at 1 year. The secondary outcomes were FIT
completion rates at 60, 90, and 180 days, rates stratified
by demographic subgroups, and rates according to out-
come of the phone call.
KEY RESULTS: A total of 1645 patients were assigned to
advanced notification calls and 1595 were assigned to no
call preceding the FIT mailing. Although FIT completion
rate was higher at day 60 (55.5% vs. 50.8%, p < 0.01), an
advanced notification call did not significantly improve
FIT completion at 1 year (70.9% vs. 69.9%, p = 0.52). Of
the patients assigned to receive an advanced notification
call, 90.5% were spoken with or left a voicemail; patients
who were spoken with were more likely to complete a FIT
at 1 year compared with patients who were only left a
voicemail or could not be left a voicemail (79.9% vs.
69.2% vs. 49.6%, p < 0.01).

CONCLUSIONS: Advanced notification phone calls prior
to FIT mailing did not improve rates at 1 year for patients
with a previously negative FIT.
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INTRODUCTION

Fecal immunochemical testing (FIT) is commonly adopted in
resource-limited settings and has been increasingly used to
improve colorectal cancer (CRC) population-level screening
rates.1–3 Evidence suggests combining effective outreach
strategies in a multicomponent intervention increases uptake
of screening more than individual strategies alone, and is
specifically recommended by the Community Preventive Ser-
vices Task Force to improve CRC screening in underserved
populations.4–6 Direct mailing of FIT kits is a form of orga-
nized outreach associated with significant increases in screen-
ing rates, but its effectiveness may be enhanced in part by
additional components before and after mailing the FIT kit.7

Given that FIT outreach is effective, exploring opportuni-
ties to improve the efficiency of this service is warranted.
Phone calls may serve as a valuable prompt and can verify a
patient’s address and empanelment status in health systems,
particularly in underserved communities; however, calls can
be a resource-intensive intervention.8–10 While advanced no-
tification calls before FIT outreach are effective,7, 11–13 they
may not be necessary for all patients, especially for those more
likely to complete a FIT.14–16 Though patients most likely to
complete a FIT are those with prior FIT completion,17, 18

studies investigating the effectiveness of pre-FIT advanced
notifications did not focus on this subgroup.11, 19, 20 Advanced
notification outreach has been examined and shown to be
modestly effective in previously unscreened populations,21

http://dx.doi.org/10.1007/s11606-020-06009-4
http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-020-06009-4&domain=pdf


METHODS

Study Setting and Population

This study was conducted as a randomized substudy of a
larger randomized controlled trial22 of mailed FIT kits in the
San Francisco Health Network (SFHN), a publicly funded
safety-net health system serving low-income populations. In
the larger trial (NCT02613260), patients aged 50–75 years
who were not up-to-date with CRC screening were assigned
to receive multicomponent screening interventions that includ-
ed mailing of a FIT kit and were compared to usual care.
Providers and staff were blinded to which patients were
assigned to the outreach intervention. Patients were enrolled
between December 2015 and June 2017. The intervention was
started at time of enrollment, and outcome assessment contin-
ued until 1 year after intervention delivery. The outreach
activities were conducted in eight primary care clinic sites.
As previously described, patients were excluded from out-
reach if they were homeless, were no longer empaneled in
the health system, had an abnormal FIT but no colonoscopy,
colectomy, late-stage cancer, or advanced comorbidities with
limited life expectancy.22 This trial was approved by the
University of California San Francisco Institutional Review
Board (IRB, 14-14861).

Study Intervention

The multicomponent intervention for the larger randomized
trial included an informational postcard, followed by a mailed
FIT kit packet, and up to two reminder phone calls if the FIT
kit was not returned after 2 weeks. In this study, patients in the
intervention arm of the larger trial who had any previous
negative FITwere randomly allocated to receive an advanced
notification phone call (“Advanced Call” group) or no ad-
vanced notification phone call (“No Advanced Call” group)
after being mailed a postcard and before being mailed a FIT
kit. Patients were allocated using randomly permuted blocks
of size four, within strata jointly defined by clinic, sex, race,
language, and history of FIT completion (Fig. 1). After ran-
domization into the “Advanced Call” group, patients that met
the following criteria did not receive an advanced notification
call: already received a FIT kit, became up-to-date, no longer
received care at one of the eight clinics, screening was deferred
or not indicated. A statistician generated the random allocation
sequence, and the study team enrolled and conducted outreach

to participants. The study team attempted up to two advanced
notification phone calls to contact patients before FIT kit
mailing and tried to leave a voicemail if the call was not
successful. Phone calls were performed during work hours
with interpreter services available for all languages. Patients
in the “NoAdvanced Call” group were only called prior to FIT
kit mailing if the postcard was returned to sender in an attempt
to verify address before FIT mailing. Patients in both the
“Advanced Call” and “No Advanced Call” groups were eligi-
ble for reminder calls after being mailed a FIT kit if not
returned after 2 weeks.

