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ARTICLE INFO ABSTRACT

Keywords: Background: Before, during, and after the COVID-19 pandemic, doctor shortages led many countries to expand
Conditions nurses' role in their mass vaccination programs. Nonetheless, nurses often express marked vaccine hesitancy.
Working

Simultaneously, their working conditions have been deteriorating.

Objectives: To study 1) the association between nurses' perceptions of their working conditions and their
vaccination-related behaviors (vaccination recommendations to their patients), and 2) the mediating role in this
associations of their trust in health authorities, vaccine confidence, and vaccine proactive efficacy.

Health behaviors
Health-care workers
Nurses

Hesitancy, vaccination

Mediation analyses Design: A cross-sectional survey.

Trust Settings: Salaried, community (self-employed) and mixed nurses in France.
Participants: 18,888 nurses registered with the French national order of nurses (ONI, registration is mandatory)
(N = 439,323).

Methods: In February 2023, this cross-sectional study used an online questionnaire to survey the nurses
mandatorily registered with the French national order of nurses. Seven items adapted from models of psycho-
social risk factors at work assessed their satisfaction with their working conditions. The international short
version of the Pro-VC-Be (health professionals, vaccine confidence and behaviors), a validated instrument
measuring psychosocial determinants of health-care professionals' vaccine behaviors) evaluated their vaccine-
related attitudes and behaviors. Multiple group mediation analysis with structural equation modeling
measured the associations between satisfaction at work, trust in health authorities, vaccine confidence, proactive
efficacy (commitment and self-efficacy) in vaccination, and vaccination recommendations (against seasonal
influenza for those with a chronic disease and against COVID-19 among adults).

Results: Among the 18,888 participants, satisfaction at work had generally deteriorated, and only 47 %
considered vaccines safe. Among salaried nurses (61 %), satisfaction at work was statistically significantly
associated (p < 10~3) with trust in health authorities (B = 0.26 [0.24; 0.28]), vaccine confidence (total effect:
= 0.35 [0.31; 0.38]), proactive efficacy (total effect: § = 0.18 [0.16; 0.21]), and, to a smaller extent, with
seasonal influenza and Covid-19 vaccine recommendations (total effect: § = 0.13 [0.09; 0.16]). Trust in health
authorities played a statistically significant role (p < 10~%) mediating the associations of satisfaction at work
with vaccine confidence and proactive efficacy. These three dimensions in turn mediated the relation between
satisfaction at work and frequency of vaccination recommendations. These relations were similar among com-
munity nurses.

Conclusions: Satisfaction at work appears to enhance nurses' vaccination attitudes and behaviors, which are likely
to reinforce their capacity to promote their patients' vaccination. Significant improvement in their working
conditions is needed to enable them to accomplish this role serenely.
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A. Le Breton et al.
What is already known

e Nurses have been granted increasing autonomy in vaccinating the
population, often because of physician shortages; nevertheless, the
prevalence of vaccine hesitancy remains high among them.

e Studies of nurses' working conditions have focused mainly on hos-
pitals and have often indicated that these conditions are
deteriorating.

e The influence of nurses' working conditions on their vaccination-
related attitudes and behavior has been little studied.

What this paper adds

e Based on a large sample of nurses practicing either in hospitals as
employees or as (self-employed) private practitioners in the com-
munity, we found that nurses perceive that their working conditions
have deteriorated since the Covid-19 pandemic.

e Our results show that these perceptions are strongly associated with
less trust in the health authorities, less confidence in and less
commitment to vaccination, and less frequent recommendations of
seasonal flu and Covid-19 vaccines to patients.

1. Background

Nurses, because of their close relationships with patients and the
trust the latter place in them, play an essential role, along with doctors,
in the vaccination of the general population (Verger et al., 2022a). They
participated widely in the vaccination campaign against COVID-19 by
counseling, prescribing, and/or administering these vaccines to the
population. Many countries have long since enlarged the role of nurses
by delegating vaccination prescriptions to them. French authorities have
progressively followed this trend since the 2010s and accelerated it in
2023 (Décret n°2023-736, 2023).

Nurses in France can work in public or private hospitals as salaried
employees, in the community as self-employed professionals, or
combine both statuses. Hospital nurses, who represent a substantial
majority of the nursing workforce (63 %) (Babet et al., 2024), are
involved in curative patient care and, to a lesser extent, preventive care.
Conversely, self-employed nurses work in solo or group practices —
increasingly with doctors — mainly providing home care and are paid
on a fee-for-service basis. They enjoy greater autonomy than salaried
nurses but are subject to greater financial and administrative constraints
(Rydenfalt et al., 2023; Vilbrod and Douguet, 2006). They also play a
much greater role in vaccinating the general population.

Vaccine hesitancy — “refusing some vaccines, delaying them, or
being vaccinated despite doubts” (MacDonald and SAGE Working group
on Vaccine Hesitancy, 2015) — affects the populations of many coun-
tries, including health-care professionals and especially nurses (Verger
et al., 2022a). Nurses' rates of vaccine confidence and vaccination
coverage (Wilson et al., 2020a), especially against influenza and COVID-
19, are often lower than those of physicians (Kaur et al., 2023). Vaccine
hesitancy among health-care professionals is an important issue because
they are in regular contact with patients at risk and because it can
impede their ability to answer patients' questions about vaccines or
motivate them to be vaccinated, and can hinder their participation in
vaccination (Verger et al., 2022a).

Nurses' substantial vaccine hesitancy is explained by their lack of
adequate training on this topic, but also by other psychosocial and/or
contextual factors (Karlsson et al., 2019). Trust in health authorities is
an important factor in adherence to vaccines by health-care pro-
fessionals as by the general population (Verger et al., 2022a). This trust
depends on the sociopolitical context and on the existence of public
controversies, such as those that have multiplied in France in recent
years around various vaccines (e.g., those against hepatitis B, influenza
A/H1IN1, and COVID-19) (Verger et al., 2022a) and other medicinal
products (Mediator) (Mullard, 2011).
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Nurses' trust in health authorities has been undermined in France as
elsewhere by the progressive deterioration of nurses' working condi-
tions, both in hospitals (Juven et al., 2019) and in the community (Moi
etal., 2022). It has most particularly affected their workload and created
strong dissatisfaction at work (Estryn-Béhar, 2008; Galanis et al., 2023).
Earlier studies reported a negative association between nurses' dissat-
isfaction at work and their adherence to vaccination guidelines for
themselves (Mignot et al., 2020). Health-care professionals' vaccine
hesitancy not only results from their beliefs and attitudes toward
vaccination, but is also influenced by systemic issues within the health-
care system (Ward et al., 2024). When they perceive working conditions,
communication by health authorities, and support from their superiors
(for those practicing in hospitals) as poor, these professionals are also
likely to perceive preventive measures as additional constraints in an
already restrictive environment. Studies focusing on hospitals have
shown the deleterious effects on salaried nurses of the consequences of
budget restrictions on resources, nursing staff, working conditions, and
job satisfaction (Galanis et al., 2023; Sainsaulieu, 2008). Furthermore,
the perception that institutional management is dysfunctional or even
abusive can negatively impact hospital health-care workers' vaccination
decisions for themselves: they may refuse or delay an injection for their
own sake as part of a protest reaction (Gur-Arie et al., 2022; Mignot
et al., 2020). Community nurses too are exposed to sources of dissatis-
faction (Vilbrod and Douguet, 2006): the complexity of coordinating
their activities with other local health-care workers (medical, para-
medical, and social workers) (Feyfant, 2017), income uncertainties,
daily travel for home visits, and a sense of loneliness in the practice of
their profession (Vilbrod and Douguet, 2006) all weigh heavily on their
working conditions and their perception of them. These constraints were
exacerbated during the Covid-19 pandemic, as community nurses were
massively mobilized to make house calls to vaccinate patients (Rydenfalt
et al., 2023).

Because earlier studies of the links between nurses' perceptions of
their working conditions and their vaccination attitudes and behaviors
(Gur-Arie et al., 2022; Mignot et al., 2020) focused on small samples,
questioned only nurses working in hospitals, and asked them about their
own, rather than their patients', vaccinations, these studies have a
limited capacity to understand these relations. Other studies have shown
that psychosocial resources (trust in authorities, vaccine confidence,
vaccination-related proactive efficacy, that is, commitment to and self-
efficacy in vaccinating patients) may influence health-care pro-
fessionals' involvement in promoting vaccination (Verger et al., 2022b).

