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Abstract

Background: The burden of influenza morbidity and mortality in nursing homes (NH) is high. Vaccination of resi-
dents and professionals working in NH is the main prevention strategy. Despite recommendations, vaccination cover-
age among professionals is generally low.

Methods: We performed a nationwide cross-sectional survey of NH using a single-stage stratified random sampling
design to estimate influenza vaccination coverage in NH healthcare workers (HCW) and non-medical professionals in
France during the 2018-2019 season, and to identify measures likely to increase it. For each NH, a questionnaire was
completed with aggregated data by one member of the management team. A multivariate analysis was performed
using a negative binomial regression.

Results: Five-hundred and eighty nine NH filled in the study questionnaire (response rate: 49.5%). When considering
all professionals (i.e, HCW and non-medical professionals), overall vaccination coverage was 30.6% (95%Cl [28.2-33.0],
range: 1.6-96.2). Overall influenza vaccination coverage in HCW was 31.9% [29.7-34.1]. It varied according to occupa-
tional category: 75.5% [69.3-81.7] for physicians, 42.9% [39.4-46.4] for nurses, 26.7% [24.5-29.0] for nursing assistants,
and 34.0% [30.1-38.0] for other paramedical personnel. Vaccination coverage was higher i) in private nursing homes
(RRa: 1.3, [1.1=1.5]), ii) in small nursing homes (0.9 [0.8-0.9]), iii) when vaccination was offered free of charge (14, [1.1-
1.8]), iv) when vaccination promotion for professionals included individual (1.6 [1.1-2.1]) or collective (1.3 [1.1-1.5])
information sessions, videos or games (1.4 [1.2-1.6], v) when information on influenza vaccines was provided (1.2
[1.0-1.3], and finally, vi) when a vaccination point of contact—defined as an HCW who could provide reliable informa-
tion on vaccination—was nominated within the nursing home (1.7 [1.3-2.2]).

Conclusions: Urgent and innovative actions are required to increase coverage in HCW. Vaccination programmes
should include free on-site vaccination and education campaigns, and particularly target nursing assistants. The
results of this nationwide study provide keys for improving influenza vaccination coverage in HCW. Programmes
should ensure that information on influenza vaccines is provided by a vaccination point of contact in NH using
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attractive media. Combining the different prevention measures proposed could increase coverage in NH nationwide

by over 50%.
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Background

High rates of morbidity and mortality continue to make
influenza virus infection a major public health prob-
lem [1, 2]. Influenza is particularly dangerous for at-
risk patients (persons aged over 64 years, and patients
with chronic disease), especially in nursing homes
(NH) [3, 4]. Despite high coverage among residents in
NH, outbreaks still occur in particular due to the vac-
cination’s limited effectiveness in elderly people [4-6].
Insufficient coverage of healthcare workers (HCW) and
other professionals in contact with NH residents can
introduce the virus into NH and contribute to its dis-
semination among residents. Studies on the effective-
ness of HCW vaccination in protecting residents are
difficult to implement as several biases are involved
and few of the studies conducted to date have dem-
onstrated its effectiveness. While most results sug-
gest a protective effect, the evidence is not very strong
[7-9]. Annual seasonal influenza vaccination in France
is recommended for all persons over 64 years old, NH
residents, HCW and professionals in contact with NH
residents. The objective for vaccine coverage of HCW
and professionals in contact with patients at risk is 75%
[10]. National estimates of vaccination uptake by HCW
working in NH were low (33.6% (95% CI: 31.9-35.4) as
assessed in a survey conducted in 2009 [11], reflecting
findings in other industrialized countries despite rec-
ommendations [7].

Methods

We conducted a nationwide study during the 2018-2019
influenza season to provide updated data on NH HCW
vaccination coverage in France, to identify determinants
of vaccination status, and to indicate measures which
appear to increase vaccination coverage in these settings.

Study Population
The study population is HCW (physicians, nurses,
nursing assistants, and other paramedical personnel)
and non-medical professionals (administrative staff,
cleaning staff and recreational staff) working in NH in
France. All professionals are considered to be in con-
tact with residents.

Professionals (i.e., HCW and non-medical profession-
als) employed for less than three months and students

(medical or nursing students) were not included in the
study.

The types of NH studied were medico-social institu-
tions. Short-stay care facilities and retirement homes
(i.e., with individual apartments) were not studied, as
living conditions in these structures reflect those in the
general community, where residents are less depend-
ent and have fewer shared activities with other elderly
persons.

The study covered all 13 regions in metropolitan France
and four overseas territories (the islands of Guadeloupe
and Martinique in the Caribbean Sea, French Guiana in
South America, and Reunion Island in the Indian Ocean).
Mayotte Island, located in the Indian Ocean, was not
included due to the absence of NH in the territory.

