Research

Carolina Guiriguet, Laura Munoz-Ortiz, Andrea Burdn, Irene Rivero, Jaume Grau, Carmen Vela-Vallespin,
Mercedes Vilarrubi, Miquel Torres, Cristina Hernandez, Leonardo Méndez-Boo, Pere Toran,

Llorenc Caballeria, Francesc Macia and Antoni Castells

Alerts in electronic medical records to promote a
colorectal cancer screening programme:

a cluster randomised controlled trial in primary care

Abstract

Background

Participation rates in colorectal cancer screening
are below recommended European targets.
Aim

To evaluate the effectiveness of an alert in
primary care electronic medical records (EMRs)
to increase individuals’ participation in an
organised, population-based colorectal cancer
screening programme when compared with
usual care.

Design and setting
Cluster randomised controlled trial in primary
care centres of Barcelona, Spain.

Method

Participants were males and females aged
50-69 years, who were invited to the first round
of a screening programme based on the faecal
immunochemical test (FIT) (n= 41 042), and their
primary care professional. The randomisation
unit was the physician cluster (n = 130) and
patients were blinded to the study group. The
control group followed usual care as per the
colorectal cancer screening programme. In the
intervention group, as well as usual care, an alert
to health professionals (cluster level) to promote
screening was introduced in the individual's
primary care EMR for 1 year. The main outcome
was colorectal cancer screening participation at
individual participant level.

Results

In total, 67 physicians and 21 619 patients
(intervention group) and 63 physicians and 19 423
patients (control group) were randomised. In the
intention-to-treat analysis screening participation
was 44.1% and 42.2% respectively (odds ratio
1.08, 95% confidence interval [Cl] = 0.97 to 1.20,
P=0.146). However, in the per-protocol analysis
screening uptake in the intervention group
showed a statistically significant increase, after
adjusting for potential confounders (OR, 1.11;
95% Cl =1.02 to 1.22; P=0.018).

Conclusion

The use of an alert in an individual's primary care
EMR is associated with a statistically significant
increased uptake of an organised, FIT-based
colorectal cancer screening programme in
patients attending primary care centres.
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INTRODUCTION

Colorectal cancer has the highest incident
rate of all cancers and is the second
leading cause of cancer death in Western
countries.” Evidence from several studies
have demonstrated that colorectal cancer
screening is effective’® and cost effective®
in populations that are at average risk of
developing the disease. Searching for occult
blood in stools using the guaiac test and,
more recently, the faecal immunochemical
test (FIT) are predominantly implemented
in  Europe’” and Australia®, whereas
colonoscopy is the dominant screening
modality in North America’. Moreover, at
population-based level, implementation
of organised programmes, in contrast to
opportunistic screening, is recommended
because they include an administrative
structure responsible for service delivery,
quality assurance and evaluation.’

The European guidelines for quality
assurance in colorectal cancer screening
states that the participation rate represents
a key quality indicator for ensuring
effectiveness and efficiency of population-
based screening programmes.” However,
results from current programmes in Spain
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show that participation is not reaching
these recommended figures, with uptake
rates varying from 17.2% to 42.3%,"%"
with the exception of the Basque Country
(64.3%)."* The uptake rate in the first
round for the Colorectal Cancer Screening
Program of Barcelona (CCSPB) was 43.6%."°
Differences in programme organisation,
sociodemographics, and primary care
professional involvement may explain these
differences (for example, the involvement of
the GP differs depends on certified training,
scheduling of colonoscopy, information
feedback, or FIT collection in primary care).

The CCSPB is targeted at males and
females aged 50-69years, who are
at average risk of developing colorectal
cancer; it encompasses a total population
of 197 795 individuals."™ Individuals receive
a mailed invitation letter, along with an
explanatory leaflet about colorectal cancer,
screening, and the specific programme.
The FIT is delivered and collected at the
community pharmacies involved in the
programme.

