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KEY MESSAGES

� At the campaign’s end, vaccination coverage was 14.7% in the intervention group and 1.7% in the control group.
� Sending reminder letters to non-vaccinated patients signed by their GPs at mid-campaign increased vaccination

coverage by more than 13% points.
� A total of 7.7 letters needed to be sent to obtain one additional vaccination.

ABSTRACT
Background: Seasonal influenza vaccination coverage levels remain too low in many countries.
Objectives: This study aimed to evaluate the impact of a reminder letter from their general
practitioner (GP) on patients’ influenza vaccination.
Methods: Eligible patients for this controlled non-randomised study were the vulnerable catego-
ries targeted by the 2019–2020 national health insurance fund (NHIF) vaccination campaign, on
the lists of 14 GPs from three practices in Paris (France) and unvaccinated on January 2, 2020
(mid-campaign). The choice of practices and assigning five GPs to the intervention arm were
made for convenience. At mid-campaign, GPs in the intervention arm sent a standardised letter
reminding each eligible patient to be vaccinated. In the control arm, GPs worked as usual. The
intervention effect, calculated from the NHIF databases, was estimated by the difference
between the groups in their vaccination coverage at the end of the campaign, with a linear
mixed model adjusted for age, sex, chronic disease (at the patient level) and medical practice
(at the GP level).
Results: The vaccination coverage at the end of the campaign was 14.7% in the intervention
group (n¼ 317) and 1.7% in the control group (n¼ 493): a difference of 13.1% points (95%
confidence interval [9.0–17.2], number needed to send 7.7). At the campaign’s end, vaccination
coverage among patients from the lists of GPs in the intervention arm was 62.7%, and 46.2%
among patients from the control-arm GP lists.
Conclusion: Reminder letters could help increase influenza vaccination coverage.
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Introduction

Seasonal influenza is responsible for substantial morbid-
ity, mortality and economic cost [1,2]. To limit this bur-
den, many countries recommend annual vaccination for
people at risk for its severe forms. In France, as part of
the influenza vaccination campaign conducted by the
national health insurance fund (NHIF), eligible adults
(those older than 65years or those with specific chronic

diseases, cardiorespiratory in particular) receive a vou-

cher by mail each year in October that entitles them to

obtain the vaccine from a pharmacy and then be vacci-

nated by the professional of their choice (doctor, mid-

wife, nurse, or pharmacist)—both free of charge.
As in many countries [3], French vaccination cover-

age for influenza remains low (barely 47% for the

2018–19 campaign [4])—below the WHO objective of
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75%. Several reminder or recall systems have been
tested to improve this insufficient vaccination coverage,
producing gains of around eight percentage points [5].

Receiving reminder letters from their general practi-
tioners (GPs) might help increase vaccination coverage.
These doctors are responsible for providing their
patients with preventive care. Moreover, one of the
reasons patients most frequently cite for getting vacci-
nated is their doctor’s recommendation [6,7]. GPs’
knowledge of their patients and patient’s trust in their
GPs should enable the mobilisation of more than just
those who forgot about the vaccination [8]. Unlike
other countries (USA, Canada, Denmark, Spain and
New Zealand) [5], this type of reminder has not yet
been evaluated in France.

This study aimed to evaluate the impact of a patient
reminder letter from their GP on influenza vaccination.

Methods

Study design

The effect of a patient reminder letter was evaluated
in a controlled non-randomised study. This quasi-
experimental survey took place during the 2019–2020
influenza vaccination campaign (from October to
March) among patients on the lists of 14 GPs from the
13th arrondissement of Paris, France (a district with
more than 183,000 inhabitants in southern Paris).
Before the campaign, the research team proposed the
study to the GPs in three multi-professional health
centres whose members share an interest in quality of
care and a specific public health vision of their work.