Sample size and randomisation

We performed a cross-sectional survey of NH using a
single-stage stratified random sampling design. The
sampling frame was the list of NH recorded in France’s
national medico-social and healthcare institution data-
base (FINESS) as of January 2019. FINESS is managed
by the Ministry of Health. A total of 7 819 NH were
recorded.

The required study sample size was calculated to
ensure that estimates of influenza vaccination coverage
could be made according to HCW occupation category
(physicians, nurses and nursing assistants) at the national
and regional levels with a precision of 5%. Considering an
overall influenza vaccination coverage level of 36% (spe-
cifically 60% for physicians, 45% for nurses, 34% for nurs-
ing assistants, a design effect of 2 for nurses and nursing
assistants and 1 for physicians, NH participation rate
between 50 and 60%, and an « risk of 5%), we calculated
that at least 80 NH needed to be solicited in each region.
All NH in Corsica and in the four overseas territories
were solicited, as the total number of NH in each of these
areas was lower than the minimum 80.

NH were stratified by size (<80 beds vs.> 80 beds)
and geographical location (17 regions). Due to a small
number of nursing homes in some strata, four strata
were collapsed into two to ensure a minimum number
of NH for analysis. A total of 34 strata were created.

Overall, 1 189 NH were solicited to participate in the
study (1 120 in metropolitan France, and 69 in the four
overseas territories).
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Data collection

Data collection was conducted from May to July 2019
using a questionnaire sent by e-mail or by letter (when
e-mail not available). For each NH, only aggregated data
were collected. The questionnaire was completed by a
member of the management team: the coordinating doc-
tor, the director, or the nursing coordinator. Data on NH
administrative and structural characteristics were col-
lected: status (public, private), location, size (number of
beds), affiliation to a hospital, presence of a care coordi-
nator (physician), presence of a nursing coordinator pres-
ence of an expert in NH hygiene, number of professionals
(medical, paramedical and non-medical) according to
occupational category during the study period. The num-
ber of professionals vaccinated against influenza during
the 2018-2019 season, according to occupational cat-
egory, were also collected.

The following data on measures implemented to pro-
mote influenza vaccination for professionals during the
2018-2019 season within the NH were also collected:
free on-site vaccination for professionals working in the
NH, influenza vaccination promotion for professionals
(use of posters, use of videos or games, organization of
individual or collective information sessions, contents
and type of information disseminated (e.g., influenza,
flu vaccines, collective benefit of vaccination, individual
benefit of vaccination), nomination of a point of contact
for vaccination in the NH (defined as a HCW who could
provide reliable information about vaccination, including
for influenza), in-house analysis of structural barriers to
vaccination and implementation of a vaccination action
plan, existence of an in-house multidisciplinary group
on vaccination, and finally, involvement of the NH direc-
tor, the coordinating doctor or the nursing coordinator
in the influenza vaccination campaign (if present). The
questionnaire is available on line: https://www.santepubli
quefrance.fr/content/download/118881/1758582.

Data were entered in a dedicated online questionnaire
or were sent by regular mail or fax. Two reminders were
sent to all non-respondents.

Data analysis

The analysis was performed according to occupation
category, classified into HCW (physicians, nurses, nurs-
ing assistants, and other paramedical personnel) and
non-medical professionals (administrative staff, clean-
ing staff, educational and recreational staff). In order to
assess the determinants of influenza vaccination cover-
age, and because of data aggregation and overdispersion,
we performed univariate and multivariate analyses using
a negative binomial regression. Considering the data, we
dichotomized NH size into 1- 99 beds and > 100 beds.
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All determinants with a p-value<0.2 in the univariate
analysis were introduced in the multivariate model. Risk
ratios (RR) and their 95% confidence intervals were used
as measures of association. A p-value <0.05 was consid-
ered statistically significant.

Data analysis were performed using Stata 14.2® (Stata-
Corp, Texas, USA). Specific sampling weights were cal-
culated for each of the 34 strata created. All estimates
were made using the “svy” command, which takes into
account the sampling design and weights in all calcula-
tions (descriptive, confidence intervals, negative binomial
regressions). The nursing home level effect was taken into
account in analysis. Outcomes were given in percentages
with their 95% confidence intervals (95% CI).

Results

Participation

Of the 1 189 NH invited to participate, 589 filled in the
study questionnaire (response rate 49.5%) for the 2018—
2019 influenza vaccination season. Thirty-one question-
naires were not included in the analysis, either because
of insufficient quality of the reported data (n=29) or
because the NH or the region could not be identified
(n=2). The remaining 558 questionnaires (represent-
ing 524 NH in metropolitan France and 34 NH in the
included overseas territories) constituted our study sam-
ple, reflecting 20 420 HCW (645 physicians, 3 506 nurses,
13 948 nursing assistants, 2 321 other paramedical per-
sonnel) and 10 938 non-medical professionals.