Participants with a positive test (cut-off
level of 20 pg of haemoglobin/g of faeces)
are invited, by a trained nurse from the
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How this fits in

Participation rates in colorectal cancer
screening are below recommended targets
in many European countries. Incorporating
alerts into electronic medical records
(EMRs) has proved effective for improving
the practice of different preventive care
measures, including cancer screening,
although limited information has been
reported about colorectal cancer,

especially in the context of population-
based screening programmes. This

study presents a clinical trial performed
within an organised colorectal cancer
screening programme with participation of
community pharmacies for the delivering of
faecal immunochemical tests. A significant
increase in colorectal cancer screening
uptake was found among patients attending
primary care centres. GPs play a key role

in promoting colorectal cancer screening,
facilitated by their proximity and relationship
with patients, but in busy practices it could
be difficult to recommend or order cancer
screening. Efforts should continue to
develop interventions involving GPs within
the population-based programmes.

screening office, to undergo colonoscopy.
Both primary care professionals and
pharmacists attended a specific training
session at the beginning of each screening
round, which explained their role and the
functioning of the programme, for example,
the standard procedures outlined in the
CCSPC."™ Primary care professionals are
encouraged to promote colorectal cancer
screening and to help the programme
refine the target population by identifying
individuals with exclusion criteria.

Direct recommendation by the GP has
been identified as one of the strongest
predictors for colorectal cancer screening
uptake.”® Data obtained in Catalonia
indicated that 88.9% of individuals would
agree to participate in a colorectal cancer
screening programme if their primary care
professional suggested it;" this figure,
however, is far from the actual participation
rates. In Catalonia, public primary care is
organised through primary care centres that
each cover a specific population area. Every
individual is assigned to a primary care unit,
where one physician and one nurse attend
to their own patients. Although controversy
exists about prompting health professionals
to promote colorectal cancer screening,’®
the use of new technological strategies
may help to increase participation in such
programmes."” In fact, the introduction of
specific reminders in electronic medical
records (EMRs) has proved effective for

improving a range of preventive care
measures, including cancer screening.?
However, despite its potential high impact
and low cost, electronic reminders remain
underutilised in healthcare.

The aim of this study was to evaluate
the effectiveness of an electronic alert in
individuals’ primary care EMR to increase
their participation in an organised, FIT-
based colorectal cancer screening
programme.

METHOD
The Colo-Alert study was a single-blinded,
cluster randomised controlled trial
comparing an electronic alert to primary
care professionals in individuals EMR to
increase uptake in an organised, FIT-based
colorectal cancer screening programme to
usual care of a primary care professional. It
was performed within the population-based
CCSPB.

This  project was registered at
ClinicalTrials.gov (NCT01877018), and the
study protocol published elsewhere.”!

Sample and recruitment

The study was performed in 10 primary
care centres. Participants were males and
females aged 50-69 years, who were invited
to the first round of the CCSPB and had a
GP assigned to their participating centre,
together with their respective primary care
professional. Primary care centres were
successively involved in the CCSPB; the
recruitment period ran from July 2011 until
May 2012 . Follow-up lasted for 1 year after
invitation for each centre. Figure 1 outlines
the study process.

Patient characteristics were obtained
from the EMR and provided by the Primary
Care Services Information System at the
beginning of the study. Patients’ baseline
characteristics are summarised in Table
1. Anonymity of data was guaranteed
throughout the whole study process.

The control group comprised all
study participants assigned to primary
care professionals who did not receive
any electronic reminder to increase
participation; they, therefore, followed the
standard CCSPB protocol.”

Interventions and procedures

All study participants assigned to health
professionals who received an alert to
increase participation constituted the
intervention group. In addition to the
standard CCSPB procedures, an electronic
reminder was included in individuals
primary care EMR for 1 year, identifying
those subjects who had been invited to the
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Figure 1. CONSORT flowchart of the study process.
CCSPB = Colorectal Cancer Screening Program of
Barcelona

CCSPB (intervention targeted at cluster
level).

When a non-participant of the CCSPB
was identified in any medical appointment,
both GPs and nurses were asked to
encourage participation by means of brief,
structured counselling.