We surveyed a large sample of nurses in February 2023 throughout
France (including overseas territories) to study the associations between
their perceptions of their working conditions and their behavior rec-
ommending vaccines to their patients; we also examined the mediating
role played in these associations by their trust in health authorities,
vaccine confidence, and vaccination-related proactive efficacy. We
sought to test the following hypotheses, summarized in Fig. 1): 1) nurses'
satisfaction with their working conditions is positively associated with
the frequency of their vaccine recommendations to patients (Hypothesis
1) and 2) this association is mediated by trust in authorities, vaccine
confidence, and vaccination-related proactive efficacy (Hypothesis 2)
(Raude et al., 2016). This second hypothesis was subdivided into three
subhypotheses, according to a path analysis logic. Hypothesis 2A as-
sumes that nurses' perceptions of their working conditions are associated
with their trust in health authorities. It is based on the general obser-
vation in hospitals (Ministere des affaires sociales et de la santé, 2013)
— but also applicable to the primary care sector (Wilson et al., 2020b) —
that health-care professionals have lost confidence in regulatory au-
thorities. This distrust stems from the nurses' feelings that they are under
constant and ever-increasing pressure by economic constraints and re-
quirements about the quality and quantity of care they must provide,
that their efforts are inadequately recognized, and that their working
conditions are deteriorating. Hypothesis 2B assumes that their trust in
authorities is positively associated with their confidence in vaccines and
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proactive efficacy, while Hypothesis 2C assumes that the latter two
factors are in turn associated with nurses' vaccine recommendations to
patients. Hypotheses 2B and 2C are based on previous work in France
and elsewhere (Verger et al., 2022a, 2022b).

2. Methods
2.1. Study design

In February 2023, all nurses registered with the French national
order of nurses (Ordre national des infirmiers, registration is mandatory)
(n = 439,323) received an invitation and link to complete a standardized
questionnaire for this cross-sectional survey. The ethics committee of
Aix-Marseille University approved this study (n° 2023-03-08-05),
including the presumption that agreement to complete the online
questionnaire after reading the information notice constituted informed
consent.

2.2. Procedure and questionnaire

The national order of nurses transmitted to its members an email
containing this invitation, with the link to access the questionnaire and
an explanation of the study's objectives and its rules of confidentiality.
This link allowed each participant to complete only one questionnaire
only once. The questionnaire included a 5-item section, inspired by the
psychosocial models of risk at work of Karasek and Theorell (1990) and
Siegrist et al. (2004) to assess nurses' satisfaction with their working
conditions (e.g. recognition of their skills, working time, and remuner-
ation). Two supplementary items assessed changes in their satisfaction
at work since the onset of the COVID-19 pandemic and their intention to
remain in their profession for the year to come. The responses were
collected by a four-point Likert scale (“Very satisfied”/”Agree strongly”
to “Very dissatisfied”/”Disagree strongly”, with a “Don't know” option).

Nurses' attitudes toward vaccination and their behavior in recom-
mending vaccines to patients (which we will hereafter describe as fre-
quency of vaccination recommendations) were measured with the short
version of the International Health Professionals Vaccine Confidence
and Behaviors “I-Pro-VC-Be” (supplementary material, Table S1), an
instrument developed and validated in several European countries,
including France, to assess the psychosocial determinants of health-care
professionals' vaccination behaviors (Garrison et al., 2023); it is
considered well validated (Akinsola et al., 2024). This instrument is
based on the combination of three theoretical frameworks or models.
The first is the 5C model for vaccine hesitancy, validated among the
general population, from which we adopted the key dimensions of
complacency (not perceiving infectious diseases to be at high risk), (lack
of) trust (in vaccines and the system that delivers them), and collective
responsibility (willingness to protect others) (Betsch et al., 2018). We
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added to it “trust in authorities”, a paramount dimension in vaccine
hesitancy (MacDonald and SAGE Working group on Vaccine Hesitancy,
2015). The second is the Health Belief Model, strongly predictive of both
vaccine acceptance and uptake among the public and health-care pro-
fessionals, from which we selected the perceived benefit-risk ratio
dimension (Rosenstock and Strecher, 1997). The third is the Theoretical
Domain Framework, relevant for vaccine-related intervention studies of
health-care professionals and focused on evidence-based practices; from
it we selected the dimensions of commitment and self-efficacy
(McSherry et al., 2012). Finally, we used the following items from the
I-Pro-VC-Be short form to measure these dimensions: trust in health
authorities (1 item), vaccine confidence (4 items: perception of the
safety of vaccines, complacency, vaccines' benefit-to-risk ratios, and the
collective responsibility associated with them), and vaccination-related
proactive efficacy (2 items: commitment and perceived self-efficacy in
relation to vaccination). These dimensions constitute “immunization
resources” that strengthen health-care professionals' capacity to pro-
mote vaccination (Garrison et al., 2023). Confirmatory factor analyses of
the original Pro-VC-Be in 3 countries including France indicated good
validity of its long- and short-form dimensions (Verger et al., 2022b;
Garrison et al., 2022). Confirmatory factor analyses also found that the I-
Pro-VC-Be structure fitted our data well for both salaried and commu-
nity nurses in this sample (see paragraph Statistical analyses below).

To study nurses' vaccination recommendations, we focused on the
vaccines against seasonal influenza for persons younger than 65 years
with a chronic disease and against COVID-19 for adults. Three reasons
led us to group these two vaccines together as a measure of nurses'
recommendation behavior: these are the only two vaccines they were
entitled to prescribe at the time of the survey; their confidence in and/or
vaccination coverage for these vaccines are modest and significantly
lower than those of doctors (Kaur et al., 2023; Wilson et al., 2019); and
their combined administration is now recommended in future vaccina-
tion campaigns (Haute Autorité de Santé, 2024). The responses were
collected on a 4-point Likert scale from 1 (=Never) to 4 (= Always), with
options to respond “Don't know”, “Don't want to answer”, and “Not
applicable to my practice”.

Finally, we collected the following social, demographic, and pro-
fessional characteristics: gender, children at home, region of profes-
sional activity, type of employment status (salaried, self-employed in the
community, and mixed, i.e., a combination of the two, or other), dura-
tion of practice, and specialization.

2.3. Statistical analyses

Data were weighted for sex and region of practice in the descriptive
analyses. As French Census surveys do not collect gender identity, we
used a “sex” (male versus female) variable by combining female and
other genders (nonbinary or other) into one category and considered a

Satisfaction T -
/working + rust in 4“2
conditions (H24) authorities

(H1)

Vaccine
confidence

Vaccine
recommen-
dations

Proactive
efficacy

Fig. 1. Hypothesized model of associations among nurses between satisfaction at work, psychosocial resources, and vaccination recommendations to patients

(Icovac, Survey of nurses).
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binary variable “male” (yes/no) on the assumption that participants
identifying themselves as nonbinary or other gender (0.3 % of our
sample) would have outcomes more similar to those of females than
those of males (Kennedy et al., 2022).

Descriptive analyses did not reveal any anomalies in the distribution
of any variable. In the preliminary analyses of the 7 items concerning
satisfaction with working conditions, we recoded the “Don't know” re-
sponses using multiple correspondence analyses (supplementary mate-
rial, Fig. S1). Cronbach alpha and principal component analysis then
allowed us to establish their very satisfactory internal consistency (a =
0.81) (Bland and Altman, 1997; Tavakol and Dennick, 2011) and uni-
dimensionality (1 factor retained, 47 % of variance explained; supple-
mentary material, Table S2). To study the associations between
perceived working conditions and vaccination-related behaviors
(outcome variable) and to test the mediating role of trust in authorities,
vaccine confidence, and vaccination-related proactive efficacy, a medi-
ation analysis was conducted by applying a system of structural equa-
tions. Because the roles and conditions of practice differed between
salaried and community nurses, these analyses were performed by
multiple group analyses to compare the associations observed in each
group. The nurses with a “mixed” hospital-community (combining
employment and self-employment) practice were regrouped with the
community nurses, according to the usual procedure of the French
Health Ministry statistical office (Barlet and Marbot, 2016).

Invariance analyses then allowed us to verify that the latent di-
mensions of satisfaction at work, vaccine confidence, vaccination-
related proactive efficacy, and frequency of vaccination recommenda-
tions were correctly measured by the items that constituted them and
were comparable between the salaried and the community (self-
employed) nurses (supplementary material, confirmatory multiple
group factor analysis). Next, a structural equation model enabled us to
separate out:

- The “effect” of satisfaction at work on trust in authorities;

- The total effects (i.e., before the introduction of the mediating var-
iables) of satisfaction at work on vaccine confidence, vaccination-
related proactive efficacy, and vaccination recommendations;

- The indirect effects (those explained by the mediating variables) in
the preceding relations;

- And the direct effects, i.e., the remaining effects not explained by the
mediating variables.

The “Not applicable to my practice”, “Don't know”, and “Don't want
to answer” responses to the items for vaccination recommendations
were considered as missing and treated with the full information
maximum likelihood procedure by using all available data. A sensitivity
analysis excluding the nurses who gave these responses was performed
to test the robustness of our results (supplementary material, Table S3).