Influenza vaccination coverage in HCW and non-medical
professionals

When considering all professionals (i.e., HCW and non-
medical professionals), overall influenza vaccination
coverage was 30.6% (95%CIL: [28.2-33.0], range: 1.6—
96.2). Overall coverage in HCW was 31.9% [29.7-34.1]

Table 1 Influenza vaccination coverage in healthcare workers
(HCW) and non-medical professionals in nursing homes, by
occupation category

Influenza vaccine

coverage
% Cl195%

All professionals 30.6 28.2-33.0
Healthcare workers (HCW) 31.9 29.7-34.1
Physicians 755 69.3-81.7
Nurses 429 394-464
Nursing assistants 26.7 24.5-29.0
Other paramedical personnel 34.0 30.1-38.0
Non-medical professionals® 287 251-323

@ Administrative staff, cleaning staff, educational and recreational staff
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(Table 1). Specifically, coverage was 75.5% [69.3—81.7]
for physicians, 42.9% [39.4—46.4] for nurses, 26.7% [24.5—
29.0] for nursing assistants, and 34.0% [30.1-38.0] for
other paramedical personnel. Overall coverage in non-
medical professionals was 28.7% [25.1-32.3].

Coverage in HCW was 32.1% [29.9-34.3] and 13.8%
[6.8-20.8] in NH located in metropolitan France and
overseas territories, respectively. Figures were par-
ticularly low in French Caribbean territories (Guade-
loupe: 11.8% [1.9-21.6], Martinique: 7.8% [3.4-12.2]),
and French Guiana: 17.5% [2.8-32.2]). In metropoli-
tan France, coverage was 75.8% [69.5-82.1], 43.1%
[39.6—-46.7], 26.9% [24.6—29.2] and 34.2% [30.2—38.2] for
physicians, nurses, nursing assistants and other para-
medical personnel, respectively. Among non-medical
professionals, influenza vaccination coverage was 28.8%
[25.2-32.3].

Measures organized for influenza vaccination of NH
professionals

For the 2018-2019 influenza season, 97.9% [96.2—-98.8]
of NH in France proposed free on-site vaccination to
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their professionals (Table 2). Vaccination was organized
in-house mainly by the NH care coordinator (physician)
or nursing coordinator (71.2% [66.5-75.5]). Vaccination
was promoted in almost all NH (99.2% [98.1-99.7]) and
included posters (91.0% [88.0-93.3], collective (67.5%
[63.4—71.4]) or individual (19.3% [15.8-23.2]) informa-
tion sessions, and videos or games (7.8% [5.5-11.0]).
Vaccination points of contact were nominated in 32.8%
[28.5-37.4] of NH.

Promotional messages included information on influ-
enza (83.2% [79.5-86.4], the individual benefits (avoid
getting influenza, avoid infecting your family) (72.5%
[68.0-76.6]), the collective benefit (cocooning, organi-
zation of care) (68.6% [64.2—-72.8]), and the influenza
vaccine itself (63.9% [59.1-68.4]).

Just under a third of NH (30.4% [26.1-35.0]) per-
formed an in-house analysis of structural barriers to
vaccination, and implemented a vaccination action
programme.

Table 2 Measures organized by nursing homes for influenza vaccination, 2018-2019 winter season (N: 558 nursing homes)

Organization of flu
vaccination campaign
Season 2018-2019

% [CI195%]
Free provision of the influenza vaccine for professionals (medical, paramedical and non-medical) 979 96.2-98.8
Organization of in-house influenza vaccination 943 91.9-96.0
If yes: (several choices possible)
- by the care coordinator (physician) or nursing coordinator 712 66.5-75.5
- by the occupational practitioner 114 9.0-144
- by other nursing home staff (except medical or nurse coordinator) 46.6 416-51.6
- by mobile teams of vaccinators 58 42-80
Organization of the promotion of influenza vaccination for professionals 99.2 98.1-99.7
If yes, how: (several choices possible)
- Posters 91.0 88.0-933
- Videos, games 7.8 55-11.0
- Collective information sessions 67.5 63.4-714
- Individual information sessions 19.3 15.8-23.2
- Point of contact for vaccination nominated within the nursing home ? 328 285-374
If yes, with what contents: (several choices possible)
- Information on influenza vaccines 639 59.1-684
- Information on influenza 832 79.5-864
- Information on the collective benefits of vaccination (cocooning, organization of care) 68.6 64.2-72.8
- Information on the individual benefits of vaccination (avoid getting the flu, avoid infecting your family) 725 68.0-76.6
Existence of a multidisciplinary group on vaccination 216 17.9-25.8
The director, the care coordinator (physician) or the nursing coordinator are involved and support the vaccina-  89.1 85.6-91.9
tion campaign
In-house analysis of structural barriers to vaccination and implementation of an action program 304 26.1-35.0

? Healthcare worker (HCW) who can provide reliable information on vaccination (including influenza vaccination)
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Determinants of influenza vaccination coverage in nursing
homes HCW