Statistical Analysis

Patient demographic characteristics were summarized by in-
tervention group using proportions and compared using chi-
square tests.
The primary outcome was completion of FIT screening,

which was defined as the proportion of patients in the “No
Advanced Call” and “Advanced Call” groups who had com-
pleted a FIT within 1 year after study enrollment. We also
examined short-term outcomes of FIT completion at 60, 90,
and 180 days. The effect of the intervention was assessed with
an unadjusted logistic regression model using an intention-to-
treat analysis. We also assessed the effect of the intervention
by excluding patients in both arms who were not mailed a FIT.
Reasons for not receiving a kit included deferred screening, an
unreliable address (returned postcard), no longer in the health
network, or death. Participants who were lost to follow-up and
were not known to have completed a FIT were assumed to
have not completed FIT screening. This logistic regression
model was also used to assess the outreach effect on FIT
completion over time, and a cumulative incidence plot was
used to estimate the proportions up-to-date over time (Fig. 2).
The between-group difference in proportions was calculated
along with confidence intervals.
Evidence for effect modification of the advanced notifica-

tion phone call by gender, age, race/ethnicity, insurance cov-
erage, language, marital status, and clinic was examined using
logistic regression models with interaction terms. Between-
group differences in FIT completion proportions, stratified by
levels of each effect modifier, were calculated.
FIT completion rates were examined according to the out-

come of the advanced notification call in the “Advanced Call”
group. The call outcomes were defined as “spoken with”
(patient spoken with), “voicemail only” (patient unable to be
spoken with and was left a voicemail), or “no voicemail”
(patient unable to be spoken with and unable to be left a
voicemail). Call outcomes for patients in the “No Advanced
Call” group were summarized using proportions.
The study was powered for the parent clinical trial, which

randomized patients to usual care versus organized outreach
with FIT mailing.22 Of the 5386 individuals who were
assigned to outreach in the intervention arm of the parent
study, there were 3240 individuals who had previously
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whereas the benefits in populations with prior FIT completion
are not known. Therefore, our aim was to determine the
effectiveness of an advanced notification phone call preceding
mailing of a FIT kit in patients who had previously completed
a FIT. We hypothesized that those familiar with completing a
FIT will require less intervention and thus will not find addi-
tional benefit from an advanced notification phone call in a
multicomponent outreach program at 1 year.



completed a FIT; these individuals were eligible for this
substudy. Based on the 3240 individuals, this provided 80%
power in 2-sided 5% tests to detect between-group differences
in 30-day and 1-year completion rates of 3.4 and 5.1 percent-
age points, respectively. We used Stata (version 15.1;
StataCorp LP, College Station, TX) and SAS (version 9.4;
SAS Institute Inc., Cary, NC) for all statistical analyses. Re-
sults were considered significant if p < 0.05.

RESULTS

Patient Characteristics

The study population was largely insured by Medicaid
(48.1%) and Medicare (19.2%) and the two largest racial/
ethnic groups were Hispanic (25.2%) and Asian (23.5%). A
total of 1595 patients were randomized to the “No Advanced
Call” group and 1645 were randomized to the “Advanced

Fig. 1 CONSORT (Consolidated Standards of Reporting Trials) flow diagram. The outreach protocol included mailing a postcard and FIT kit
to patients in both arms. In the “Advanced Call” group, there were 236 (14.3%) patients who were not called because they fulfilled one or more
of the following criteria: already received a FIT kit, became up-to-date, no longer received care at one of the eight clinics, screening was

deferred or not indicated.

Fig. 2 Cumulative incidence curve of the proportion of patients up-to-date on CRC screening in the “Advanced Call” group compared with “No
Advanced Call” group up to 1 year from randomization. At 60 days, FIT completion rate was 55.5% in the “Advanced Call” group vs. 50.8%
in the “No Advanced Call” group (p < 0.01); at 1 year, the completion rate was 70.9% for the “Advanced Call” group and 69.9% for “No

Advanced Call” group (p = 0.52).
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Call” group prior to FIT mailing. There were no significant
demographic differences between the two groups (Table 1).

Effect of Organized Outreach to Increase FIT
Participation

Although we found evidence in post hoc analysis that the
advanced call was effective within two patient subgroups
(specifically patients from Clinic 8 and those separated from
their marital partners), none of the tests for modification of the
effect of the phone call by patient subgroup or clinic were
statistically significant (Table 2).