Because the mediation analyses were performed on the unweighted
data, we adjusted them for potential confounders: gender (male: yes/
no), duration of practice, and region of practice (supplementary mate-
rial, confirmatory multiple group factor analysis); a sensitivity analysis
was performed without adjustment. To test the significance of the effects
accurately, bias-corrected bootstrapping (1000 iterations) provided
their 95 % confidence intervals (MacKinnon et al., 2004). The model fit
was assessed with the following criteria: root mean square error of
approximation (RMSEA), comparative fit index (CFI), Tucker-Lewis
index (TLI), and standardized root mean square residual (SRMR).
Models with CFI > 0.90, TLI > 0.90, RMSEA <0.06, and SRMR <0.08
were considered to fit reasonably or well (Hu and Bentler, 1999). Effect
sizes (unstandardized regression coefficients) were considered to be
very small for coefficients <0.1, fairly small for 0.1-0.2, moderate for
>0.2- < 0.5, large for 0.5-0.7 and very large for >0.7. All analyses were
based on two-sided p-values, with p < 0.05 indicating statistical signif-
icance. They were conducted with SAS, version 9.4 and Mplus, version
7.2 for invariance analyses and structural equation models.
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3. Results
3.1. Characteristics of the sample

Of the 439,323 nurses registered with the national order of nurses
who were asked to participate in February 2023, 19,332 (4.4 %) agreed
to do so and completed the questionnaire (during the one week it was
available online). Nurses who were retired, volunteers, or not currently
working were excluded (n = 444/19,332 (2 %)). The analyses thus
concerned 18,888 nurses; 86 % were women and 61 % salaried em-
ployees (Table 1).

3.2. Satisfaction with their working conditions

Most participants reported dissatisfaction with their working con-
ditions (Table 2), specifically their remuneration (80 %), the recognition
of their skills (68 %), the (inadequate) time spent with patients (53 %),
and their personal/work life balance (52 %). Although 56 % of partic-
ipants reported they were satisfied with their working hours, 77 % re-
ported their working conditions had deteriorated since the COVID-19
pandemic began, and 27 % envisioned changing professions in the year
to come (Table 2). Dissatisfaction was more frequently reported among
the self-employed nurses than in those working in hospitals (e.g., 52 %
versus 37 % were dissatisfied with their working time), except the latter
were more dissatisfied with the time they could spend with patients (56
% versus 48 % for the community nurses).

3.3. Vaccination-related attitudes and behaviors

The vaccine confidence of nurses varied by criterion (Table 3): 80 %
adhered to the principle of collective responsibility (vaccination to
promote collective immunity) and 77 % considered that vaccines' ben-
efits exceeded their risks. Nonetheless, only 47 % considered that

Table 1
Characteristics of the study population (Icovac, Survey of nurses, February 2023,
n = 18,888).

N % % weighted”

Gender
Men 2,904 15.4 13.4
Women 15,920 84.3 86.2
Nonbinary 38 0.2 0.2
Other 26 0.1 0.1
Your household includes children younger than 18 years

Yes 9,162 48.5 48.5

No 9,594 50.8 50.8

Doesn't say 132 0.7 0.7
What type of practice do you work in?
Salaried (Public sector) 6,290 33.3 34.3
Salaried (Private-sector) 4,952 26.2 26.8
Community (Self-employed) 7,153 37.9 36.3
Mixed” 493 2.6 2.6
How many years ago did you receive your national nursing

diploma?
Less than 5 years ago 1,959 10.4 10.5
From 5 to 10 years ago 2,604 13.8 13.9
From 10 to 15 years ago 3,212 17.0 17.0
More than 15 years ago 11,113 58.8 58.6
Do you have a specialty in addition to or beyond nursing?

Yes® 2,705 14.3 14.6

No 16,183 85.7 85.4

# The data were weighted for sex and region of practice to be representative of
French nurses younger than 62 years. Due to rounding, the sum of percentages
may not be equal to 100.

b Mixed type of practice: professionals who practice during the same period as
employees and as self-employed nurses.

¢ Nurse anesthetist with a national diploma, surgical nurse with a national
diploma, pediatric nurse with a national diploma, nurse-manager, advanced
practice nurse.
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Table 2
Satisfaction with working conditions according to type of employment status

Table 2 (continued)

WORKING All Salaried Self- Chi?p
(Icovac, Survey of nurses, February 2023, n = 18,888). CONDITIONS (= employed/ value
WORKING All Salaried  Self- Chi?p 11,242)  Mixed (n =
CONDITIONS n= employed/ value 7,646)
11,242) Mixed (n = N = 18,888 % weighted”
7,646)
- " Disagree 8,863 47.1 48.9 44.3
N = 18,888 % weighted somewhat-

Are you satisfied Disagree strongly
w1th.: # The data have been weighted for sex and region of practice to be represen-

Your life/work <0.0001 . .
balance? tative of French nurses younger than 62 years. Due to rounding, the sum of
Very satisfied- 8,842  46.9 48.2 45.0 percentages may not be equal to 100.

Somewhat

SatiSﬁid vaccines present no serious risks, and only 46 % reported trusting the
Don't know 249 1.3 1.2 1.6 s . . o

I 0797 517 07 s34 Ministry of bealth to ensure vaccine safety. Fll’lall}.’, 57 % reported they
dissatisfied-Very were committed to motivating patients to be vaccinated, but only 36 %
dissatisfied felt sufficiently at ease to discuss this topic with vaccine-hesitant pa-

The recognition of <0.0001 tients (self-efficacy). In relation to vaccination-related behaviors, 14 %
your skills in reported that recommendation of influenza vaccine to their patients
your work place/ . s 1. . .
area? younger than 65 years with chronic diseases was not applicable to their
Very satisfied- 5677 30.4 335 25.6 practice. Among the remaining 86 %, only 41 % (i.e., 35 % of the
Somewhat sample) reported recommending it systematically to these patients. Ten
satisfied percent reported that the recommendation for the vaccine against
Don't know 252 12 L L5 COVID-19 for adults was not applicable to their practice, and among the
Somewhat 12,979  68.3 65.4 72.9 L. . ?
dissatisfied-Very remaining 90 %, only 26 % (i.e., 22 % of the sample) reported recom-
dissatisfied mending it to them systematically. Smaller proportions of community

Your working <0.0001 nurses reported confidence in vaccine safety (44 %, p < 10’3) and trust
time? in authorities (45 %, p = 0.003) than among salaried nurses (49 % and
Very satisfied- 10,511  56.2 62.0 47.0 o . .

Somewhat 46 % respectively Table 3). However, community nurses were more
satisfied frequently involved in vaccinating their patients than salaried nurses
Don't know 169 0.9 0.7 1.3 (61 % versus 54 %, p < 1073), and they more often reported recom-
Sf’me‘_"’}}at 8,208  42.9 37.3 51.8 mending influenza (often or always: 83 % vs 62 %, p < 10~3) or COVID-
jﬁ::ﬁ:gzg'vew 19 vaccines (often or always: 63 % versus 54 %, p < 107>) than their

The time you spend <0.0001 salaried counterparts. For these two vaccines, responses “not applicable
with patients? to my practice” were rare for community nurses (1 %) and ranged from
Very satisfied- 8,454 450 41.4 50.7 16 % to 22 % for salaried nurses.

Somewhat

satisfied

Don't know 415 2.3 3.1 1.0 Lo

Somewhat 10,019 527 55.5 48.4 5.4. Mediation analyses

dissatisfied-Very

dissatisfied The adjustment criteria of the multiple group models of the media-
Your <0.0001 tion analyses (Fig. 2) were satisfactory: root mean square error of

ion? L D

1::;?:;;1?' 3643 195 - l68 approximation = 0.043 (95 % CI 0.042-0.044); comparative fit index =

Somewhat ’ ’ ’ ' 0.94; Tucker-Lewis index = 0.92; and standardized root mean square

satisfied residual = 0.03. All the indicators of association presented with their 95

Don't know 124 07 0.6 0.9 % confidence intervals in square brackets hereinafter were statistically

Somewhat 15,121 79.9 78.3 82.3 significant at p < 10~3, unless otherwise specified.

dissatisfied-Very . . . . . e

dissatisfied Among the salaried nurses, satisfaction with working conditions was

Your working <0.0001 moderately associated with trust in the authorities (p = 0.26 [0.24;
conditions have 0.28]), vaccine confidence (total effect: § = 0.35 [0.31; 0.38]),
deteriorated vaccination-related proactive efficacy (total effect: f = 0.18 [0.16;
i‘;‘;‘;ﬂ:gﬁvm' 0.21]), and, to a smaller extent, with vaccination recommendations
Agree strongly- 14,675 77.4 76.6 78.6 (total effect: p = 0.13 [0.09; 0.16]). Their trust in the authorities was
Agree somewhat associated strongly to very strongly with vaccine confidence (p = 1.13
Don't know 807 4.4 5.0 3.5 [1.09; 1.17]), vaccination-related proactive efficacy (B = 0.57 [0.54;
Dlsagr‘:* . 3406 182 18.4 18.0 0.61]), and frequency of vaccination recommendations (total effect: f =
e s 0.68 [0.64; 0.72]).

isagree strongly o X . X .

You are <0.0001 The association between satisfaction at work and vaccine confidence
considering was largely mediated by trust in authorities (indirect mediated effect: p
quitting your = 0.30 [0.27; 0.32]; direct effect, not explained by this variable: p = 0.05
occupatio n/ [0.02; 0.08]); the same was true for the association between working
nursing in the 12 . . . . . ..
months to come conditions and vaccination-related proactive efficacy (indirect effect: p
Agree strongly- 5,180 27.2 26.7 28.1 = 0.15 [0.14; 0.16]; direct effect: p = 0.04 [0.01; 0.06], p = 0.008).
Agree somewhat Moreover, vaccine confidence and vaccination-related proactive effi-
Don't know 4,845 257 24.4 27.7

cacy played a large role in mediating the relation between trust in au-
thorities and vaccination recommendations (Fig. 2). Overall, trust in
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Table 3

Vaccine confidence, proactive efficacy, and vaccination-related behaviors ac-
cording to type of employment status (Icovac, Survey of nurses, February 2023,
n = 18,888).