In the multivariate analysis, private NH (RRa: 1.3 [1.1-
1.5], p<0.001), those not affiliated to a hospital (0.8
[0.7-0.9], p=0.001, reference: not affiliated) those with
fewer than 100 beds (0.9 [0.8-0.9], p<0.001, reference:
less than 100 beds), and those located in metropolitan
France (0.4 [0.3-0.6], p<0.001, reference: metropolitan
France) were all associated with higher HCW vaccination
coverage (Table 3). Higher coverage was also observed
when a care coordinator (physician) was present (1.4
[1.1-1.7], p=0.002), when vaccination was provided free
of charge to all professionals (i.e., HCW and non-medical
professionals) (1.4 [1.1-1.8], p=0.004), when collective
(1.3 [1.1-1.5], p=0.002) and individual (1.6 [1.1-2.1],
p=0,006) information sessions were organized, when
promotion of influenza vaccination was organized for
in-house professionals with the use of video or games
(1.4 [1.2-1.6], p<0.001), when there was a point of con-
tact for vaccination (1.7 [1.3-2.2], p<0.001), when infor-
mation was given on influenza vaccines (1.2 [1.0-1.3],
p<0.03), and finally, when the director, care coordinator
(physician) or nursing coordinator was involved and sup-
ported the vaccination campaign (1.3 [1.0-1.5], p=10.02).

The following variables were significantly associated
with vaccination in the univariate analysis, but no longer
significant in the multivariate analysis: in-house individ-
ual or collective information sessions, information on flu,
analysis of structural barriers to vaccination, and imple-
mentation of a vaccination action plan.

A dose response relationship can be observed. For
instance, the average vaccination coverage of HCW and
non-medical professionals in NH which did not provide
free influenza vaccination, had no point of contact and
did not provide information on vaccines was 11.1% [5.1—
17.2] (n=9). In NH which provided free vaccination, had
a point of contact, provided information on influenza
vaccines and an action program, the average vaccination
coverage was 35.2 [27.9-42.5] (n=548). In NH which
provided free vaccination, had a point of contact, pro-
moted influenza vaccination, used videos or games, and
provided information on influenza vaccines average vac-
cination coverage was 53.6% [38.9-68.4] (n=16).

Discussion

We found low influenza vaccination coverage during the
2018-2019 season in HCW (physicians, nurses, nurs-
ing assistants and other paramedical personnel) and
non-medical professionals working in NH in France.
Uptake varied according to occupational category. Con-
sistent with results from other French and European
studies, coverage was highest in physicians (75%) [11-
13], followed by nurses, other paramedical personnel,
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non-medical professionals, and nursing assistants. These
results showed that professionals in close contact with
NH residents, and in particular nursing assistants, are
insufficiently vaccinated. The 75% coverage objective is
only achieved for physicians.

Coverage data for the 2018-2019 season in metropoli-
tan France were compared with those for the 2008-2009
season (overseas data for the latter period were not avail-
able) [11]. Over the 10-year intervening period, cover-
age in physicians increased (2008—2009: 60.4% [CI95%:
54.9-65.8] vs. 2018-2019: 75.5% [69.3—-81.7]), remained
stable in nurses (45.2% [42.8—47.5] vs. 43.1% [39.6—46.7]),
decreased in nursing assistants (33.7 [31.8-35.6] vs.
26.9 [24.6-29.2]), and tended to decrease in non-med-
ical professionals (34.2 [32.0-36.3] vs. 28.8 [25.2-32.3]).
Data were not collected for other paramedical person-
nel in 2008-2009. Accordingly, like-for-like comparison
of HCW coverage cannot be made. Taking this missing
data into consideration, coverage for all HCW combined
remained relatively stable and low (33.6% [31.9-35.4]
vs. 31.9% [29.7-34.1]. Differences in coverage according
to profession became more pronounced over time. This
is a particularly worrying finding, especially for nursing
assistants, as they provide direct, close contact care to
residents. Moreover, this finding highlights the difficulty
of reaching these populations, and underlines the impor-
tance of creating tailored prevention messages for profes-
sionals working in NH.

This trend could also be explained by the controversy
in France surrounding influenza vaccination in the con-
text of the HIN1 pandemic in 2010, whereby a huge
number of vaccine doses were purchased in contrast to
low final uptake. This contributed to a growing reticence
among the French population about vaccines in general,
leading to a plurennial decrease in coverage and pos-
sibly a decrease in uptake among certain categories of
professionals in NH [14]. Other perceived or real health
scandals in the last decades may also have contributed to
undermining the population’s confidence in vaccination.

Our study highlighted several key findings useful for
policymakers to improve influenza vaccination uptake in
HCW working in NH. We discuss these findings below.

Vaccine accessibility

Providing free on-site influenza vaccination for profes-
sionals working in NH significantly improved vaccine
coverage. In our study, almost 98% of NH already imple-
mented this measure.