All GPs agreed to participate. To launch the study very
quickly at the end of 2019, when the NHIF sent the
research team the lists of patients not vaccinated at
mid-campaign (those requiring reminders), the GPs
working then (not on holiday) were allocated to the
intervention arm (i.e. 3 of 6 in the first medical prac-
tice, 1 of 5 in the second and 1 of 3 in the third) and
the others (on holiday) to the control arm.

Eligible patients, intervention and control groups

Patients eligible for the study were adults residing in
Paris, on a participating GP’s patient list, and eligible
for the 2019–2020 NHIF vaccination campaign.

Eligible patients not vaccinated at the end of 2019 (at
mid-campaign) were in the intervention (control) group,
depending on whether they were registered with a GP
in the intervention (control) arm (grey areas in Figure 1).

Intervention

The NHIF identified the non-vaccinated patients at
mid-campaign in its reimbursement database by the
absence of data on voucher redemption. Affirmative
redemption data attested to the patient’s vaccine col-
lection at a pharmacy and its reimbursement. The
NHIF then sent each participating GP in the interven-
tion arm a list of their patients who were eligible for
the study but had not been vaccinated.

On January 2, 2020, GPs in the intervention arm
sent a standardised letter individually inviting their eli-
gible patients not already vaccinated at mid-campaign

14 par�cipa�ng GPs
1,627 pa�ents eligible for the study

Vaccina�on
coverage at the
�me reminder
le�ers were
sent

Pa�ents of the 5 GPs in the interven�on arm
723 pa�ents

Pa�ents of the 9 GPs in the control arm
904 pa�ents

VC=56.2% (406/723) VC=45.5% (411/904)

406 vaccinated pa�ents
VC=100%

Interven�on group
317 pa�ents 411 vaccinated pa�ents

VC=100%

Control group
493 pa�ents

317 non-vaccinated pa�ents
VC=0%

493 non-vaccinated pa�ents
VC=0%

Vaccina�on
coverage at the
end of the
campaign

Pa�ents of the 5 GPs in the interven�on arm
723 pa�ents

Pa�ents of the 9 GPs in the control arm
904 pa�ents

VC=62.7% (453/723) VC=46.2% (418/904)

406 vaccinated pa�ents
VC=100%

Interven�on group
317 pa�ents 411 vaccinated pa�ents

VC=100%

Control group
493 pa�ents

47 vaccinated and 290 non-
vaccinated pa�ents
VC=14.8% (47/317)

7 vaccinated and 486 non-
vaccinated pa�ents
VC=1.4% (7/493)

Reminder Letters Care as usual 

Figure 1. Flow chart. VC: vaccination coverage.
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(i.e. those in the intervention group) to be vaccinated
against influenza. These letters urged the patient to
get vaccinated and contained a summary of the dis-
ease burden, an explanation of how to use the vaccine
voucher attached to the letter, and a reminder of the
individual and collective benefits of vaccination (see
Appendix). They were hand-signed by the GPs (who
could also add a handwritten personalised salutation if
they chose) and printed on practice letterhead.

No intervention occurred in the control arm: GPs
worked as usual without sending any reminders.

Ethical and regulatory aspects

Before the 2019–2020 vaccination campaign, the NHIF
sent a letter to patients eligible for the study to
inform them that they would be participating in an
influenza vaccination study in which their vaccination
status would be shared with their GP and anonymised
data about them with the team conducting the ana-
lysis. They were further informed that they could
refuse to participate and be excluded from the study
on a simple (written, email or telephone) request. The
absence of any response in this situation is interpreted
in France as lacking an objection. Patients did not
sign an informed consent form. The National Data
Protection Authority (Commission nationale de l’infor-
matique et des libert�es), responsible for these ethical
issues and protecting individuals from illegal or
inappropriate electronic data collection, confirmed
that no additional steps were necessary to comply
with current French statutes or regulations.