All Salaried Self- Chi? p-
n= employed/  value
11,242) Mixed

(n=7,646)

N = 18,888 % weighted”

VACCINE
CONFIDENCE"
Vaccines are safe.
Disagree strongly- 3,934  20.7 20.6 20.9
Disagree somewhat
Uncertain-dont 6,054 32.1 30.5 34.7
agree or disagree
Agree somewhat- 8,900 47.2 48.9 44.4
Agree strongly
Some vaccines
recommended by the
authorities are not
useful, because the
diseases they prevent
are not serious.
Disagree strongly-
Disagree somewhat
Uncertain-don't 3,881 20.6 19.4 22.4
agree or disagree
Agree somewhat- 2,024 10.5 10.3 10.7
Agree strongly
The benefit of 0.09
vaccines outweigh
their potential risks.
Disagree strongly- 1,135 6.0 6.3 5.5
Disagree somewhat
Uncertain-don't 3,240 17.1 16.9 17.5
agree or disagree
Agree somewhat-
Agree strongly
I recommend the 0.01
vaccines on the
vaccination schedule
to my patients
because it's essential
to contribute to
protection of the
population
(community
immunity).
Disagree strongly- 813 4.3 4.5 3.9
Disagree somewhat
Uncertain-don't 3,006 15.8 16.1 15.2
agree or disagree
Agree somewhat-
Agree strongly
TRUST IN THE
AUTHORITIES
I trust the ministry of 0.003
health to ensure that
vaccines are safe.
Disagree strongly- 4,623 240 24.3 23.5
Disagree somewhat
Uncertain-don't 5,714 30.3 29.4 31.8
agree or disagree
Agree somewhat- 8,551 45.7 46.3 44.8
Agree strongly
PROACTIVE
EFFICACY
I am committed to
ensuring that my
patients are
vaccinated.
Disagree strongly- 2,169 11.4 12.5 9.6
Disagree somewhat
Uncertain-don't 6,009 31.8 33.6 29.1
agree or disagree

<0.0001

<0.0001

12,983  69.0 70.3 66.9

14,513 769 76.9 77.0

15,069  80.0 79.3 80.9

<0.0001
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Table 3 (continued)

All Salaried Self- Chi? p-
(n= employed/ value
11,242) Mixed

(n=7,646)

N = 18,888 % weighted”

Agree somewhat-
Agree strongly
I feel sufficiently 0.53
trained on how to
bring up the question
of vaccines with
hesitant patients.

10,710  56.8 53.9 61.3

Disagree strongly- 7,016  37.2 37.5 36.7
Disagree somewhat
Uncertain-don't 5,056 26.9 26.8 26.9
agree or disagree
Agree somewhat- 6,816  36.0 35.7 36.4
Agree strongly
VACCINATION-
RELATED
BEHAVIORS
Frequency of
vaccination
recommendations:
Vaccine against <0.0001
seasonal influenza in
adults younger than 65
years with a chronic
disease
Never 1,364 8.6 12.2 4.1
Sometimes 3,192 19.9 25.8 12.7
Often 4,946  30.6 29.0 32.5
Always 6,687  41.0 331 50.7
Not applicable to my 2,527  14.0 22.0 1.3
practice
I don't know 53 0.3 0.3 0.2
I don't want to 119 0.6 0.6 0.6
answer®
Vaccine against <0.0001
COVID-19 for adults
Never 2,564 15.7 19.2 11.1
Sometimes 4,410 26.6 26.9 26.3
Often 5,239 319 28.1 37.0
Always 4,283 258 25.9 25.7
Not applicable to my 1,832 101 15.8 1.2
practice
I don't know 136 0.7 0.8 0.6
I don't want to 424 2.3 2.1 2.5
answer”

# The data were weighted for sex and region of practice to be representative of
French nurses younger than 62 years. Due to rounding, the sum of percentages
may not be equal to 100.

> 1.Pro-VC-Be: International Health Professionals Vaccine Confidence and
Behaviors, instrument developed and validated in several countries in Europe,
including France, to evaluate the psychosocial determinants of health-care
professionals' vaccination behaviors (Garrison et al., 2023).

¢ The responses in italics were excluded from the calculation of the percent-
ages of the frequency of vaccination recommendations.

authorities, vaccine confidence, and vaccination-related proactive effi-
cacy mediated the relation between satisfaction at work and vaccination
recommendations (total indirect effect: § = 0.21 [0.18;0.23], direct ef-
fect: —0.08 [—0.11;-0.05]). Finally, the association of the frequency of
vaccination recommendations with vaccination-related proactive effi-
cacy was stronger (f = 0.59 [0.53; 0.65]) than that with vaccine con-
fidence (f = 0.15 [0.11; 0.20]).

Relations for the community nurses were similar, but with a lower
amplitude for the relation of satisfaction at work with frequency of
vaccination recommendations to patients (total effect: p = 0.06
[0.02;0.09], total indirect effect: § = 0.13 [0.10;0.16]), as well as with
vaccine confidence (total effect: p = 0.22 [0.18;0.26], indirect effect: p
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Fig. 2. Associations between satisfaction at work, psychosocial resources, and vaccination recommendations: results from a multiple group multiple mediation
model® (Icovac, Survey of nurses, n = 18,888).

Root mean square error of approximation = 0.043 (95 % CI 0.042-0.044); comparative fit index = 0.94; Tucker-Lewis index = 0.92; standardized root mean square
residual = 0.03

Notes: Single-headed arrows illustrate the linear-regression coefficient; double-headed arrows illustrate Pearson's correlation coefficient.

The nurses with a “mixed” hospital-community (combining employment and self-employment) practice were regrouped with the community nurses, according to the
usual procedure of the French Health Ministry statistics office.

All factor loadings were statistically significant at p < 0.0001.

Abbreviations

SWC: Satisfaction with working conditions, latent variable measured by 7 observed items: cond1 Are you satisfied with: Your life/work balance?; cond2 Are you
satisfied with: The recognition of your skills in your work place/area?; cond3 Are you satisfied with: Your working time?; cond4 Are you satisfied with: The time you
spend with patients?; cond5 Are you satisfied with: Your remuneration?; cond6 Your working conditions have deteriorated since the COVID-19 pandemic (reversed);
cond?7 You are considering quitting your occupation/nursing in the 12 months to come (reversed);

VC: Vaccine confidence, latent variable measured by 4 observed items: safety: Vaccines are safe; compl Complacency: Some vaccines recommended by the au-
thorities are not useful, because the diseases they prevent are not serious; b.r.b Benefits-Risks Balance: The benefit of vaccines outweigh their potential risks; coll. r
Collective responsibility: I recommend the vaccines on the vaccination schedule to my patients because it's essential to contribute to protection of the population
(community immunity);

PE: Proactive efficacy, latent variable measured by 2 observed items: commit Commitment to vaccination: I am committed to ensuring that my patients are
vaccinated; s. effic. Self-efficacy: I feel sufficiently trained on how to bring up the question of vaccines with hesitant patients.

VR: Vaccination recommendations, Frequency of vaccination recommendations, latent variable measured by 2 observed items: flu Vaccine against seasonal

influenza in adults younger than 65 years with a chronic disease; covid Vaccine against COVID-19 for adults.
TA: Trust in authorities: observed item: I trust the ministry of health to ensure that vaccines are safe.
Total “effects™: effects of satisfaction at work on vaccine confidence, proactive efficacy, and vaccination recommendations before the introduction of mediating

variables.

Indirect effects: Effects explained by the mediating variables in the preceding relations.

Direct effects: Effects not explained by the introduction of the corresponding mediators.

2The model was adjusted for gender (male: yes/no), time since nursing diploma, and region of practice.

Effect sizes of the regression coefficients: very small <0.1; fairly small 0.1-0.2; moderate >0.2- < 0.5; strong 0.5-07; very strong >0.7.

= 0.24 [0.21;0.27]) and vaccination-related proactive efficacy (total
effect: p = 0.09 [0.06;0.12], indirect effect: § = 0.12 [0.11;0.14]). The
amplitude of the relations between trust in authorities, vaccine confi-
dence, vaccination-related proactive efficacy, and vaccination recom-
mendations were similar to those among salaried nurses (Fig. 2). The
results before and after adjustment for confounding factors did not differ
(supplementary material, Fig. S2); those of the multiple group mediation
model with missing vaccine recommendation data excluded from the
analyses (listwise deletion, n = 15,312) were very similar to those
presented here with missing data handled by the model (supplementary
material, Table S3).