In-house information sessions

The organisation of information sessions for staff in NH
was associated with higher vaccine coverage whether
these sessions were collective or individual.
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Table 3 Influenza vaccination coverage of Healthcare workers (HCW). RR and RR adjusted (RRa) for potential determinants

Influenza vaccine coverage Unadjusted univariate Adjusted multivariate

% ClI95% RR Cl95% P value RRa Cl95% P value

All healthcare 31.9 29.7-34.1
workers

Nursing home

category
Public 26.3 23.9-288 ref ref
Private 48.7 43.9-53.4 1.8 1.5-2.0 <0.001 13 1.1-1.5 0.001
Private non-  31.7 27.8-356 1.2 10-13 0.045 1.00 0.87-1.17 09
profit

Affiliated to a

hospital
Yes 25.5 22.5-28.4 0.7 0.6-0.8 <0.001 0.8 0.7-0.9 0.001
No (or’l 36.0 33.0-389 ref ref.
don't know’)

Size of nursing
home (num-
ber of beds)

<100 beds  36.2 33.7-38.7 ref ref.

>=100 24.6 21.3-28.0 0.7 0.6-0.8 <0.001 0.9 0.8-0.9 <0.001
beds

Geographical
area

Metropoli- ~ 32.1 29.9-343 ref ref
tan France

Overseas 13.8 7.2-20.3 0.4 0.3-0.6 <0.001 0.4 0.3-0.6 <0.001
territories

Presence of a
care coordina-
tor (physician)
Yes 32.9 30.4-35.4 1.3 1.1-1.6 0.003 1.4 1.1-1.7 0.002
No 26.0 21.5-30.5 ref ref
Presence of a
nursing coor-
dinator
Yes 325 30.3-34.8 14 1.1-1.8 0.003
No 221 16.3-27.9 ref
Hygiene
expert in nurs-
ing home
Yes 320 29.2-34.8 1.1 1.0-1.2 02
No 318 28.3-353 ref
Measures
implemented
in nursing
home
Provision
of influenza
vaccine free
of charge for
professionals
Yes 32.2 30.0-34.4 1.6 1.1-2.4 0.02 1.4 1.1-1.8 0.004

No 18.8 10.8-26.8 ref ref




Vaux et al. BMC Public Health (2022) 22:1049

Table 3 (continued)
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Influenza vaccine coverage

Unadjusted univariate

% Cl95%

RR

Cl95%

P value

Adjusted multivariate

RRa

Cl95%

P value

Organization
of promotion
of influenza
vaccination for
professionals
Yes 320 29.8-34.2
No 1.8 22-215
Organization
of influenza
vaccine pro-
motion
Posters
Yes 31.7 29.4-34.0
No 357 28.8-42.6
Videos or
games
Yes 48.2 39.1-57.3
No 305 28.3-32.7
Collective
information
sessions
Yes 36.3 33.0-39.3
No 238 21.2-264
Individual
information
sessions
Yes 393 33.6-44.9
No 303 28.0-326
Point of
contact for
vaccination
nominated

within the
nursing home
1)

Yes 37.4 32.8-42.0
No 293 26.9-31.6

Promotion
of influenza
vaccination :
contents
Information
about influ-
enza vaccines
Yes 34.7 31.8-37.6
No 271 23.7-304
Information
about influ-
enza
Yes 328 303-352

No 27.9 23.1-327

24
ref

ref

1.6
ref

1.6
ref

13
ref

1.3
ref

1.3
ref

ref

0.7-84

0.8-1.2

1.4-1.9

1.4-1.8

1.1-1.5

1.1-15

1.1-1.5

<0.2

0.9

<0.001

<0.001

0.002

<0.001

<0.001

<0.05

1.4
ref

1.3
ref

1.6
ref

1.7
ref

1.2
ref

1.2-1.6

1.1-1.5

1.1-2.1

1.3-2.2

1.0-1.3

<0.001

0.002

0.006

<0.001

0.03
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Table 3 (continued)
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Influenza vaccine coverage

Unadjusted univariate

Adjusted multivariate

% Cl95% RR

Cl95%

P value RRa Cl95% P value

Information

about the col-
lective benefit
of vaccination

Yes 349
No 250

Information
about the
individual
benefit of vac-
cination

Yes 343
No 254

Analysis of
organizational
barriers to
vaccination
and imple-
mentation of
an action plan

Yes 33.6
No 31.1

In-house
multidiscipli-
nary group on
vaccination

Yes 320
No 31.9

The direc-

tor, the care
coordinator
(physician) or
the nursing
coordinator
are involved
and support
the vaccina-
tion campaign

Yes 329
No 23.2

32.0-37.8 15
22.0-28.1 ref

315-370 14
224-284 ref

29.6-33.5 1.2
28.6-33.5 ref

27.7-36.3 1.1
294-344 ref

30.5-35.3 1.5
18.5-27.8 ref

1.2-1.9

<0.001

<0.001

1.0-1.4 0.01

09-12 0.5

<0.001 13
ref

1.0-1.5 0.02

" Healthcare worker (HCW) who can provide reliable information on vaccination

While providing information about influenza vaccines
was associated with higher HCW coverage, this was not
the case for providing information about influenza, or
information about the individual or collective benefits of
vaccination. This result suggests that professionals wait
for reliable information about influenza vaccines before
deciding whether to get vaccinated or not. Studies else-
where have shown that believing that the vaccine is effec-
tive and unlikely to cause side effects is correlated with
higher uptake [15, 16].