The socioeconomic deprivation index was
expressed as quintiles: the first quintile
(Q1) represents the least deprived while
the fifth quintile (Q5) represents the most
deprived.?2 The clinical risk group, defined
in nine initial categories, was collapsed into
two categories:

e without dominant chronic illness (healthy,

acute illness, minor chronic illness, or
multiple minor chronic illness); and

e with dominant chronic illness (one
dominant chronic illness, two chronic
illnesses, three chronic illnesses,
neoplasm, or catastrophic illness).”

Outcomes

The outcome of the study was participation
in the CCSPB, which was defined as
individuals returning the FIT during the
follow-up period. At the beginning of the
study, the CCSPB technical office provided
a list of individuals invited to participate in
the programme and their corresponding
primary care centre; at the end of
study, it provided information regarding
participation.

Sample size

The appropriateness of including the entire
population {130 GPs with 41 042 patients,
belonging to primary care centres whose
patients were invited to participate in the
CCSPB from July 2011 until May 2012) was
considered. This sample size allowed the
smallest increase in participation — 3.7
percentage points between the two groups
— to be detected, taking into account the
clusters and assuming a low colorectal
cancer screening uptake rate of 30% in the
control group.

An intracluster correlation coefficient
(ICC) of p=0.022 was assumed with an
average cluster size of 318.2. This resulted
in a design effect of eight; dividing the
intended sample size (41 042 patients) by
the design effect resulted in an effective
sample size of 2565 patients in each group.
An «a risk of 0.05 and B risk of 0.20 was
assumed.

Randomisation
The GP [(cluster) was the unit of
randomisation. Allocation of GP to the
intervention or control group was carried
out through a random allocation (1:1 ratio).
Nurses were allocated to the intervention
and control group according to the
allocation of the corresponding GP with
whom they shared a patient's care. If a
nurse shared a patient's care with a GP
allocated to a different study group, the
nurse was allocated to the group of the
GP with which they shared most patients.
Patients were allocated to the intervention
or control group according to the allocation
of their corresponding GP.

Given the nature of the intervention, it
was not possible to carry out blinding of
the primary care professionals but patients
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Table 1. Participants’ baseline characteristics

Total Intervention Control

Characteristics n=41042 n=21619 n=19423
Sex, n(%)

Male 19 039 (46.4) 9971 (46.1) 9068 (46.7)
Female 22003 (53.6) 11 648 (53.9) 10 355 (53.3)
Mean age, years (SD) 58.7 (5.6) 58.8 (5.6) 58.7 (5.6)
Age groups, n (%)

50-54 11991(29.2) 6195(28.7) 5796 (29.8)
55-69 10 765 (26.2) 5590 (25.9) 5175 (26.6)
60-64 9910 (24.1) 5411 (25.0) 4499 (23.2)
65-69 8376 (20.4) 4423 (20.5) 3953 (20.4)
Smoking, n(%)

Never smokers 14028 (34.2) 7429 (34.4) 6599 (34.0)
Smokers 6908 (16.8) 3703(17.1) 3205(16.5)
Ever smokers 8105(19.7) 4507 (20.8) 3598(18.5)
Unknown 12001 (29.2) 5980 (27.7) 6021(31.0)
Alcohol consumption, 1 (%)

Non drinkers 16 352 (39.8) 8792 (40.7) 7560 (38.9)
Low-risk drinkers 9349 (22.8) 5008 (23.2) 4341 (22.3)
High-risk drinkers 760(1.9) 413(1.9) 347(1.8)
Unknown 14 581 (35.5) 7406 (34.3) 7175 (36.9)
Body mass index, n(%)

Low weight 539 (1.3) 284(1.3) 255(1.3)
Normal weight 5351 (13.0) 2847(13.2) 2504(12.9)
Overweight 9193 (22.4) 4898 (22.7) 4295(22.1)
Obesity 6474 (15.8) 3450 (16.0) 3024 (15.6)
Morbid obesity 583 (1.4) 291(1.3) 292(1.5)
Unknown 18 902 (46.1) 9849 (45.6) 9053 (46.6)
Socioeconomic deprivation index quintiles, 1 (%)