4. Discussion

The results of this cross-sectional study of a large national sample
indicate for the first time an association between nurses' satisfaction
with their working conditions and the frequency of their recommenda-
tions of the vaccines against seasonal influenza and COVID-19 to pa-
tients (hypothesis 1 confirmed). Consistent with hypothesis 2, it was
almost entirely mediated by their trust in authorities, vaccine confi-
dence, and vaccination-related proactive efficacy via the following
pathway: satisfaction at work was associated with trust in authorities
(hypothesis 2A confirmed), which was in turn associated with vaccine
confidence and vaccination-related proactive efficacy (hypothesis 2B
confirmed), which in turn again were associated with the frequency of
their vaccination recommendations (hypothesis 2C confirmed - Fig. 2).
The model tested (Fig. 1) fitted the data well for both salaried and
community nurses, although the regression coefficients were slightly
lower for the latter.

A large majority of participants considered vaccination useful and
adhered to the principle of collective responsibility for it. Nonetheless,
nurses' substantial mistrust of the safety of vaccines, as observed in our
study (Table 3), is consistent both with the results of reports published
before the COVID-19 pandemic in France and elsewhere (Verger et al.,
2022a) showing their frequent, notable vaccine hesitancy and with their
low or moderate vaccination coverage against seasonal influenza (Kaur
et al., 2023). Numerous studies report similar results for marked vaccine
hesitancy among nurses in the context of COVID-19 (Biswas et al.,

2021). Given the recent extension of nurses' role in mass population
vaccination in France (2023), these findings raise questions about their
capacity to commit adequately to this role and to motivate hesitant
patients.

Several studies have shown that health-care professionals' confi-
dence in vaccines and their trust in authorities both fluctuate with public
controversies, which in turn depend on the sociopolitical context
(Verger et al., 2022a). Like all health-care professionals, nurses in
France have been exposed to multiple public controversies about vac-
cines over the past 30 years, most recently during the vaccination
campaign against COVID-19, notable for the protests against the
requirement that health-care professionals be vaccinated against it
(Ward et al., 2024). These controversies have raised questions about the
associations between health authorities and the pharmaceutical in-
dustry, the trustworthiness of the knowledge of vaccine side effects, as
well as the legitimacy of mandatory measures, in France and elsewhere
(Verger et al., 2021, 2022a). They have contributed to weakening
health-care professionals' trust in public health authorities (Wilson et al.,
2020a).

The effect size of the relationship found in this study between nurses'
work satisfaction and their vaccine recommendation behavior (hy-
pothesis 1) is fairly small. But it is of the same order of magnitude as
those obtained in studies of much smaller size than ours that studied the
links between job satisfaction among nurses and other health-care pro-
fessionals and global job performance indicators (global multidimen-
sional scales of nursing care quality, or job performance (Koy et al.,
2020; Wang et al., 2022). From this perspective, it suggests that the very
specific association highlighted in our study related to vaccine recom-
mendations is far from negligible. The size of the effect observed may be
linked to the complexity of the factors associated with working condi-
tions and their significant variability in different settings and different
individuals.

Our results suggest that the perception of working conditions may
moderately affect (i.e., have moderate size effects on) nurses' trust in
health authorities (hypothesis 2A) and in vaccine confidence (Fig. 2),
strengthening the results of previous studies (Gur-Arie et al., 2022;
Mignot et al., 2020). The association between trust in authorities and
vaccine confidence was stronger among salaried (B = 0.35) than
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community nurses (p = 0.22), possibly because the role and routine
practices of community nurses involve patient vaccination more often
than those of salaried nurses, as our results suggest (Table 3): socio-
logical studies suggest that a routine practice may be more automated
and less sensitive to variations in working conditions or even to per-
ceptions relating to the practice than a less routine practice (Strauss
et al., 1985; Reynaud, 1989).

Nurses' strong dissatisfaction with their working conditions in our
study (Table 2) is consistent with findings elsewhere in Europe (Galanis
et al., 2023). While its extent was similar for salaried and self-employed
nurses, the reasons for it differed. For the first group, mostly hospital
nurses, the social conflicts in hospitals between health-care pro-
fessionals and both the hospital administration and health authorities
(Juven et al., 2019) have gone on for years in France, due to health-care
professionals' perception of a discrepancy between the increased de-
mand for care and the inadequate resources provided to meet it (Juven
et al., 2019; Ministere des affaires sociales et de la santé, 2013).
Extended working hours, unattractive remuneration, lack of trained
staff, and some decisions over several decades by the health authorities
during various public health crises have strongly damaged health-care
workers' trust in the authorities (Sainsaulieu, 2012; Wilson et al.,
2020a). This is particularly true for nurses, whose workload and work
pace have intensified greatly as a consequence of budgetary limitation
and rising patient-staff ratios in hospitals (Galanis et al., 2023; Loquet
and Ricroch, 2014). Some of them perceive that their care tasks are
considered unimportant, and they express a loss of meaning in their
work (Estryn-Béhar et al., 2007): stress and burnout are particularly
frequent in this occupation (Moss et al., 2016).

The strong dissatisfaction at work of community nurses is a new
result, as prior work has principally concerned hospital nurses. These
self-employed nurses frequently experience isolation in their practice;
they face numerous home visits required daily, the difficulty of recon-
ciling the constraints of both care and time, administrative re-
quirements, and uncertain monthly income (Vilbrod and Douguet,
2006). The shortages of general practitioners in France and in Europe
(de Vries et al., 2023) and the shortening of hospital stays associated
with the transfer of care to first-line health-care professionals have also
added to their workload.

The dissatisfaction at work of the participants in our study was also
accentuated during and after the COVID-19 pandemic, as elsewhere in
Europe (Galanis et al., 2023). During this health crisis, both groups of
nurses were mobilized, including to vaccinate patients and the general
population against COVID-19 (Rydenfalt et al., 2023), despite their
limited prior knowledge of these topics (Moi et al., 2022). Their difficult
experiences with patients and the lack of staff and essential equipment
(masks, gowns, beds, etc.) at the start of the pandemic may have rein-
forced some nurses' feelings that the health authorities were not
respecting the “social contract” between them and health-care pro-
fessionals (Wilson et al., 2020b). This may explain, in part, the high rates
of intention to leave the nursing profession in our study, replicated
internationally (de Vries et al., 2023).

This dissatisfaction at work may, as our results suggest, weaken,
albeit only moderately, nurses' psychosocial resources for vaccination
(trust in authorities, vaccine confidence, and vaccination-related pro-
active efficacy). Disquietingly, it could, with other factors, jeopardize
their ability to promote vaccination among their patients. A large body
of evidence describes the central role that trust in health authorities
plays in health-care professionals' (physicians, nurses, etc.) vaccine
confidence and in their vaccination behaviors (Verger et al., 2022b). Our
article further suggests that nurses' confidence in their own ability to
defend and promote vaccines (proactive efficacy) might have a more
decisive influence on the frequency of their vaccination recommenda-
tions than their vaccine confidence does. For example, among salaried
nurses, we found that the relation between proactive efficacy and pa-
tient recommendation behavior had a much greater effect (i.e., a much
higher effect size) than that between vaccine confidence and this
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behavior (Fig. 2). One third of participating nurses felt inadequately
trained to broach the topic of vaccines with their patients with vaccine
hesitancy. Up until now, their initial training in France on vaccination
has been fragmentary. It is essential to reinforce their vaccination-
related proactive efficacy (and their vaccine confidence) by training
them better to enable them to acquire solid knowledge and communi-
cation skills about vaccination.

Finally, the negative direct effects observed when the mediating
variables were taken into account — between satisfaction at work and
vaccination recommendations or vaccination-related proactive efficacy
(only among the self-employed nurses) — were unexpected. We ensured
that the negative direct effects were not an effect of model over-fitting,
by introducing the mediator variables one by one: the significant
negative direct effects were present, regardless of the mediators taken
into account. These associations might reflect an inverse causality: the
nurses less engaged in vaccination or even avoiding this subject
(Heyerdahl et al., 2023), might be more satisfied at work, perhaps by
avoiding conflictual discussions about vaccines, especially those against
COVID-19, which were still inducing doubts in 2023 even in persons
already vaccinated (Ward et al., 2024).

4.1. Limitations

Our study has some limitations. Although salaried hospital nurses
were underrepresented in the national order of nurses sampling base,
they were well represented in our sample. As in most studies with
volunteer participants, and especially those conducted online, nonre-
sponse is likely to be nonrandom, which could lead to selection bias.
Moreover, the self-reported responses might have engendered reporting
biases, in particular by overestimation of dissatisfaction at work and/or
underestimation of vaccine confidence. Caution is thus required in
generalizing the results to the overall population of nurses. However, the
consistency of our descriptive results with those of other studies in
France and elsewhere suggest that any biases might be limited. It is
moreover improbable that these biases affected the results of the
mediation analyses. Given the large size of our sample, for which even
small effect sizes proved significant, the magnitude of the regression
coefficients merits more attention than the p-values. The sizes of the
associations between satisfaction with working conditions, trust in au-
thorities, vaccine confidence, vaccine-related proactive efficacy, and
frequency of vaccination recommendations indicate fairly small to
strong or very strong effects; however, even small to moderate effects
may involve significant public health consequences when applied to a
population. As discussed above, the magnitude of these effect sizes is
similar to those observed in other studies investigating associations
between job satisfaction and job performance (Koy et al., 2020; Wang
et al.,, 2022). Finally, our results suggest highly plausible causal in-
terpretations, but the data do not allow us to demonstrate any of them
conclusively.