Data

The NHIF provided all the analysed data. The database
was a list of eligible patients, including the following
information: age, sex, presence of chronic disease
(regardless of whether this disease constitutes a spe-
cific indication for vaccination), personal GP, and their
dates of vaccine collection (if any) for the 2018–2019
and 2019–2020 campaigns (hereinafter referred to as
the (Y � 1) and Y campaigns). The intervention took
place only during campaign Y, but vaccination infor-
mation from the campaign (Y � 1) was also needed
for each eligible patient to analyse the temporal trend
of vaccination coverage (see statistical analysis subsec-
tion). Patients were considered vaccinated when they
redeemed the voucher and collected the vaccine at
the pharmacy.

Sample size and detectable effect of the
intervention

According to NHIF figures, the patient lists included
880 patients, 20% older than 65 years. With a pre-
sumed 70% participation rate, each participating GP
would have had 123 eligible patients. Assuming that
the vaccination coverage at mid-campaign was already
very close to that at the end of the campaign and
considering that vaccination coverage in Paris during
the 2018–2019 campaign was 42% [4], each participat-
ing GP had 71 (�123 � 0.58) patients eligible for vac-
cination and unvaccinated at mid-campaign. Further,
assuming at least five practitioners in each group (i.e.
356 patients), a power of 80%, an alpha-risk of 0.05, a
two-sided test, we would be able to detect a differ-
ence between the control and intervention groups
with vaccination coverage levels of 2 and 6% respect-
ively, without taking the intraclass correlation coeffi-
cient into account.

Statistical analyses

The vaccination coverage among patients in the inter-
vention group at the end of the campaign (noted
VCintervention group) overestimates the intervention’s
effect, as part of this vaccination coverage corre-
sponded to the expected time trends for vaccination
campaigns: even without intervention, some patients
would have been vaccinated. If the parallel trend
assumption is valid (explained below), this standard
time trend can be estimated by the vaccination cover-
age in the control group at the end of the campaign
(VCcontrol group). Thus, to estimate the effect of the
reminder letter, we used the difference between the
groups: VCintervention group � VCcontrol group.

This difference was estimated with a linear mixed
model (with a random intercept to take into account
the grouping of patients by GP) [9], adjusted for
patient characteristics (age in 10-year categories, sex,
and presence of chronic disease) and the medical
practice to which the GP belonged.

To ensure that the change over time of the vaccin-
ation coverage without intervention would have been
the same in both groups (the parallel trend assump-
tion [10]), we repeated the same analyses for cam-
paign Y � 1 (instead of Y). To show the effect of the
intervention during campaign Y, we expected a differ-
ence between the intervention and control groups sig-
nificantly different from zero; for campaign Y � 1, we
expected a difference not significantly different from
zero. Indeed, this result for Y � 1 justifies the use of
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the control group as representative of the trend
expected without intervention.

All statistical analyses were carried out with Stata
(version 17).

Results

None of the 1627 eligible patients expressed oppos-
ition to participating in the study. Their mean age was
66.4 years, and 45.5% were male. At the time the
reminder letter was sent, 56.2% (¼406/723) of the
patients of GPs in the intervention arm had been vac-
cinated and 46.6% (¼421/904) of those of GPs in the
control arm (Figure 1). Accordingly, 317 intervention
and 493 control patients were not vaccinated at the
end of 2019 and comprised the intervention and con-
trol groups. These groups did not differ in age, sex,
chronic disease, or distribution among the three med-
ical practices (Table 1).

At the campaign’s end (also the study end), the vac-
cination coverage in the intervention was 14.7% (95%
confidence interval (CI) [11.6%, 17.9%]) and in the con-
trol group, 1.7% (95% CI [�1.0%, 4.3%]), for a difference
of 13.1 percentage points between the two groups
(p< .001, Table 2). In other words, eight reminder

letters (or more precisely 7.7; 95% CI [5.6, 10.5]) needed
to be sent to obtain one additional vaccination (num-
ber required to remind ¼ 1/(VCintervention group �
VCcontrol group)).