Q1 7648 (18.6) 4188(19.4) 3460(17.8)
Q2 7724 (18.8) 3893(18.0) 3831(19.7)
Q3 7511 (18.3) 4128(19.1) 3383(17.4)
Q4 7706 (18.8) 3942 (18.2) 3764(19.4)
Q5 7547 (18.4) 3832(17.7) 3715(19.1)
Unknown 2906 (7.1) 1636 (7.6) 1270 (6.5)
Visits to PCC during the study period, n (%)

0 10163 (24.8) 5183 (24.0) 4980 (25.6)
1 3295 (8.0) 1731(8.0) 1564 (8.0)
2 3246(7.9) 1748 (8.1) 1498 (7.7)
3 3081 (7.5) 1629 (7.5) 1452 (7.5)
4 2841 (6.9) 1509 (7.0) 1332(6.9)
>5h 18 416 (44.9) 9819 (45.4) 8597 (44.3)
Clinical risk group, n(%)

Without dominant chronic illness 15827 (38.6) 8459 (39.1) 7368 (37.9)
With dominant chronic illness 23132 (56.4) 12136 (56.1) 10996 (56.6)
Unknown 2083 (5.1) 1024 (4.7) 1059 (5.5)

PCC = primary care centre. SD = standard deviation.

did not receive any information regarding
the development of the study (that is, no
informed consent was requested). The
CCSPB's technical office was blinded to
the study group in which individuals were
allocated.

Statistical analysis

A descriptive analysis was carried out
between groups with respect to each
baseline variable. The categorical variables
were expressed as absolute number and

percentage, and quantitative variables were
shown as mean and standard deviation
if normally distributed. The relationship
between participation in the CCSPB and
individuals" baseline  characteristics,
adjusted by study group, was assessed
using a clustered standard errors method
in a logistic regression model (one model
for each characteristic).

The intention-to-treat analysis included
all individuals randomised to each group,
whereas the per-protocol analysis was
limited to those attended by their GP or
nurse within the follow-up period and
without exclusion criteria for participating
in the CCSPB. The study includes patient
participants who were eligible for the
population-based screening programme.

Nevertheless, some participants were
excluded by the programme afterwards
(Figure 1], since any of the exclusion criteria
of the programme, unidentified before
sending the invitation letter, was notified
to the programme during the screening
process [for example, normal colonoscopy
performed in last 5 years, colorectal cancer
high risk by family history, presence of red
flag symptoms).

In this study all initial patients included in
the study in the intention-to-treat analysis
were analysed; and excluded were those
patients with any exclusion criteria identified
by the programme during the screening
process and also those patients who did
not visit primary care during the follow-
up period, in the per-protocol analysis
(Figure 1).

Differences in participation between
the intervention and control groups were
established by a clustered standard errors
method in a multiple logistic regression
analysis: both unadjusted and adjusted by
age, sex, smoking, alcohol consumption,
body mass index, socioeconomic deprivation
index, number of visits to primary care
centre, and clinical risk group. Results of the
analysis were reported as odds ratios (ORs)
with 95% confidence intervals (95% Cls).
The adjusted analyses were performed
including only those patients for whom all
baseline variables were available (complete
cases) and including all cases after missing
data had been imputed according to the
Imputation by the chained equation function
of Stata. All results in Tables 2 and 3
have been analysed taking into account the
correlation between outcomes of patients
who belong to the same GP, using clustered
robust standard errors method in a logistic
regression analysis. More specifically,
the Huber-White (also called Sandwich)
standard errors method has been used.

British Journal of General Practice, July 2016 |e486



All analyses were performed using Stata
(version 13.1).

RESULTS

After randomisation, 67 GPs and their
respective 21 619 patients were allocated
to the intervention group, while 63 GPs
and their 19 423 patients were allocated
as controls. As shown in Table 1, both
groups were similar with respect to
baseline characteristics. Overall, 20.9% of
activated alerts were responded by primary

individuals that did not visit their primary
care centre during the follow-up period) this
figure rises to 27.5%.

