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Table A. Timeline and sample sizes of data collection periods
	Year
	Participating parents recruited through middle schools
(N=538)
	Participants recruited through local branches of a national School Parent Association
(N=753)

	January-March 2020: Emailing by middle schools 
	298
	-

	April-October 2020:
Sporadic questionnaire completion during periods of COVID-19-related school closure
	15
	-

	January-April 2021:
Reminder emailing by middle schools to parents of eligible grades
	225
	-

	March-April 2021:
Emailing by School Parent Association
	-
	753





B. Hypotheses for attribute levels

1. Disease (four levels): Our hypothesis was that relative to a febrile respiratory disease (reference), a vaccine protecting against a cancer occurring 20 years later would motivate acceptance. Genital warts would be perceived as less severe than the reference and thus their mention would decrease acceptance. Pregnancy complications would have a motivating effect, potentially stronger for mothers and parents of girls. 
2. Optimal Age (three levels): We hypothesized that, relative to age-independent vaccine recommendation, referring to sexual debut would motivate acceptance, however, less than an explanation related to a better immune response before age 14 years [1].
3. Safety (four levels): Vaccine communication often uses straight negation of severe side effects, although this could amplify mistrust among persons aware of suspicions and claims around vaccine safety [2]. We aimed to evaluate if a alternative formulation recognising factually the existence of suspicions, however not scientifically confirmed in long-term surveillance, would positively impact acceptance. Furthermore, we hypothesized that the frequently used explanation that vaccination has more benefits than risks from a severe side effect would negatively impact acceptance. Finally, the also tested whether a somewhat complicated formulation about possible side effects which incidence had not increased in countries with high coverage would motivate more than other formulations.
4. Indirect Protection (three levels): With a vaccine offering only individual protection as the reference, we aimed to quantify the positive effect of the potential to protect other people and eliminate the disease in case of high coverage. 
5. Coverage (four levels): Official and media reports on vaccination frequently use ther term of insufficient coverage”, which may be interpreted as proof of an unsuccessful vaccination program. We aimed at evaluating whether reframing a low coverage with a euphemistic formulation (“already 30%”) could increase acceptance. We also hypothesized that social conformism would lead to high acceptance following an information on high coverage in France. We aimed at furthermore exploring whether such social conformism would expand to neighbouring countries, which currently already have such high coverage.

We used an additional attribute “Uncertain effectiveness”, only present in one repeated choice task per respondent, to specifically test whether the mention of internet discussions about the uncertainty around vaccine effectiveness would significantly decrease acceptance [3]. At the time of the study launch in early 2020, no data on the HPV vaccine clinical efficacy or effectiveness against cervical cancer were available – these became first available in late 2020 with the publication of 88% effectiveness among Swedish women vaccinated before the age of 17 years [4].
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Figure C. Example choice task with additional attribute on uncertainty around vaccine effectiveness.
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Table D. Descriptive analysis of sample by year of survey participation. Parents of 11- to 14-year-old middle school pupils in France, 2020-2021 (N=1291).
	
	Year 2020
n= 313
column %
	Year 2021
n=978
column %
	
p-value*

	Gender of the responding parent
	
	
	0.025

	Female
	88.5
	83.2
	

	Male
	11.5
	16.8
	

	Number of children aged 11 to 14 years
	
	
	0.029

	One
	74.4
	80.2
	

	Two or three
	25.7
	19.8
	

	Gender of oldest child aged 11 to 14 years
	
	
	0.193

	Female
	54.6
	50.4
	

	Male
	45.4
	49.6
	

	Highest level of education of the parent
	
	
	0.000

	Below ‘baccalaureat’
	14.3
	10.6
	

	‘Baccalaureat’
	16.9
	13.2
	

	First university cycle
	39.6
	32.9
	

	Second or above university cycle
	29.2
	43.4
	

	Job category
	
	
	0.000

	Business leader, white collar, academic professor
	29.2
	42.8
	

	Employee
	35.1
	23.4
	

	Intermediate profession
	26.3
	25.2
	

	Blue-collar worker
	5.2
	3.5
	

	Farmer, tradesperson, entrepreneur with less than ten employees
	2.0
	3.9
	

	No job category
	2.3
	1.2
	

	Language spoken with children at home
	
	
	0.000

	French monolingual
	87.0
	76.7
	

	Multilingual
	13.0
	23.3
	

	Attitude towards vaccination in general
	
	
	0.004

	Very favourable
	42.5
	49.0
	

	Rather favourable
	51.4
	40.1
	

	Not sure
	0.3
	0.8
	

	Rather unfavourable
	4.2
	6.4
	

	Very unfavourable
	1.6
	3.7
	

	Daughter vaccinated against HPV
	
	
	0.087

	Yes 
	62.5
	55.5
	

	Does not know
	30.3
	36.8
	

	No 
	7.2
	7.7
	


*: 2-sided Pearson’s Chi square tests for difference between years. 