To ensure that during the previous campaign, vac-
cination coverage in both groups had had similar tem-
poral trends (from the sending of the reminder letters
to the end of the campaign—the parallel trend
assumption), we conducted identical analyses on year
(Y � 1) data.

The vaccination coverage at the end of the previ-
ous campaign in the intervention and control groups
was respectively 1.0% (95% CI [0.2%, 1.9%]) and 0.6%
(95% CI [�0.1%, 1.4%], Figure 2), a difference between
the groups of 0.4% points (p¼ .51, Table 3).

Figure 3 shows the change over time of vaccination
coverage among eligible patients of physicians from
the intervention and control arms during each of the
two campaigns. After January 2, 2020, the date on
which the reminder letters were sent, the vaccination
coverage of patients of physicians from the interven-
tion arm during campaign N increased further, which
was not observed in the other three curves, where
vaccination coverage levels remained constant. Even
though the vaccination coverage of this group of

Table 1. Patient characteristics.
Patients of the GPs in the … a Patient not vaccinated at the time the reminder letter was senta

Intervention arm (N¼ 723) Control arm (N¼ 904) Intervention group (N¼ 317) Control group (N¼ 493)

Male sex – N (%) 347 (47.0) 401 (44.4) 149 (47.0) 232 (47.1)
Age (in years) – N (%) �55 153 (21.2) 184 (20.4) 88 (27.8) 135 (27.4)

[55; 65] 83 (11.5) 146 (16.2) 43 (13.6) 95 (19.3)
[65; 75] 287 (39.7) 323 (35.7) 124 (39.1) 173 (35.1)
[75; 85] 134 (18.5) 175 (19.4) 41 (12.9) 57 (11.6)
<85 66 (9.1) 76 (8.4) 21 (6.6) 33 (7.6)

Chronic disease – N (%) 484 (66.9) 599 (66.3) 193 (60.9) 333 (67.5)
Medical practice – N (%) 1 70 (9.7) 101 (11.2) 35 (11.0) 58 (11.8)

2 70 (9.7) 123 (13.6) 33 (10.4) 64 (13.0)
3 583 (80.6) 680 (75.2) 249 (78.5) 371 (75.3)

SD for standard deviation.
aComparisons of the two groups (intervention and control) according to patient characteristics using mixed models with random intercept to take the
clustering of patients by GP into account were not significant.

Table 2. Vaccination coverage differences.
Vaccination coverage difference [95% CI], percentage points

Between intervention (N¼ 317) and control groups (N¼ 493) 13.1 [9.0, 17.2]
Between male and female patients �0.6 [�4.0, 2.9]
Between age classes (ref. � 55 years)

[55; 65] 3.9 [�1.4, 9.1]
[65; 75] 2.4 [�1.9, 6.7]
[75; 85] 1.8 [�4.0, 7.6]

�1.4 [�8.6, 5.9]
Between patient with and without chronic diseasea 1.5 [�2.2, 5.1]
Between medical practiceb (ref. 1)

2 1.9 [�5.5, 9.3]
3 3.2 [�2.5, 9.0]

[95% CI] for 95% confident interval.
aChronic disease (regardless of whether this disease constitutes a specific indication for vaccination).
bThe medical practice to which the GP belonged.
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patients was already the highest of the 4, it increased
by 6.5 percentage points (62.7%–56.2%), while the
other three increased by less than 0.7% points. Its
vaccination coverage at the end of the campaign
(62.7%) nonetheless remained below the 75% public
health target.

Discussion

Main findings

In this quasi-experimental study, sending a reminder
letter to non-vaccinated patients signed by their per-
sonal GP at mid-campaign increased the influenza vac-
cination coverage by 13.1 percentage points.