Advanced Notification Call Outcomes

Of the 1645 patients randomized to the “Advanced Call”
group, 236 patients (14.3%) did not receive an advanced
notification phone call (Fig. 1). Of the 1409 patients who were
called, 767 (54.4%) were spoken with, 509 (36.1%) received a
voicemail only, and 133 (9.4%) were called but no voicemail
could be left. There were no significant demographic differ-
ences between patients with different call outcomes
(Supplemental Table 1). Overall, 90.5% were spoken with or
left a voicemail; patients who were spoken with were more
likely to complete a FIT at 1 year compared with patients who

Table 1 Baseline Demographic Characteristics of Patients Assigned to Either “No Advanced Call” or “Advanced Call”

No Advanced Call (n = 1595) Advanced Call (n = 1645) p value

Gender (%) 0.80
Female 809 (50.7) 827 (50.3)
Male 786 (49.3) 818 (49.7)
Age (%) 0.34
50–54 285 (17.9) 302 (18.4)
55–59 459 (28.8) 432 (26.3)
60–64 408 (25.6) 455 (27.7)
65–69 303 (19.0) 296 (18.0)
70–75 140 (8.8) 160 (9.7)
Race/ethnicity (%) 0.94
Hispanic 409 (25.6) 408 (24.8)
Non-Hispanic Black 306 (19.2) 311 (18.9)
Non-Hispanic White 304 (19.1) 310 (18.8)
Asian 370 (23.2) 390 (23.7)
Other/unknown 206 (12.9) 226 (13.7)
Insurance (%) 0.29
Medicaid 757 (47.5) 800 (48.7)
Medicare 293 (18.4) 330 (20.1)
County-sponsored 166 (10.4) 132 (8.0)
Healthy worker* 276 (17.3) 267 (16.3)
Uninsured 73 (4.6) 83 (5.1)
Other/unknown 29 (1.8) 31 (1.9)
Primary language (%) 0.66
English 937 (58.7) 940 (57.1)
Spanish 355 (22.3) 364 (22.1)
Chinese 143 (9.0) 161 (9.8)
Other/unknown 160 (10.0) 180 (10.9)
Marital status (%) 0.62
Single 775 (48.6) 803 (48.8)
Married 447 (28.0) 429 (26.1)
Divorced 151 (9.5) 152 (9.2)
Separated 78 (4.9) 93 (5.7)
Widowed 77 (4.8) 85 (5.2)
Unknown 67 (4.2) 83 (5.0)
Clinic (%) 0.88
1 433 (27.1) 440 (26.7)
2 194 (12.2) 194 (11.8)
3 64 (4.0) 77 (4.7)
4 141 (8.8) 157 (9.5)
5 305 (19.1) 307 (18.7)
6 187 (11.7) 205 (12.5)
7 158 (9.9) 144 (8.8)
8 113 (7.1) 121 (7.4)

FIT fecal immunochemical test
*Insurance type for in-home support service providers and temporary insurance for county employees

2861Lee et al.: Advanced Notification Call for FIT OutreachJGIM

FIT completion rate at 1 year was 70.9% for the “Advanced
Call” group and 69.9% for the “No Advanced Call” group, with
no significant difference between the two groups (p = 0.52;
Table 2). Though therewas a significant difference in completion
at 60 days (55.5% Advanced Call vs. 50.8% No Advanced Call,
p < 0.01), the difference diminished and was no longer statisti-
cally significant after 90 days (62.2% Advanced Call vs. 59.3%
No Advanced Call, p = 0.09) (Fig. 2). Completion at 180 days
was 66.8% in the “Advanced Call” group and 66.0% in the “No
Advanced Call” group (p = 0.63). An analysis excluding patients
who did not receive a mailed FIT kit also found no significant
difference in FIT completion between the two arms at 1 year
(78.8% No Advanced Call vs. 81.0% Advanced Call, p = 0.14).



were only left a voicemail or could not be left a voicemail
(79.9% vs. 69.2% vs. 49.6%, p < 0.01; Table 3).
Of the patients randomized to the “No Advanced Call”

group, 114 patients (7.1%) were called prior to FIT mailing

because postcard and/or FIT kit was returned to sender. Of
these patients, 62 (54.4%) were spoken with, 40 (35.1%)
received a voicemail only, and 12 (10.5%) were called but
no voicemail could be left.

DISCUSSION

This study compared the effects of an advanced notification
phone call for patients with a previously negative FIT and
showed this phone call may lead to earlier FIT completion.
However, the difference in FIT completion was no longer
evident at 1 year. For patients who we intended to provide
advanced notification, patients who could not be reached by
phone or left a voicemail were less likely to complete the FIT.