Information sessions and providing information about
influenza vaccines on vaccine uptake would very likely
lead to significant improvements, since we found that less
than 70% of NH in France organised such sessions for
staff in the 2018-2019 influenza season or gave informa-
tion about influenza vaccines.

Media to transmit information
Although over 90% of the NH included had hung up
posters to promote influenza vaccination in HCW, this
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medium had no influence on vaccination in this popula-
tion. In contrast, using videos or games was associated
with higher uptake in HCW (more than 40%). The suc-
cess of these media could certainly be linked to the fact
that they are better at attracting the attention of profes-
sionals because of their originality and because they fos-
ter interactive exchanges. It is important to highlight that
these tools were only used in 10% of NH.

Human contact

Having a point of contact in the NH who provided accu-
rate vaccination information was associated with higher
uptake in HCW (70%). Nevertheless, only 33% of all the
NH included declared having such a person.

The points discussed above highlight that any infor-
mation disseminated during a vaccination campaign
must take into account the following elements: i) pro-
vide information on influenza vaccines, ii) use attrac-
tive media, and iii) be conveyed by a vaccination point
of contact who can provide reliable information on vac-
cination. Previous studies have shown that HCW can be
reluctant to search for information published by national
public health institutes due to time constraints [17]. Fur-
thermore, innovative and original information tools that
can be accessed and used directly in NH, as well as train-
the-trainer programmes for vaccination points of contact
need to be explored. Combining these measures should
make it possible to increase vaccine coverage.

In our study, coverage was also higher in NH where a
care coordinator was present, and when the director,
care coordinator or nurse coordinator supported and was
involved in the vaccination campaign.

Higher vaccination rates were observed in private NH
(vs. public NH). This finding was already observed for the
2007-2008 season in France [11]. Private nursing homes
may encourage vaccination of their staff more than pub-
lic ones. Furthermore, coverage was higher in small (i.e.,
fewer than 100 beds) NH, which reflects previous find-
ings in France [11]. One possible reason for this is man-
agement teams in small NH are more committed to their
staft’s health: falling ill may lead to HCW absenteeism;
compensating for an absent colleague may be more dif-
ficult in smaller structures.

Studies on vaccine hesitancy concluded that while
knowledge about efficacy and safety are key elements,
societal endorsement, support from colleagues and
believing that most colleagues had been vaccinated are
also important [17, 18].

Finally, vaccine coverage against influenza was much
lower in the four overseas territories included than in
metropolitan France. Although influenza also circulates
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in South America and the Caribbean islands, it is pos-
sible that HCW in these territories may have felt less
at risk or were more reluctant to get vaccinated for this
disease. Specific studies are needed to characterise influ-
enza vaccination hesitancy and to set up tailored vaccina-
tion campaigns in overseas territories. It is possible that
uptake was underestimated for Reunion Island due to the
study period, as this territory is located in the southern
hemisphere.

Annual influenza vaccination is recommended for
HCW worldwide, but uptake remains low in the majority
of countries [19, 20]. Compulsory influenza vaccination
programmes for HCW have led to uptake levels of over
95% [21-23]. Currently no country has made influenza
vaccination compulsory for HCW at the national level.

Our study has limitations. First, we only collected
aggregated data; individual data such as demographic
characteristics, vaccine hesitancy, and knowledge about
the influenza vaccine were not collected. Despite a high
response rate (certainly in part thanks to the short, easy-
to-fill questionnaire used), NH that did not respond to
the survey may have been those where HCW vaccination
initiatives were the least developed and therefore had
potentially lower coverage rates. Second, the question-
naire was self-administered by NH directors, medical or
nursing coordinators, and data quality cannot be verified.
Finally, recall bias cannot be excluded, although we can
assume that is was limited, given the relatively short time
interval between the period of vaccination and the study.
Estimates of influenza vaccination coverage obtained
through this study were close to those observed in the
surveillance of acute respiratory clusters that occurred in
nursing homes during the 2018-2019 season (influenza
vaccination coverage of HCW: 33%) [3]. Lastly, because
of the low number of NH in overseas territories (het-
erogeneous islands) these data should interpreted with
caution.

Influenza vaccination uptake in NH residents was not
investigated in this study because it has been reported as
high for many years in France [11], and was confirmed by
surveillance data for the 2018-2019 season (87% uptake
in NH reporting acute respiratory infection clusters) [3].