Strengths and limitations

This work’s first and main limitation is that the partici-
pating GPs were not randomised. Moreover, the fact
that the vaccine was collected from the pharmacy
does not mean it was administered. An alternative to
using medico-administrative databases to determine
the patient’s vaccination status would have been to
interview the patients. This would have been tedious,
subject to a social desirability bias and associated with
an imprecision concerning the date of vaccination
(particularly for the previous year) but it would prob-
ably have led to almost identical results insofar as
declared and reimbursed consumptions are very well
correlated [11]. Questioning doctors was impossible

14 par�cipa�ng GPs
1627 pa�ents eligible for the study

Vaccina�on
coverage at the
�me the
reminder
le�ers were
sent

Pa�ents of the 5 GPs in the interven�on arm
723 pa�ents

Pa�ents of the 9 GPs in the control arm
904 pa�ents

VC=41.0% (296/723) VC=35.1% (317/904)

296 vaccinated pa�ents
VC=100%

Interven�on group
427 pa�ents 317 vaccinated pa�ents

VC=100%

Control group
587 pa�ents

427 non-vaccinated pa�ents
VC=0%

493 non-vaccinated pa�ents
VC=0%

Vaccina�on
coverage at the
end of the
campaign

Pa�ents of the 5 GPs in the interven�on arm
723 pa�ents

Pa�ents of the 9 GPs in the control arm
904 pa�ents

VC=41.5% (300/723) VC=35.6% (321/904)

296 vaccinated pa�ents
VC=100%

Interven�on group
427 pa�ents 317 vaccinated pa�ents

VC=100%

Control group
587 pa�ents

4 vaccinated and 423 non-
vaccinated pa�ents
VC=0.9% (4/427)

4 vaccinated and 583 non-
vaccinated pa�ents
VC=0.7% (4/587)

Care as usual Care as usual 

Figure 2. Flow chart during the previous campaign�. �There was no intervention during the previous campaign, i.e. campaign
(Y � 1). The intervention group is the one that will receive the intervention but only during campaign Y. VC:
vaccination coverage.

Table 3. Vaccination coverage differences during the previous campaigna.
Vaccination coverage difference [95% CI], percentage points

Between interventiona (N¼ 427) and control groups (N¼ 587) 0.4 [�0.8, 1.5]
Between male and female patients �0.4 [�1.6, 0.7]
Between age classes (ref. �55 years)
[55; 65] 1.1 [�0.6, 2.8]
[65; 75] �0.4 [�1.8, 1.0]
[75; 85] 0.7 [�1.1, 2.5]

�0.9 [�3.4, 1.6]
Between patient with and without chronic diseaseb 0.4 [�0.7, 1.6]
Between medical practicec (ref. 1)
2 �0.2 [�2.4, 2.1]
3 �0.1 [�1.9, 1.6]

[95% CI]: 95% confident interval.
aThere was no intervention during the previous campaign i.e. campaign (Y � 1). The intervention group is the one that will receive the intervention but
only during campaign Y.
bChronic disease chronic disease (regardless of whether this disease constitutes a specific indication for vaccination).
cMedical practice to which the GP belonged.
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because they do not always know that some of their
patients have been vaccinated by another health pro-
fessional (especially if they have not seen them since
their vaccination). Other limitations are that no infor-
mation about the non-delivery of reminder letters is
available and contamination between patients, for
example, during discussions in the waiting room, can-
not be ruled out. The low vaccination coverage in the
control group (1.4%) suggests that contamination was
relatively low, but perhaps not null, as the vaccination
coverage was only 0.7% the previous year (Figures 1
and 2). Finally, the secretarial work, that is, the
printing out of the reminder letters from the lists of
unvaccinated patients, was performed by clinical
research assistants. The study also covered the cost of
the mailings. This last point limits the study’s external
validity, as French GPs are not familiar with direct
mailings and have no specific funding dedicated to
this type of action.

This study also has some strengths. A control group
is very similar to the intervention group in terms of
pre-intervention characteristics and the validation of
the parallel trend assumption suggest a causal effect.
We also demonstrated that real-time data between
the NHIF and GPs are feasible. There were no medical
exclusion criteria such as altered mental status, and no
eligible patient refused to participate.

