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Nudging health care workers towards a flu shot: reminders are accepted but not necessarily effective. A randomized controlled study among residents in general practice in France

 [START_REF] Bruns | Can 362 Nudges Be Transparent and Yet Effective? Social Science Research Network[END_REF]and can even be regarded as manipulation attempts [START_REF] Hansen | Nudge and the Manipulation of Choice[END_REF][START_REF] Bonell | Nudge smudge: UK 367 Government misrepresents "nudge[END_REF] 78 because persons exposed to a nudge do not have access to the intentions and operations 79 underlying the nudge. Previous studies described a generally positive but variable acceptability: 80 nudges were judged acceptable by 40 to 87% of participants [START_REF] Hagman | Public Views on Policies Involving 370 Nudges[END_REF] . Previous research showed that 81 effective nudges tend to be quite well accepted if the nudge is transparent and can be controlled: 82 people more easily accept a nudge involving reflection than one involving unconscious 83 processes (e.g., a nudge consisting of the display of nutritional content on food will be more 84 accepted than another one that places unhealthy food in an inconvenient location) [START_REF] Felsen | Decisional enhancement and autonomy: public 373 attitudes towards overt and covert nudges[END_REF] . However, 85 to our knowledge, no experimental studies focused on the acceptability of nudges.

86

The present experiment has a dual objective: to test the effectiveness of a nudge to 87 promote vaccination to general practice trainees (i.e., general practice residents or GP residents)

88 and to examine their acceptance of this approach, especially after having been confronted with 89 a nudge. Residents were approached because of their relevance to the context studied and their 90 representativeness of other healthcare workers, particularly regarding the inadequacy of their 91 vaccination coverage [START_REF] Mir | Vaccination coverage among medical residents in 375 Paris, France[END_REF] .

92

It was hypothesized that the vaccination rate would be higher in the condition exposed 93 to the nudge than in the unexposed condition (H1a), and that inclusion in the study would 94 increase the vaccination coverage because of the Hawthorne effect (H1b) [START_REF]Systematic review of the Hawthorne effect: New concepts are needed to study 378 research participation effects -ScienceDirect[END_REF] . The second 95 hypothesis was that the acceptability of the nudge would be higher in the condition exposed to 96 the nudge than in the unexposed condition (H2a), and that inclusion in the study would increase 97 the nudge's acceptability (H2b) (Hawthorne effect) [START_REF]Systematic review of the Hawthorne effect: New concepts are needed to study 378 research participation effects -ScienceDirect[END_REF] .

99 Methods

100 Setting, participants, design and procedure 101 This unicentric, three arm parallel trial was designed to control for the Hawthorne effect.

102 A simple and equal randomization (1:1:1 for three groups) was used. The criteria for inclusion 103 were to be a GP resident at a university from the south of France and to have attended courses We observed a high level of acceptability for the nudge regardless of the experimental 175 condition the residents were included in (see Table 2). Participants rated the nudging procedure 176 acceptable for both patients (M = 6.31; SD = .73) and residents (M = 6.34; SD = .81). Only two 177 residents considered the nudge procedure to be rather unacceptable when applied to residents 178 (acceptability below the seven-point Likert-scale midpoint). Acceptability for residents and 179 patients did not differ, t(142) = 1.47, p = .15. 
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 2 Figure 1. Flow chart 71x46mm (300 x 300 DPI)

  

  

Table 2

 2 Residents were more 183 accepting of the nudge as applied to themselves after previous exposure to the same nudge (p 184 < .05). See figure2for a visual representation of these data and Table3.
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8 181 182 Impact of nudge exposure on nudge acceptability for the residents (H2a).

Table 3 187

 3 Regarding the use of the nudge with patients as targets, regression analyses did not 188 support the hypothesis that residents accept the nudge for patients to a greater extent after being a nudge can be increased by prior exposure to the same nudge. Nudge-based 285 health promotion campaigns can be widely accepted but policymakers should use pilot studies 286 to test the adequacy of planned nudges prior to large scale implementation.287This experimental approach is innovative in this context and deserves to be further 288 considered because the potential benefits are a major political issue in terms of public health. 289 290 Data availability. The data underlying this article will be shared upon request to the 291 corresponding author. 292 Ethical approval. As an interventional study in the human and social sciences applied to the 293 field of health, the study was classified out of scope of the Jardé law by the CPP Ile De France 294 IV (ID-RCB: 2018-A02939-46, Ref. du CPP: 2018/101). A favorable opinion was issued by 295 the Ethics Committee of the French National College of Generalist Teachers (n°-17011961B).