Conclusions

This nationwide study assessed influenza vaccination
coverage during the 2018-2019 season in HCW work-
ing in French NH. All types of HCW combined, coverage
was low and relatively stable with respect to 2007-2008
data, with nursing assistants having the lowest coverage.
Urgent and innovative actions are required to increase
coverage in HCW. Vaccination programmes should
include free vaccination and education campaigns, and
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particularly target nursing assistants. Programmes should
ensure that information on influenza vaccines is provided
by a vaccination point of contact in NH using attractive
media. It would be interesting to conduct a similar study
after the COVID crisis ends to assess whether the pan-
demic has modified influenza vaccine coverage in HCW.

Abbreviations
HCW: Healthcare workers; NH: Nursing homes; RR: Risk ratios.

Acknowledgements

We thank all the participating nursing home staff for providing their data.

We thank the study protocol review group: Dominique Abiteboul (Haute
Autorité de Santé, Commission technique des vaccinations), Olivier Baud
(CPias Auvergne Rhone-Alpes, CHU de Clermont-Ferrand), Sibylle Bernard-
Stoecklin (Santé publique France), Elisabeth Bouvet (Haute Autorité de Santé,
Commission technique des vaccinations), Didier Che (Santé publique France),
Bruno Coignard (Santé publique France), Isabelle Poujol (Santé publique
France), Nathalie Floret (CPias Bourgogne Franche Comté), Sandra Fournier
(Assistance Publique des Hopitaux de Paris), Nathalie Maubourguet (Fédéra-
tion Francaise des médecins coordonnateurs en EHPAD, FFAMCO EHPAD),
Colette Menard (Santé publique France), Ibrahim Mounchetrounjoya (Cire
IDF), Raymond Nasso (Cpias lle-de-Guadeloupe), Jean-Baptiste Richard (Santé
publique France), Sandrine Randriamampianina (Santé publique France),
Nathalie Weil (CH de Valence), Karine Windels (Cire Hauts-de France).

Authors’ contributions

SV, LF, AGY, AG, SSA, PP, DLB conceived the study. SV and LF analysed the data.
SV wrote the draft version and revisions of the manuscript following contribu-
tions from LF, AGV, AG, SSA, PP, DLB. All authors read and approved the final
version of the manuscript.

Funding
The study was funded by Santé publique France.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study has been qualified as an anonymous study and not involving
human beings by the institutional review board of Santé publique France
before being carryied out (number: DMI_ANONYME_19_2). All methods were
performed in accordance with the relevant guidelines and regulations. The
study has been performed in accordance with the Declaration of Helsinki. The
study was conducted using only aggregated data collected directly from one
member of the management team, and not from the individual profession-
als. Professionals working in the participating nursing homes were informed
about the study. No human beings were involved and no personal data was
collected. All data were anonymous. It is not possible to identify the profes-
sionals vaccinated or not against influenza in a nursing home. The participa-
tion of nursing homes in the study was voluntary.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Santé publique France (French Institute for Public Health Surveillance),
Saint-Maurice, France. 2Nouvelle Aquitaine Healthcare-Associated Infection
Control Centre, Bordeaux University Hospital, Bordeaux, France.

Page 10 of 11

Received: 24 September 2021 Accepted: 10 May 2022
Published online: 25 May 2022

References

1. Carrat F, Valleron AJ. Influenza mortality among the elderly in France,
1980-90: how many deaths may have been avoided through vaccina-
tion? J Epidemiol Community Health. 1995;49(4):419-25.

2. Sullivan KM, Monto AS, Longini IM Jr. Estimates of the US health impact of
influenza. Am J Public Health. 1993;83(12):1712-6.

3. Equipes de surveillance de la grippe. Surveillance de la grippe en France
saison 2018-2019. BEH, 552-563 (2020) (Accessed November 24, 2020),
https.//www.santepubliquefrance fr/maladies-et-traumatismes/malad
ies-et-infections-respiratoires/grippe/documents/article/surveillan
ce-de-la-grippe-en-france-saison-2018-2019.

4. Vaux S, Poujol |, Bonmarin |, Levy-Bruhl D, Desenclos JC. Surveillance of
lower respiratory tract infections outbreaks in nursing homes in France.
Eur J Epidemiol. 2009;24(3):149-55.

5. DemicheliV, Jefferson T, Di Pietrantonj C, Ferroni E, Thorning S, Thomas
RE, et al. Vaccines for preventing influenza in the elderly. Cochrane Data-
base Syst Rev. 2018;2:CD004876.

6. Monto AS, Rotthoff J, Teich E, Herlocher ML, Truscon R, Yen HL, et al.
Detection and control of influenza outbreaks in well-vaccinated nursing
home populations. Clin Infect Dis. 2004;39(4):459-64.