Research is necessary to ascertain if the associations observed in this
study exist in other countries and with other vaccines. It is also necessary
to better understand the causes of nurses' mistrust of health authorities
and the associations between this mistrust and their perception of the
legitimacy of guidelines in the field of vaccination and other domains
(for example, nosocomial infection control in hospitals) (Tarantini et al.,
2019). By analogy with the work of anthropologists of conspiracy the-
ories (Harambam and Aupers, 2015), what must be determined is the
extent to which nurses' vaccine hesitancy is part of a political repertoire
by which they express their social discontent.

5. Conclusions

To conclude, given the current tension over the funding of the health-
care system and the issues related to medical demography, health-care
policies increasingly tend to empower nurses to vaccinate patients to
free doctors of this task (Décret n°2023-736, 2023). Nonetheless, in view
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of this study's results, the extension of vaccine-related responsibilities to
nurses raises questions about their preparation for and adherence to this
expanded responsibility. In terms of preparation, our results underline
the need to improve nurses' academic, clinical, and practical knowledge
about vaccines to cope with the variety of patients and their possible
reluctance. Training modules for nurses in France are currently being
redesigned to bring their scientific knowledge up to standard, particu-
larly in the field of vaccination. Our results about adherence suggest that
their trust in the health authorities and, consequently, their vaccine
confidence and vaccination-related proactive efficacy may be sensitive
to the effects on their working conditions of some health policy choices
made to control health-care costs in recent decades. A sustainable
improvement in nurses' trust of health authorities requires a holistic and
systematic approach that fully considers the issues of nurses' working
conditions, the reinforcement of their autonomy, levels of remuneration,
and their participation in the decision-making processes that affect their
workload and their professional prospects.

Funding sources

This study was implemented as part of the ICOVAC project (Impacts
du COVID-19 sur la vaccination en France), which has been funded and
labeled as a National Research Priority by the National Orientation
Committee for Therapeutic Trials and other research on COVID-19
(CAPNET, grant number: ANRS0344). The investigators would like to
acknowledge ANRS|Emerging Infectious Diseases for their scientific
support, the French Ministry of Health and Prevention, and the French
Ministry of Higher Education, Research, and Innovation for their fund-
ing and support.

Credit authorship contribution statement

Anais Le Breton: Writing — original draft, Methodology, Investiga-
tion, Formal analysis. Hugo Touzet: Writing — review & editing, Formal
analysis. Lisa Fressard: Writing — review & editing, Methodology,
Investigation, Formal analysis. Patrick Chamboredon: Writing — re-
view & editing, Conceptualization. Patrick Peretti-Watel: Writing —
review & editing, Formal analysis. Jeremy Ward: Writing — review &
editing, Formal analysis. Pierre Verger: Writing — original draft, Vali-
dation, Supervision, Methodology, Investigation, Formal analysis,
Conceptualization.

Declaration of competing interest
The authors declare that they have no known competing financial

interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgments
We are grateful to the members of the Conseil National de 1'Ordre des
Infirmiers (Council of the national order of nurses) for their technical

support and for the implementation of this online survey. We thank Jo
Ann Cahn, who translated this article into English.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ijnurstu.2024.104935.

Data availability

Information on the national order of nurses database is available at
the following link: https://osf.io/bnedj/

International Journal of Nursing Studies 161 (2025) 104935
References

Akinsola, K.O., Bakare, A.A., Gobbo, E., King, C., Hanson, C., Falade, A., Herzig van
Wees, S., 2024. A systematic review of measures of healthcare workers’ vaccine
confidence. Hum. Vaccin. Immunother. 20 (1), 2322796. https://doi.org/10.1080/
21645515.2024.2322796.

Babet, C., Donnenfeld, M., Kamionka, J. (2024). Démographie des infirmieres et des
aides-soignantes. Méthodologie de construction de séries longues (DREES Méthodes
No.15). Direction de la recherche, des études, de 1'évaluation et des statistiques
(DREES). Available at : https://drees.solidarites-sante.gouv.fr/sites/default/files/
2024-06/DM15.pdf (Accessed: 2 August 2024).

Barlet, M., Marbot, C. (2016). Portrait des professionnels de santé - Edition 2016.
Panoramas de la DREES santé. Direction de la recherche, des études, de l'évaluation
et des statistiques (DREES). Available at: https://drees.solidarites-sante.gouv.fr/s
ites/default/files/2020-10/pano_gfs-2016_mel 301117.pdf (Accessed: 8 August
2024).

Betsch, C., Schmid, P., Heinemeier, D., Korn, L., Holtmann, C., Bohm, R., 2018. Beyond
confidence: development of a measure assessing the 5C psychological antecedents of
vaccination. PLoS One 13 (12), e0208601. https://doi.org/10.1371/journal.
pone.0208601.

Biswas, N., Mustapha, T., Khubchandani, J., Price, J.H., 2021. The nature and extent of
COVID-19 vaccination hesitancy in healthcare workers. J. Community Health 46 (6),
1244-1251. https://doi.org/10.1007/5s10900-021-00984-3.

Bland, J.M., Altman, D.G., 1997. Statistics notes: Cronbach’s alpha. BMJ 314 (7080),
572. https://doi.org/10.1136/bmj.314.7080.572.

Haute Autorité de Santé. (2024). Covid-19 et grippe : la HAS précise les conditions d'une
co-administration des vaccins. Haute Aut. Santé. Available at: https://www.has-sa
nte.fr/jems/p_3288855/fr/covid-19-et-grippe-la-has-precise-les-conditions-d-une-
co-administration-des-vaccins (Accessed: 8 July 2024).

de Vries, N., Boone, A., Godderis, L., Bouman, J., Szemik, S., Matranga, D., de Winter, P.,
2023. The race to retain healthcare workers: a systematic review on factors that
impact retention of nurses and physicians in hospitals. Inq. J. Health Care Organ.
Provis. Financ. 60, 00469580231159318. https://doi.org/10.1177/
00469580231159318.

Décret n°2023-736 du 8 aofit 2023 relatif aux compétences vaccinales des infirmiers, des
pharmaciens d’officine, des infirmiers et des pharmaciens exercant au sein des
pharmacies a usage intérieur, des professionnels de santé exercant au sein des
laboratoires de biologie médicale et des étudiants en troisieme cycle des tudes
pharmaceutiques. Journal Officiel, n® 0183, p. 195. NOR : SPRP2312582D. Available
at: https://www.legifrance.gouv.fr/eli/jo/2024/3/28/0074 (Accessed: 9 August
2023).

Estryn-Béhar, M., 2008. Santé et satisfaction des soignants au travail en France et en
Europe. Presses de 'EHESP, Rennes. https://doi.org/10.3917 /ehesp.estry.2008.01.

Estryn-Béhar, M., Négri, J.-F., Le Nézet, O., 2007. Abandon prématuré de la profession
infirmiére, le respect des valeurs professionnelles dépend des conditions de travail.
Droit Déontologie Soin. 7 (3), 308-327. https://doi.org/10.1016/].
ddes.2007.08.007.

Feyfant, V., 2017. Ce que la Dépendance fait au métier d’infirmiere libérale.
Ethnographie d’une épreuve de professionnalité. Regards. 51 (1), 257-271. https://
doi.org/10.3917/regar.051.0257.

Galanis, P., Moisoglou, 1., Katsiroumpa, A., Vraka, L., Siskou, O., Konstantakopoulou, O.,
Meimeti, E., Kaitelidou, D., 2023. Increased job burnout and reduced job satisfaction
for nurses compared to other healthcare workers after the COVID-19 pandemic.
Nurs. Rep. 13 (3), 1090-1100. https://doi.org/10.3390/nursrep13030095.

Garrison, A., Fressard, L., Karlsson, L., Soveri, A., Fasce, A., Lewandowsky, S., Schmid, P.,
Gagneur, A., Dubé, E., Verger, P., 2022. Measuring psychosocial determinants of
vaccination behavior in healthcare professionals: validation of the Pro-VC-Be short-
form questionnaire. Expert Rev. Vaccines 21 (10), 1505-1514. https://doi.org/
10.1080/14760584.2022.2108800.

Garrison, A., Karlsson, L., Fressard, L., Fasce, A., Rodrigues, F., Schmid, P., Taubert, F.,
Holford, D., Lewandowsky, S., Nynés, P., Anderson, E.C., Gagneur, A., Dubé, E.,
Soveri, A., Verger, P., 2023. International adaptation and validation of the Pro-VC-
Be: measuring the psychosocial determinants of vaccine confidence in healthcare
professionals in European countries. Expert Rev. Vaccines 22 (1), 726-737. https://
doi.org/10.1080/14760584.2023.2242479.

Gur-Arie, R., Davidovitch, N., Rosenthal, A., 2022. Intervention hesitancy among
healthcare personnel: conceptualizing beyond vaccine hesitancy. Monash Bioeth.
Rev. 40 (2), 171-187. https://doi.org/10.1007/s40592-022-00152-w.

Harambam, J., Aupers, S., 2015. Contesting epistemic authority: conspiracy theories on
the boundaries of science. Public Underst. Sci. 24 (4), 466-480. https://doi.org/
10.1177/0963662514559891.