	198 not.	
	199	A post hoc analysis was done in order to compare nudged residents' acceptability to
	200 control residents' acceptability (included in step 2). This difference was significant (p < .01)
	201 showing that residents in the nudge group rated the nudge as more acceptable than residents in
	202 the control group, suggesting a ceiling effect. In other words, since the Hawthorne effect led to
	203 a high degree of acceptability (close to the top of the scale), nudged residents could not rate the
	204 nudge as more acceptable, which might explain the lack of support for hypothesis H2a-patients.
	205	
	206 Additional analyses

189 exposed to the nudge (p = .08). However, the omnibus effect was significant (p < .05), 190 suggesting a difference in acceptability between the 3 groups (nudge, no-nudge and control) as 191 described below (H2b-patients: Hawthorne effect). 192 193 Impact of the Hawthorne effect on nudge acceptability (H2b). Compared to residents in the 194 control group, residents rated the nudge as more acceptable for themselves when they were 195 included in the study in step 1 (p < .05), regardless of whether they were nudged or not. 196 Likewise, residents were more likely to rate the nudge as acceptable to target patients when 197 they were included in the study in step 1 (p < .01), regardless of whether they were nudged or 296 Funding. This study has no funding. 297 Conflicts of interest. The authors declare that they have no conflict of interest in relation to this 298 work. 299 Acknowledgements. We would like to thank the residents who 300 participated, Pr David Darmon, Pr Dirk Steiner and Mrs Jennifer 301 Bastart for their precious advices and Abby Cuttriss (Office of 302 International Scientific Visibility, Côte d'Azur University) for
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  Mean acceptability of the nudge when applied to residents or patients per group according to 420 vaccination status for GP resident at the university from a city in the south of France in 2018

	424			
	421 (N = 161)			
		Nudge Group	No-Nudge Group	Control Group
	Acceptability	Vaccinated Not	Vaccinated Not	Vaccinated Not
	for residents	6.64 (0.41) 6.30 (0.85) 6.38 (0.89) 6.36 (1.03) 6.11 (0.96) 6.23 (0.72)
	for patients	6.53 (0.50) 6.33 (0.83) 6.41 (0.70) 6.36 (1.02) 6.13 (0.80) 6.07 (0.74)
	422 Legend. Values in brackets correspond to the SD	
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Table 3 425

 3 Average acceptability of the nudge when applied to residents or patients per group and per step 426 for GP resident at the university from a city in the south of France in 2018 (N = 161) Values in brackets correspond to the SD. Results marked with a * were significant (p < 428 .05) and correspond to H2a residents, results marked with a † and with † † were significant (p < 429 .05 and p < .01) and correspond to H2b residents and patients, respectively.

	Acceptability	Nudge group	No-nudge group	Control group (not nudged and included in step2)	Included in step1 (nudge + no-nudge)	Nudge-free (no-nudge + control)
	for residents	6.55 (0.57) * 6.37 (0.91)	6.15 (0.89) †	6.48 (0.72) †	6.23 (0.90) *
	for patients	6.47 (0.61)	6.40 (0.77)	6.11 (0.77) † †	6.44 (0.67) † †	6.21 (0.78)
	427 Note.					

Table 4 :

 4 supplementary material 2 Results of multinomial linear regression estimating the association between acceptability of the 3 nudge as applied to patients and residents characteristics, among 161 residents from a city in 4 the south of France in 2018. Results of multinomial linear regression estimating the association between acceptability of the 9 nudge as applied to other residents and residents characteristics, among 161 residents from a 10 city in the south of France in 2018.The steps are well described. The allocation concealment was unnecessary since participants were not aware of the three-arm design of the study, the intervention was initially presented as "a questionnaire as part of a thesis in general practice". 10. Randomisation: implementation Who generated the allocation sequence, who enrolled participants, and who assigned participants to interventions. The trial was not truncated.15. Baseline Data A table showing baseline demographic and clinical characteristics for each groupDemographic and clinical characteristics were described in the text. Authors decided to provided these informations in full text rather than in a table.16. Numbers analysed For each group, number of participants (denominator) included in each analysis and whether the analysis was by original assigned groups OK 17a. Outcomes and estimation For each primary and secondary outcome, results for each group, and the estimated effect size and its precision (such as 95% confidence interval) For binary outcomes, presentation of both absolute and relative effect sizes is recommended Not applicable for this trial 18. Ancillary analyses Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing pre-specified from exploratory OK 19. Harms All important harms or unintended effects in each group Not applicable for this trial 20. Limitations Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses OK 21. Generalisability Generalisability (external validity, applicability) of the trial findings OK 22. Interpretation Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence OK 23. Registration Registration number and name of trial registry OK 24. Protocol Where the full trial protocol can be accessed, if available OK 25. Funding Sources of funding and other support (such as supply of drugs), role of funders OK
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	Predictors	r	SE	t	p
	Age	0.1158	0.0411	2.817	0.006
	Sex (Male = 1)	-0.3405	0.1169	-2.914	0.004
	Have been vaccinated	0.0787	0.1231	0.639	0.524
	Agreed with recommendations	0.2118	0.0598	3.539	< .001
	Contrast Control Vs Rest	-0.1150	0.0411	-2.799	0.006
	Contrast no-nudge Vs Nudge	-0.0199	0.0768	-0.259	0.796
	5				
	6				

http://www.fampra.oupjournals.org Manuscript Submitted to Family Practice