Comparison with existing literature

Our results are consistent with previous interventions
in terms of increasing vaccination coverage [12]. This
is the first intervention of this kind in France, where
only one reminder intervention, in emergency depart-
ments and using text messages, has been reported
and showed an increase of 12% points [13].

Implications for research and practice

The logical next step to this study is a randomised
controlled trial in which postal mail is replaced by
email or text message. This appears more feasible in
terms of secretarial work and cost but would require
the adaptation of some software since not all pro-
grammes can do direct mailing campaigns. Our results
may support the hypotheses of researchers who wish
to carry out such a trial. However, these designers
should be aware that the elderly, the main target of
the vaccination campaign, may be less comfortable
with electronic health communications than with
paper mail and that a digital message may have less
impact than the handwritten signature and stamp of
the doctor. On this last point, two French randomised
trials on similar topics show that the involvement of
patients’ GPs in encouraging prevention is insufficient.
The presentation of pamphlets and posters in GPs’

Figure 3. Temporal trend of vaccination coverage, by arm and campaign. Reader guide: this figure shows the change over time
of the vaccination coverage among the patients eligible for the NHIF vaccination campaign and belonging to the patient list of
participating GPs. The black diamonds and the grey circles correspond to the intervention and control arms respectively. Full and
empty shapes correspond to the campaigns Y (where the intervention took place) and Y � 1 (the previous one) respectively. The
intervention effect is visible in the differences in the temporal evolution of the curves after January 2. The vaccination coverage
of the intervention arm during campaign Y increases, while the other three vaccination coverage levels remain stable.

6 L. RIGAL ET AL.



waiting rooms had no effect on influenza vaccination
coverage [14]. Similarly, adding the GP’s signature to
that of several institutions on a standard letter inviting
patients to take a faecal occult blood test had no
impact on patient’s frequency of taking the test in the
Paris colorectal screening programme [15].

The medico-administrative databases of the NHIF are
primarily used for the financial management of care
(reimbursements to insured persons and payments to
professionals). For nearly 10 years, they have been used
for research purposes during one-off or cohort studies
[16]. This study shows that it is possible to use these
databases for clinical purposes. Their use for prevention
could be developed, particularly in vaccination and can-
cer screening, where public health objectives are not
being met. The universal feature of the NHIF offers the
possibility of generalising reminder interventions in
France, where these do not currently exist. In both
cases, the GPs’ involvement was quite minimal.

Conclusion

In Paris, a reminder letter from each patient’s personal
GP inviting unvaccinated patients to get vaccinated at
mid-campaign appears to increase influenza vaccin-
ation markedly. Nevertheless, this finding needs to be
confirmed by a randomised study, and the letter’s
effect on the overall vaccination coverage level was
not sufficient to meet the desired public health
objective.
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Appendix: Personalized reminder letter by the general practitioner

Medical Offices

Address

75013 PARIS

DR FIRST NAME LAST NAME

Paris, January 2, 2020

Purpose: Protect yourself against seasonal flu

Dear Ms/Dear Mr LAST NAME,

It appears that you have not yet been vaccinated against influenza.
As your general practitioner, I strongly advise you to get this vaccine. Nearly 3 million people have the flu each year and
more than 10,000 deaths are attributed to it. The vaccine does not always enable patients to avoid the disease but it consid-
erably reduces the risk of serious and even fatal complications.

In case you have not received the free voucher for this vaccine, I am sending you a new one, signed and stamped, which
your pharmacist will complete and allows you to obtain the vaccine free of charge. You can easily choose to be vaccinated
by a nurse, a pharmacist, a midwife, or a physician.

Getting vaccinated is very simple and is the first thing to do to protect yourself against influenza. This procedure is vital
for your health and protects your family and friends, especially those who are vulnerable, including pregnant women and
young children.

I am at your disposition for a conversation on this subject important for your health.
Very truly yours,

Dr First Name Last Name
Your primary care physician
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