Heyerdahl, L.W., Dielen, S., Dodion, H., Van Riet, C., Nguyen, T.T., Simas, C., Boey, L.,
Kattumana, T., Vandaele, N., Larson, H.J., Grietens, K.P., Giles-Vernick, T.,
Gryseels, C., 2023. Strategic silences, eroded trust: the impact of divergent COVID-19
vaccine sentiments on healthcare workers’ relations with peers and patients. Vaccine
41 (4), 883-891. https://doi.org/10.1016/j.vaccine.2022.10.048.

Hu, L., Bentler, P.M., 1999. Cutoff criteria for fit indexes in covariance structure analysis:
conventional criteria versus new alternatives. Struct. Equ. Model. Multidiscip. J. 6
(1), 1-55. https://doi.org/10.1080/10705519909540118.

Juven, P.-A., Pierru, F., Vincent, F., 2019. La casse du siecle : a propos des réformes de
I’hopital public. Raisons d’agir, Paris.

Karasek, R.A., Theorell, T., 1990. Healthy Work : Stress, Productivity, and the
Reconstruction of Working Life. Basic Books, New York.

Karlsson, L.C., Lewandowsky, S., Antfolk, J., Salo, P., Lindfelt, M., Oksanen, T.,
Kiviméki, M., Soveri, A., 2019. The association between vaccination confidence,
vaccination behavior, and willingness to recommend vaccines among Finnish


https://doi.org/10.1016/j.ijnurstu.2024.104935
https://doi.org/10.1016/j.ijnurstu.2024.104935
https://osf.io/bncdj/
https://doi.org/10.1080/21645515.2024.2322796
https://doi.org/10.1080/21645515.2024.2322796
https://drees.solidarites-sante.gouv.fr/sites/default/files/2024-06/DM15.pdf
https://drees.solidarites-sante.gouv.fr/sites/default/files/2024-06/DM15.pdf
https://drees.solidarites-sante.gouv.fr/sites/default/files/2020-10/pano_gfs-2016_mel_301117.pdf
https://drees.solidarites-sante.gouv.fr/sites/default/files/2020-10/pano_gfs-2016_mel_301117.pdf
https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.1007/s10900-021-00984-3
https://doi.org/10.1136/bmj.314.7080.572
https://www.has-sante.fr/jcms/p_3288855/fr/covid-19-et-grippe-la-has-precise-les-conditions-d-une-co-administration-des-vaccins
https://www.has-sante.fr/jcms/p_3288855/fr/covid-19-et-grippe-la-has-precise-les-conditions-d-une-co-administration-des-vaccins
https://www.has-sante.fr/jcms/p_3288855/fr/covid-19-et-grippe-la-has-precise-les-conditions-d-une-co-administration-des-vaccins
https://doi.org/10.1177/00469580231159318
https://doi.org/10.1177/00469580231159318
https://www.legifrance.gouv.fr/eli/jo/2024/3/28/0074
https://doi.org/10.3917/ehesp.estry.2008.01
https://doi.org/10.1016/j.ddes.2007.08.007
https://doi.org/10.1016/j.ddes.2007.08.007
https://doi.org/10.3917/regar.051.0257
https://doi.org/10.3917/regar.051.0257
https://doi.org/10.3390/nursrep13030095
https://doi.org/10.1080/14760584.2022.2108800
https://doi.org/10.1080/14760584.2022.2108800
https://doi.org/10.1080/14760584.2023.2242479
https://doi.org/10.1080/14760584.2023.2242479
https://doi.org/10.1007/s40592-022-00152-w
https://doi.org/10.1177/0963662514559891
https://doi.org/10.1177/0963662514559891
https://doi.org/10.1016/j.vaccine.2022.10.048
https://doi.org/10.1080/10705519909540118
http://refhub.elsevier.com/S0020-7489(24)00248-7/rf0080
http://refhub.elsevier.com/S0020-7489(24)00248-7/rf0080
http://refhub.elsevier.com/S0020-7489(24)00248-7/rf0085
http://refhub.elsevier.com/S0020-7489(24)00248-7/rf0085

A. Le Breton et al.

healthcare workers. PLoS One 14 (10), e0224330. https://doi.org/10.1371/journal.
pone.0224330.

Kaur, M., Coppeta, L., Olesen, O.F., 2023. Vaccine hesitancy among healthcare Workers
in Europe: a systematic review. Vaccines 11 (11), 1657. https://doi.org/10.3390/
vaccines11111657.

Kennedy, L., Khanna, K., Simpson, D., Gelman, A., Jia, Y., Teitler, J. (2022). Using sex
and gender in survey adjustment. Available at: http://arxiv.org/abs/2009.14401
(Accessed: 02 April 2024).

Koy, V., Yunibhand, J., Angsuroch, Y., Turale, S., Rojnawee, S., 2020. Registered nurses’
perceptions of factors influencing nursing care quality: a structural equation
modeling study. Nurs. Health Sci. 22 (1), 91-98. https://doi.org/10.1111/
nhs.12653.

Loquet, J., Ricroch, L. (2014). Le panorama des établissements de santé. Les conditions
de travail dans les établissements de santé. Etudes et Statistiques. Direction de la
recherche, des études, de 1'évaluation et des statistiques (DREES). Available at: https
://drees.solidaritessante.gouv.fr/sites/default/files/202101/panorama2014_dossie
r1.pdf (Accessed: 26 September 2023).

MacDonald, N.E., Working, S.A.G.E., group on Vaccine Hesitancy, 2015. Vaccine
hesitancy: definition, scope and determinants. Vaccine 33 (34), 4161-4164. https://
doi.org/10.1016/j.vaccine.2015.04.036.

MacKinnon, D.P., Lockwood, C.M., Williams, J., 2004. Confidence limits for the indirect
effect: distribution of the product and resampling methods. Multivar. Behav. Res. 39
(1), 99-128. https://doi.org/10.1207/s15327906mbr3901_4.

McSherry, L.A., Dombrowski, S.U., Francis, J.J., Murphy, J., Martin, C.M., O’Leary, J.J.,
Sharp, L., ATHENS Group, 2012. ‘It’s a can of worms’: understanding primary care
practitioners’ behaviours in relation to HPV using the theoretical domains
framework. Implement. Sci. 7 (1), 73. https://doi.org/10.1186,/1748-5908-7-73.

Mignot, A., Wilhelm, M.-C., Valette, A., Gavard-Perret, M.-L., Abord-De-Chatillon, E.,
Epaulard, O., 2020. Behavior of nurses and nurse aides toward influenza vaccine: the
impact of the perception of occupational working conditions. Hum. Vaccin.
Immunother. 16 (5), 1125-1131. https://doi.org/10.1080/
21645515.2019.1694328.

Ministere des affaires sociales et de la santé. (2013). Pacte de confiance pour 1'hopital.
Available at: https://sante.gouv.fr/IMG/pdf/04_03_13_Dossier_de_presse_rapport_
Couty.pdf (Accessed: 2 August 2024).

Moi, E.B., Skisland, A.V., Johannessen, B., Haraldstad, K., Rohde, G., Flateland, S.M.,
2022. Working as a nurse in community health services during Covid-19: a
qualitative study. BMC Nurs. 21 (1), 358. https://doi.org/10.1186/512912-022-
01141-4.

Moss, M., Good, V.S., Gozal, D., Kleinpell, R., Sessler, C.N., 2016. An official critical care
societies collaborative statement: burnout syndrome in critical care healthcare
professionals: a call for action*. Crit. Care Med. 44 (7), 1414. https://doi.org/
10.1097/CCM.0000000000001885.

Mullard, A., 2011. Mediator scandal rocks French medical community. Lancet 377
(9769), 890-892. https://doi.org/10.1016/50140-6736(11)60334-6.

Raude, J., Fressard, L., Gautier, A., Pulcini, C., Peretti-Watel, P., Verger, P., 2016.
Opening the “vaccine hesitancy” black box: how trust in institutions affects French
GPs’ vaccination practices. Expert Rev. Vaccines 15 (7), 937-948. https://doi.org/
10.1080/14760584.2016.1184092.

Reynaud, J.-D., 1989. Les regles du jeu. L’action collective et la régulation sociale.
Armand Colin, Paris.

Rosenstock, I., Strecher, V., 1997. The health belief model. In: Baum, A., Newman, S.,
Weinman, J., et al. (Eds.), Cambridge Handbook of Psychology, Health and
Medicine. Cambridge University Press, Cambridge, pp. 113-116. https://doi.org/
10.1177/109019818801500203.

Rydenfalt, C., Persson, J., Erlingsdéttir, G., Larsson, R., Johansson, G., 2023. Home care
nurses’ and managers’ work environment during the Covid-19 pandemic: increased

11

International Journal of Nursing Studies 161 (2025) 104935

workload, competing demands, and unsustainable trade-offs. Appl. Ergon. 111,
104056. https://doi.org/10.1016/j.apergo.2023.104056.

Sainsaulieu, 1., 2008. Le syndicalisme a 1’hopital : sociologie d’une insatisfaction. Trib.
Santé 18 (1), 83-94. https://doi.org/10.3917/seve.018.0083.