Intention-to-treat analysis

Participation in the CCSPB of individuals
allocated to the intervention group was
not significantly higher than that of those
allocated to the control group (44.1% versus
42.2% respectively) (OR 1.08, 95% Cl =0.97
to 1.20, P=0.146) (Table 2). No statistically
significant improvements in colorectal

cancer screening participation were found
when clustering and other confounding
variables were accounted for in the analysis
(Tables 2 and 3).

care professionals. Adjusting for primary
care frequentation (that is excluding the

Table 2. Screening programme uptake, by patient characteristic® Per-protocol analysis
Total  Non-participation Participation When the analysis was restricted to those

Characteristics n=41042  n=23307 n=17735 OR(95%CI)°>  P-value® individuals who could benefit from the
Study group, (%) electronic reminder, the participation rate

Control 19423(473)  11227(57.8)  8196(42.2) (5 was higher, but not statistically significant, in
Intervention 21619(52.7)  12080(55.9) 9539 (44.1) 1.08(0.97t01.20)  0.146 theintervention group (OR 1.09,95% Cl = 0.99
Sex, n(%) to 1.19; P=0.065) (Table 3). After adjusting for
Male 19039 (46.4)  11287(59.3)  7752(40.7) 1 potential confounders, either in complete
Fernale 22003(53.6) 12020(54.4)  9983(454) 1.21(1.16t01.2] <0.001 cases (OR 1.1, 95%Cl=1.02 to 1.22,
Age groups, years, n (%) P=0.018) or on missing-data imputation
50-54 11991(29.2) 7231 (60.3) 4760(39.7) i (OR 1.08, 95% Cl=101 to 1.15: P=0.033)
551517 10 765 (26.2) 6155 (57.2) 4610(428)  1.13(1.07t0 1.20)  <0.001 (Table 3), colorectal cancer screening uptake
60-64 9910(24.2) 5278 (53.3) 4632 (46.7) 1.32(1.23t0 1.41)  <0.001 showed 3 statistically sianificant increase in
65-69 8376 (20.4) 4643 (55.4) 3733 (44.6) 1.21(1.12t01.30)  <0.001 . . y =19

: the intervention group.
Smoking, n (%)
Never smokers 14 028 (48.3) 7184 (51.2) 6844 (48.8) (I8
Smokers 6908 (23.8) 4268(61.8) 2640(38.2) 0.65(0.61t00.70) <0.001 DISCUSSION
Ever smokers 8105 (27.9) 3946 (48.7) 4159(51.3) 1.10(1.01t0 1.20)  0.020 Summary

Alcohol consumption, 11(%) These results show that an electronic alert

Non drinkers 16352(61.8)  8675(53.1) 7677 (46.9) 1e in patients’ primary care EMRs was not
Low-risk drinkers 9349 (35.3) 4723 (505) 4626(49.5)  1.10(1.04t0 1.17)  0.001 associated with a statistically significant
High-risk drinkers 760(2.9) 463 (60.9) 297(39.1  0.73(0.62t00.86) <0.001 increased participation in the first round of
Body mass index, n (%] an organised, FIT-based colorectal cancer
Low weight 587 [24] 335 [621] 204 [379] e Screening programme_ Never‘[he[essl
Normal weight 5351(242)  2784(520)  2567(480) 151(1.24t01.84) <0.001 when the analysis was restricted to those
Overweight 9193(415)  4641(505)  4552(49.5) 1.61(1.34t0194) <0.001 individuals attending their primary care
ObeS|.ty . 6474 (29.2) 3382(50.2) 3092(47.8) 150(1.24t01.82) <0.001 professional during the fOUOW*Up period and
Morbid obesity 583 (2.6) 346 (59.3) 237(40.7) 1.12(088t01.43) 0.356 fulfill th . t