7. Ahmed F, Lindley MC, Allred N, Weinbaum CM, Grohskopf L. Effect of
influenza vaccination of healthcare personnel on morbidity and mortality
among patients: systematic review and grading of evidence. Clin Infect
Dis. 2014;58(1):50-7.

8. BenetT, Regis C, Voirin N, Robert O, Lina B, Cronenberger S, et al. Influenza
vaccination of healthcare workers in acute-care hospitals: a case-control
study of its effect on hospital-acquired influenza among patients. BMC
Infect Dis. 2012;12:30.

9. Thomas RE, Jefferson T, Lasserson TJ. Influenza vaccination for healthcare
workers who care for people aged 60 or older living in long-term care
institutions. Cochrane Database Syst Rev. 2016;6:CD005187.

10. Haut Conseil de la santé Publique. Objectifs de santé publique. Evaluation
des objectifs de la loi du 9 aolit 2004. Propositions. Avril 2010. https://
www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=133.

11. Vaux S, Noel D, Fonteneau L, Guthmann JP, Levy-Bruhl D. Influenza vac-
cination coverage of healthcare workers and residents and their deter-
minants in nursing homes for elderly people in France: a cross-sectional
survey. BMC Public Health. 2010;10:159.

12. Christini AB, Shutt KA, Byers KE. Influenza vaccination rates and motiva-
tors among healthcare worker groups. Infect Control Hosp Epidemiol.
2007,28(2):171-7.

13. Guthmann JP, Fonteneau L, Ciotti C, Bouvet E, Pellissier G, Levy-Bruhl D,
et al. Vaccination coverage of health care personnel working in health
care facilities in France: results of a national survey, 2009. Vaccine.
2012;30(31):4648-54.

14. Vaux S, Van Cauteren D, Guthmann JP, Le Strat Y, Vaillant V, de Valk H, et al.
Influenza vaccination coverage against seasonal and pandemic influenza
and their determinants in France: a cross-sectional survey. BMC Public
Health. 2011;11:30.

15. Gavazzi G, Filali-Zegzouti Y, Guyon AC, De Wazieres B, Lejeune B, Golmard
JL, et al. French healthcare workers in geriatric healthcare settings
staunchly opposed to influenza vaccination: the VESTA study. Vaccine.
2011;29(8):1611-6.

16. Riphagen-Dalhuisen J, Gefenaite G, Hak E. Predictors of seasonal influenza
vaccination among healthcare workers in hospitals: a descriptive meta-
analysis. Occup Environ Med. 2012;69(4):230-5.

17. Paterson P, Meurice F, Stanberry LR, Glismann S, Rosenthal SL, Larson HJ.
Vaccine hesitancy and healthcare providers. Vaccine. 2016;34(52):6700-6.

18. Takayanagi IJ, Cardoso MR, Costa SF, Araya ME, Machado CM. Attitudes
of health care workers to influenza vaccination: why are they not vac-
cinated? Am J Infect Control. 2007;35(1):56-61.

19. Haviari S, Benet T, Saadatian-Elahi M, Andre P, Loulergue P, Vanhems P.
Vaccination of healthcare workers: A review. Hum Vaccin Immunother.
2015;11(11):2522-37.


https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/grippe/documents/article/surveillance-de-la-grippe-en-france-saison-2018-2019
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/grippe/documents/article/surveillance-de-la-grippe-en-france-saison-2018-2019
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/grippe/documents/article/surveillance-de-la-grippe-en-france-saison-2018-2019
https://www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=133
https://www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=133

Vaux et al. BMC Public Health

20.

21.

22.

23.

(2022) 22:1049

Maltezou HC, Botelho-Nevers E, Brantsaeter AB, Carlsson RM, Heininger
U, Hubschen JM, et al. Vaccination of healthcare personnel in Europe:
Update to current policies. Vaccine. 2019;37(52):7576-84.

Floyd B. Mandatory influenza vaccination program proves successful in
its first year. N C Med J. 2013;74(5):426.

Kidd F, Wones R, Momper A, Bechtle M, Lewis M. From 51% to 100%:
mandatory seasonal influenza vaccination. Am J Infect Control.
2012;40(2):188-90.

Miller BL, Ahmed F, Lindley MC, Wortley PM. Institutional requirements for
influenza vaccination of healthcare personnel: results from a nationally
representative survey of acute care hospitals—United States, 2011. Clin
Infect Dis. 2011;53(11):1051-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Influenza vaccination coverage of professionals working in nursing homes in France and related determinants, 2018–2019 season: a cross-sectional survey
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study Population
	Sample size and randomisation
	Data collection
	Data analysis

	Results
	Participation
	Influenza vaccination coverage in HCW and non-medical professionals
	Measures organized for influenza vaccination of NH professionals
	Determinants of influenza vaccination coverage in nursing homes HCW

	Discussion
	Vaccine accessibility
	In-house information sessions
	Media to transmit information
	Human contact

	Conclusions
	Acknowledgements
	References