Table 2 FIT Completion Rate at 1 Year in Patients Assigned to “No Advanced Call” and “Advanced Call”

No. complete (%)

No Advanced Call Advanced Call OR (95% CI) p value Subgroup interaction
with phone call

Overall 1115 (69.9) 1167 (70.9) 1.05 (0.90, 1.22) 0.52
Gender 0.61
Female 577 (71.3) 605 (73.2) 1.10 (0.88, 1.36) 0.41
Male 538 (68.4) 562 (68.7) 1.01 (0.82, 1.25) 0.91
Age 0.45
50–54 202 (70.9) 215 (71.2) 1.02 (0.71, 1.45) 0.93
55–59 314 (68.4) 301 (69.7) 1.06 (0.80, 1.41) 0.68
60–64 282 (69.1) 327 (71.9) 1.14 (0.85, 1.53) 0.38
65–69 213 (70.3) 218 (73.6) 1.18 (0.83, 1.69) 0.36
70–75 104 (74.3) 106 (66.2) 0.68 (0.41, 1.12) 0.13
Race/ethnicity 0.81
Hispanic 307 (75.1) 306 (75.0) 1.00 (0.73, 1.37) 0.98
Non-Hispanic Black 194 (63.4) 204 (65.6) 1.10 (0.79, 1.53) 0.57
Non-Hispanic White 196 (64.5) 213 (68.7) 1.21 (0.86, 1.69) 0.27
Asian 289 (78.1) 298 (76.4) 0.91 (0.65, 1.28) 0.58
Other/unknown 129 (62.6) 146 (64.6) 1.09 (0.74, 1.61) 0.67
Insurance 0.33
Medicaid 505 (66.7) 553 (69.1) 1.12 (0.90, 1.38) 0.31
Medicare 209 (71.3) 246 (74.5) 1.18 (0.83, 1.68) 0.37
County-sponsored 115 (69.3) 94 (71.2) 1.10 (0.66, 1.81) 0.72
Healthy worker* 217 (78.6) 212 (79.4) 1.05 (0.69, 1.58) 0.82
Uninsured 49 (67.1) 49 (59.0) 0.71 (0.37, 1.36) 0.30
Other/unknown 16 (56.2) 9 (29.4) 0.32 (0.08, 1.36) 0.12
Primary language 0.94
English 619 (66.1) 623 (66.3) 1.01 (0.83, 1.22) 0.92
Spanish 264 (74.4) 277 (76.1) 1.10 (0.78, 1.54) 0.59
Chinese 119 (83.2) 138 (85.7) 1.21 (0.65, 2.25) 0.55
Other/unknown 113 (70.6) 129 (71.7) 1.05 (0.66, 1.68) 0.83
Marital status 0.14
Single 546 (70.5) 575 (71.6) 1.06 (0.85, 1.31) 0.61
Married 329 (73.6) 312 (72.7) 0.96 (0.71, 1.29) 0.77
Divorced 101 (66.9) 108 (71.1) 1.22 (0.75, 1.98) 0.43
Separated 46 (59.0) 72 (77.4) 2.39 (1.23, 4.63) 0.01
Widowed 50 (64.9) 54 (63.5) 0.94 (0.49, 1.79) 0.85
Other/unknown 43 (64.2) 46 (55.4) 0.69 (0.36, 1.34) 0.28
Clinic 0.26
1 329 (76.0) 333 (75.7) 0.98 (0.72, 1.34) 0.92
2 122 (62.9) 134 (69.1) 1.32 (0.86, 2.01) 0.20
3 49 (76.6) 60 (77.9) 1.08 (0.49, 2.38) 0.85
4 114 (80.9) 119 (75.8) 0.74 (0.43, 1.29) 0.29
5 212 (69.5) 214 (69.7) 1.01 (0.72, 1.42) 0.96
6 133 (71.1) 134 (65.4) 0.77 (0.50, 1.18) 0.22
7 92 (58.2) 88 (61.1) 1.13 (0.71, 1.79) 0.61
8 64 (56.6) 85 (70.2) 1.81 (1.05, 3.10) 0.03

FIT fecal immunochemical test
*Insurance type for in-home support service providers and temporary insurance for county employees

Table 3 FIT Completion Rate at 1 Year in the “Advanced Call”
Group According to Call Outcome

Call
outcome

n (%) FIT completion
(%)

OR
(95% CI)

p
value

Spoken
with

767
(54.4)

79.9 Ref. < 0.01

Voicemail 509
(36.1)

69.2 0.56 (0.44,
0.73)

No
voicemail

133
(9.4)

49.6 0.25 (0.17,
0.36)

FIT fecal immunochemical test
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screening and who may benefit from more targeted interven-
tions. Going forward, further work in determining the effec-
tiveness of individual outreach components can fine-tune staff
activities and time. Alternatively, outreach may leverage
technology-supported communication and reminders to im-
prove screening rates.
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