- - — — ulfilling the screening programme entry
Secioeconomic deprivation index quintiles, (%) criteria, a beneficial effect (up to 11% increase
Q1 7648 (20.1) 4659 (60.9) 2989 (39.1) 1¢ . Y
Q2 7724(202)  4272(553)  34520447) 127(11610139) <0.001 in participation) was observed.
Q3 7511 (19.7) 3786 (50.4) 3725(49.6) 153(1.41t01.68) <0.001 o
Q4 7706(20.2)  4169(541)  3537(459) 133(1.21t0146) <0.001 Strengths and limitations
Q5 75470198 4761(63.1)  2786(369) 092(082t01.03) 0.168 To the authors’ knowledge, this is the first
Visits to PCC during the study period, (%) study evaluating the impact of an electronic
0 10163 (24.8)  7222(71.1) 2941 (28.9) I reminder in primary care to increase
1 3295(8.0) 2023 (61.4) 1272(38.6)  1.53(1.39t0 1.69)  <0.001 uptake in an organised, population-based
2 3246 (7.9) 1881 (57.9) 1365 (42.1)  1.75(1.59t0 1.92)  <0.001 colorectal cancer screening programme.
4 2841069 1462(515)  1379(485) 2.28(204t0254) <0001 sample size, its randomised design, and
>5h 18 416 (44.9) 9072 (49.3) 9344 (50.7) 2.48(2.31t02.66) <0.001 an accurate interpretation of results based
Cli.nicalriskg.roup,n[%]_ ) on both intention-to-treat and per-protocol
Without dominant chronic illness 15 827 (40.6) 9090 (57.4) 6737 (42.6) 1e

analyses by adjusting for cluster effect and
potential confounding factors.

In addition, this trial included a broadly
representative sample of the population
at average risk of developing colorectal

With dominant chronicillness 23132 (59.4)  12465(53.9) 10667 (46.1) 1.15(1.10t0 1.21)  <0.001

PCC = primary care centre . °Based on intention-to-treat analysis. ®Each row is a logistic regression model adjusted
by study group with clustered robust standard error method. “Reference group.
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Table 3. Screening programme uptake, by analysis type

n OR 95% CI P-value
Intention-to-treat analysis

Unadjusted

Control group 19 423 i

Intervention group 21619 1.08 0.97t0 1.20 0.146
Adjusted® (only complete cases)

Control group 8185 i

Intervention group 9394 1.09 0.99t01.19 0.064
Adjusted® (missing-data imputation®)

Control group 19 423 i

Intervention group 21619 1.06 0.98to01.14 0.129

Per-protocol analysis*

Unadjusted

Control group 13 431 12

Intervention group 15308 1.09 0.99t0 1.19 0.065
Adjusted® (only complete cases)

Control group 7100 12

Intervention group 8181 1.11 1.02t0 1.22 0.018
Adjusted® (missing-data imputation®)

Control group 13 431 12

Intervention group 15308 1.08 1.01to0 1.15 0.033

OR = odds ratio. Control group is the reference category. ?Reference category. *Adjusted by sex, age, smoking,

alcohol consumption, body mass index, socioeconomic deprivation index, number of visits to primary care

centre, and clinical risk group. “Missing-data imputation for smoking, alcohol consumption, body mass index,

socloeconomic deprivation index, and clinical risk group. “Performed in patients who attended a primary

care centre at least once during the study period and without CCSPB exclusion criteria identified during the

screening process.

cancer, in terms of age, sex, socioeconomic
status, and comorbidity, as well as an
evaluation of several colorectal cancer
risk factors (that is, smoking, alcohol, and
obesity], which allowed for the impact of
the alert to be assessed in each subset of
individuals. The study was also conducted
under conditions of routine clinical practice
and, therefore, its results may be applicable
to countries with a public health system in
which population-based colorectal cancer
screening programmes involve primary
care professionals.

However, the authors are aware of
some limitations of the study. There were
larger-than-expected pre-randomisation
exclusions. Nevertheless, as most of
them were due to administrative issues
(patients with a primary care professional
not assigned to a participating centre) or
the primary care professional's reluctance
to participate in the study, it is unlikely that
they may represent any selection bias.