Sainsaulieu, 1., 2012. La mobilisation collective a I'hopital : contestataire ou
consensuelle ? Rev. Fr. Sociol. 53 (3), 461-492. https://doi.org/10.3917/
rfs.533.0461.

Siegrist, J., Starke, D., Chandola, T., Godin, I., Marmot, M., Niedhammer, I., Peter, R.,
2004. The measurement of effort-reward imbalance at work: European comparisons.
Soc. Sci. Med. 58 (8), 1483-1499. https://doi.org/10.1016/50277-9536(03)00351-
4.

Strauss, A.L., Fagerhaugh, S., Wiener, C., Suczek, B., 1985. Social Organization of
Medical Work. University of Chicago Press, Chicago.

Tarantini, C., Brouqui, P., Wilson, R., Griffiths, K., Patouraux, P., Peretti-Watel, P., 2019.
Healthcare workers’ attitudes towards hand-hygiene monitoring technology.

J. Hosp. Infect. 102 (4), 413-418. https://doi.org/10.1016/.jhin.2019.02.017.

Tavakol, M., Dennick, R., 2011. Making sense of Cronbach’s alpha. Int. J. Med. Educ. 2,
53-55. https://doi.org/10.5116/ijme.4dfb.8dfd.

Verger, P., Botelho-Nevers, E., Garrison, A., Gagnon, D., Gagneur, A., Gagneux-
Brunon, A., Dubé, E., 2022a. Vaccine hesitancy in health-care providers in Western
countries: a narrative review. Expert Rev. Vaccines 21 (7), 909-927. https://doi.org/
10.1080/14760584.2022.2056026.

Verger, P., Fressard, L., Soveri, A., Dauby, N., Fasce, A., Karlsson, L., Lewandowsky, S.,
Schmid, P., Dubé, E., Gagneur, A., 2022b. An instrument to measure psychosocial
determinants of health care professionals’ vaccination behavior: validation of the
pro-VC-be questionnaire. Expert Rev. Vaccines 21 (5), 693-709. https://doi.org/
10.1080/14760584.2022.2046467.

Verger, P., Scronias, D., Dauby, N., Adedzi, K.A., Gobert, C., Bergeat, M., Gagneur, A.,
Dubé, E., 2021. Attitudes of healthcare workers towards COVID-19 vaccination: a
survey in France and French-speaking parts of Belgium and Canada, 2020. Euro
Surveill. 26 (3), 2002047. https://doi.org/10.2807/1560-7917.
ES.2021.26.3.2002047.

Vilbrod, A., Douguet, F. (2006). Le métier d'infirmiere libérale - Tome 1 (Document de
travail n°58). Série Etudes. Direction de la recherche, des études, de I'évaluation et
des statistiques (DREES). Available at: https://drees.solidarites-sante.gouv.fr/sites
/default/files/2020-10/dter58.pdf (Accessed: 2 April 2024).

Wang, X., Li, C., Chen, Y., Zheng, C., Zhang, F., Huang, Y., Birch, S., 2022. Relationships
between job satisfaction, organizational commitment, burnout and job performance
of healthcare professionals in a district-level health care system of Shenzhen. China.
Front. Psychol. 13, 992258. https://doi.org/10.3389/fpsyg.2022.992258.

Ward, J.K., Privault, S., Touzet, H., Le Breton, A., Verger, P., Peretti-Watel, P. (2024).
Research on the human and social aspects of vaccination in France since Covid-19
(1st ed.). CNRS-INSERM-ORS Provence-Alpes-Cote d'Azur. Available at: https://shs-
vaccination-france.com/en/research-on-the-human-and-social-aspects-of-vaccinat
ion-in-france-since-covid-19-1st-edition/ (Accessed: 12 February 2024).

Wilson, R., Scronias, D., Zaytseva, A., Ferry, M.-A., Chamboredon, P., Dubé, E.,
Verger, P., 2019. Seasonal influenza self-vaccination behaviours and attitudes
among nurses in southeastern France. Hum. Vaccin. Immunother. 15 (10),
2423-2433. https://doi.org/10.1080/21645515.2019.1587274.

Wilson, R., Vergélys, C., Ward, J., Peretti-Watel, P., Verger, P., 2020b. Vaccine hesitancy
among general practitioners in southern France and their reluctant trust in the health
authorities. Int. J. Qual. Stud. Health Well-Being 15 (1), 1757336. https://doi.org/
10.1080/17482631.2020.1757336.

Wilson, R., Zaytseva, A., Bocquier, A., Nokri, A., Fressard, L., Chamboredon, P.,
Carbonaro, C., Bernardi, S., Dubé, E., Verger, P., 2020a. Vaccine hesitancy and self-
vaccination behaviors among nurses in southeastern France. Vaccine 38 (5),
1144-1151. https://doi.org/10.1016/j.vaccine.2019.11.018.


https://doi.org/10.1371/journal.pone.0224330
https://doi.org/10.1371/journal.pone.0224330
https://doi.org/10.3390/vaccines11111657
https://doi.org/10.3390/vaccines11111657
http://arxiv.org/abs/2009.14401
https://doi.org/10.1111/nhs.12653
https://doi.org/10.1111/nhs.12653
https://drees.solidaritessante.gouv.fr/sites/default/files/202101/panorama2014_dossier1.pdf
https://drees.solidaritessante.gouv.fr/sites/default/files/202101/panorama2014_dossier1.pdf
https://drees.solidaritessante.gouv.fr/sites/default/files/202101/panorama2014_dossier1.pdf
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.1207/s15327906mbr3901_4
https://doi.org/10.1186/1748-5908-7-73
https://doi.org/10.1080/21645515.2019.1694328
https://doi.org/10.1080/21645515.2019.1694328
https://sante.gouv.fr/IMG/pdf/04_03_13_Dossier_de_presse_rapport_Couty.pdf
https://sante.gouv.fr/IMG/pdf/04_03_13_Dossier_de_presse_rapport_Couty.pdf
https://doi.org/10.1186/s12912-022-01141-4
https://doi.org/10.1186/s12912-022-01141-4
https://doi.org/10.1097/CCM.0000000000001885
https://doi.org/10.1097/CCM.0000000000001885
https://doi.org/10.1016/S0140-6736(11)60334-6
https://doi.org/10.1080/14760584.2016.1184092
https://doi.org/10.1080/14760584.2016.1184092
http://refhub.elsevier.com/S0020-7489(24)00248-7/rf0145
http://refhub.elsevier.com/S0020-7489(24)00248-7/rf0145
https://doi.org/10.1177/109019818801500203
https://doi.org/10.1177/109019818801500203
https://doi.org/10.1016/j.apergo.2023.104056
https://doi.org/10.3917/seve.018.0083
https://doi.org/10.3917/rfs.533.0461
https://doi.org/10.3917/rfs.533.0461
https://doi.org/10.1016/S0277-9536(03)00351-4
https://doi.org/10.1016/S0277-9536(03)00351-4
http://refhub.elsevier.com/S0020-7489(24)00248-7/rf0175
http://refhub.elsevier.com/S0020-7489(24)00248-7/rf0175
https://doi.org/10.1016/j.jhin.2019.02.017
https://doi.org/10.5116/ijme.4dfb.8dfd
https://doi.org/10.1080/14760584.2022.2056026
https://doi.org/10.1080/14760584.2022.2056026
https://doi.org/10.1080/14760584.2022.2046467
https://doi.org/10.1080/14760584.2022.2046467
https://doi.org/10.2807/1560-7917.ES.2021.26.3.2002047
https://doi.org/10.2807/1560-7917.ES.2021.26.3.2002047
https://drees.solidarites-sante.gouv.fr/sites/default/files/2020-10/dter58.pdf
https://drees.solidarites-sante.gouv.fr/sites/default/files/2020-10/dter58.pdf
https://doi.org/10.3389/fpsyg.2022.992258
https://shs-vaccination-france.com/en/research-on-the-human-and-social-aspects-of-vaccination-in-france-since-covid-19-1st-edition/
https://shs-vaccination-france.com/en/research-on-the-human-and-social-aspects-of-vaccination-in-france-since-covid-19-1st-edition/
https://shs-vaccination-france.com/en/research-on-the-human-and-social-aspects-of-vaccination-in-france-since-covid-19-1st-edition/
https://doi.org/10.1080/21645515.2019.1587274
https://doi.org/10.1080/17482631.2020.1757336
https://doi.org/10.1080/17482631.2020.1757336
https://doi.org/10.1016/j.vaccine.2019.11.018

	Dissatisfaction with working conditions associated with lower vaccine confidence, commitment and behaviors among nurses: A  ...
	What is already known
	What this paper adds
	1 Background
	2 Methods
	2.1 Study design
	2.2 Procedure and questionnaire
	2.3 Statistical analyses

	3 Results
	3.1 Characteristics of the sample
	3.2 Satisfaction with their working conditions
	3.3 Vaccination-related attitudes and behaviors
	3.4 Mediation analyses

	4 Discussion
	4.1 Limitations

	5 Conclusions
	Funding sources
	Credit authorship contribution statement
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	datalink4
	References