In addition, colorectal cancer screening
participation differs, depending on the
approach and test offered;”® results of this
study are limited to organised, FIT-based
programmes; these are the most widely
implemented in Europe,? but including only
one test or approach could, nonetheless,
be considered a Llimitation. Finally,

because of socioeconomic differences
identified between the participating
centres [a recognised determinant of
screening participation] the GP was the
unit of randomisation; as a consequence, a
negligible interprofessional contamination
cannot definitively be ruled out as
intervention and control professionals
coexisted in the same centres.

Comparison with existing literature
There is growing desire in Europe to improve
participation in organised colorectal cancer
screening programmes specifically, as
most countries do not reach recommended
European guidelines figures.?”2% To
achieve this goal, several strategies and
interventions have been proposed (for
example, postal or telephone reminders,
including the GP's signature in the invitation
letter, or mailing FIT samples), but they
are influenced by the characteristics of
such programmes.? Interventions based
on invitation letter or GP involvement,
among others, were consistently effective
in screening participation when organised
programmes were compared  with
opportunistic approaches.®

Prompting health professionals during a
medical encounter aims to reduce missed
opportunities to recommend, order, or
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deliver cancer screening services.®'¥? A
systematic review, including 61 clinical trials
in which various alerts were evaluated,
found an average increase of 12-14% in
delivering preventive care measures.?
However, results of a recent Cochrane
review specifically assessing the usefulness
of synchronous electronic reminders
suggest that their impact is small or
modest (median absolute improvement
of 4.2%), and probably less than would
have been expected in the context of
an increasingly wider use of EMRs® In
eight comparisons, individuals allocated
to the intervention group experienced a
median absolute improvement of 2.5%, in
comparison with the 1.9% found in the
current study. However, this review included
only one study in the context of colorectal
cancer screening.®

Another systematic review on the
effectiveness of provider reminders to
increase breast, cervical, and colorectal
cancer screening performance concluded
that they have a beneficial effect with
respect to the use of mammography,
cytology, flexible sigmoidoscopy, and faecal
occult blood testing." In the last scenario,
six studies were evaluated, with an average
increase of 10.5% on screening.®' Finally,
a recent meta-analysis, including five
clinical trials assessing the role of physician
reminders to increase participation
in colorectal cancer screening using
faecal occult blood testing, found a non-
statistically significant higher participation
in the intervention group.”® In one of the
evaluated studies, an electronic reminder
was specifically assessed, although this
was done in a non-population-based
scenario in which both faecal occult blood
testing and endoscopic tests were offered.®
These authors found that screening among
individuals whose physicians received an

electronic alert did not significantly increase
compared with those whose doctors did not
receive the reminder (41.9% versus 40.2%
respectively).®® These results were very
similar to those found in this current study,
despite the fact that the GPs' response
rate to the alert (20.9%) was lower than in
others.®

Implications for research and practice

The use of an electronic alert in individuals’
primary care EMRs was not associated with
a statistically significant increased uptake of
an organised, FIT-based colorectal cancer
screening programme that had a moderate
baseline participation rate. Nevertheless,
when the analysis was restricted to those
individuals who could benefit from the
electronic reminder, colorectal cancer
screening uptake showed a statistically
significant increase in the intervention
group, after adjusting for potential
confounders. Strategies to improve primary
care professionals’ responses to the
alert could improve the potential benefits
of electronic reminders [(for example, by
involving primary care professionals in the
alert design and working, limit alerts to a
shorter period of time, arranging specific
primary care visits addressing colorectal
cancer screening, thus avoiding competition
with other medical consultations, orimprove
communication and information feedback
between primary care and population-
based screening programmes).

Given that low-intensity interventions
targeting a large number of individuals
may have a relevant impact on health
promotion according to the five-dimension
RE-AIM framework (reach, efficacy/
effectiveness, adoption, implementation,
and maintenance),¥ further research on
this topic should still be considered.
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