Table E. Theoretical vaccine acceptance by scenario. Parents of 11- to 14-year-old middle school pupils in France, 2020-2021 (N=1291).
	Scena-rio
	Accep-tance (%)
	Disease
	Optimal Age
	Safety
	Indirect Protection
	Coverage
	Uncertain effectiveness

	31
	55.6
	Genital warts
	Before sexual relations 
	More benefits than risks
	Elimination
	Insufficient
	

	39
	58.4
	Cancer
	Age-independent
	More benefits than risks
	Only your child
	Insufficient
	

	2
	58.5
	Pregnancy complications
	Before sexual relations
	Surveillance other countries
	Only your child
	Insufficient
	

	32
	61.9
	Pregnancy complications
	Better immune response
	Surveillance other countries
	Only your child
	Insufficient
	

	7
	62.0
	Pregnancy complications
	Before sexual relations
	Surveillance other countries
	Protects others
	Already 30%
	

	40
	63.8
	Febrile illness
	Before sexual relations
	More benefits than risks
	Protects others
	Already 30%
	Yes

	16
	64.3
	Cancer
	Age-independent
	More benefits than risks
	Only your child
	80% in France
	No

	8
	64.3
	Cancer
	Better immune response
	Surveillance other countries
	Only your child
	80% in other countries
	

	10
	66.1
	Genital warts
	Before sexual relations
	No side effect
	Elimination
	Already 30%
	Yes

	4
	67.3
	Genital warts
	Age-independent
	Surveillance other countries
	Protects others
	Already 30%
	

	9
	67.3
	Cancer
	Age-independent
	More benefits than risks
	Elimination
	80% in France
	

	18
	68.0
	Genital warts
	Better immune response
	Surveillance other countries
	Elimination
	Already 30%
	

	29
	68.2
	Cancer
	Better immune response
	More benefits than risks
	Elimination
	80% in other countries
	

	5
	70.2
	Febrile illness
	Before sexual relations
	More benefits than risks
	Only your child
	80% in other countries
	

	30
	70.6
	Febrile illness
	Age-independent
	Surveillance other countries
	Only your child
	80% in France
	Yes

	20
	71.1
	Cancer
	Age-independent
	More benefits than risks
	Only your child
	80% in France
	Yes

	33
	71.4
	Genital warts
	Before sexual relations
	Surveillance other countries
	Protects others
	80% in France
	

	37
	71.4
	Genital warts
	Before sexual relations
	No scientific confirmation
	Protects others
	Insufficient
	

	36
	72.3
	Febrile illness
	Before sexual relations
	More benefits than risks
	Protects others
	Already 30%
	No

	3
	72.5
	Genital warts
	Better immune response
	No scientific confirmation
	Protects others
	Insufficient
	

	13
	72.6
	Pregnancy complications
	Age-independent
	No side effect
	Elimination
	Insufficient
	

	12
	72.9
	Febrile illness
	Better immune response
	More benefits than risks
	Protects others
	80% in other countries
	

	23
	73.0
	Pregnancy complications
	Better immune response
	More benefits than risks
	Protects others
	80% in France
	

	11
	73.7
	Cancer
	Better immune response
	No scientific confirmation
	Protects others
	Insufficient
	

	6
	74.3
	Genital warts
	Before sexual relations
	No side effect
	Elimination
	Already 30%
	No

	38
	76.4
	Pregnancy complications
	Age-independent
	Surveillance other countries
	Elimination
	80% in other countries
	

	19
	76.6
	Pregnancy complications
	Age-independent
	No scientific confirmation
	Only your child
	Already 30%
	

	35
	77.6
	Cancer
	Before sexual relations
	No side effect
	Protects others
	80% in France
	

	24
	78.4
	Genital warts
	Age-independent
	No side effect
	Elimination
	Already 30%
	

	15
	78.9
	Pregnancy complications
	Better immune response
	No side effect
	Elimination
	80% in other countries
	

	34
	79.6
	Cancer
	Better immune response
	No side effect
	Protects others
	80% in other countries
	

	22
	80.1
	Cancer
	Better immune response
	No scientific confirmation
	Elimination
	Already 30%
	

	21
	81.1
	Febrile Illness
	Better immune response
	No side effect
	Only your child
	Already 30%
	

	26
	82.3
	Febrile illness
	Age-independent
	Surveillance other countries
	Only your child
	80% in France
	No

	14
	82.3
	Febrile illness
	Before sexual relations
	No side effect
	Elimination
	80% in France
	

	27
	83.2
	Febrile illness
	Before sexual relations
	No side effect
	Only your child
	80% in other countries
	

	1
	84.2
	Febrile illness
	Before sexual relations
	No scientific confirmation
	Protects others
	80% in France
	

	17
	84.6
	Febrile illness
	Age-independent
	No scientific confirmation
	Elimination
	Insufficient
	

	25
	86.2
	Pregnancy complications
	Age-independent
	No scientific confirmation
	Protects others
	80% in other countries
	

	28
	89.2
	Febrile illness
	Age-independent
	No scientific confirmation
	Elimination
	80% in France
	




Table F. Stratification by gender of parent and interaction between gender of parent and attributes. Parents of 11- to 14-year-old middle school pupils in France, 2020-2021 (N=563 non-uniform responders).  Effects are estimated from fixed effects logit models.

	 
	Fathers n=64
	Mothers n= 499
	 Interaction term

	 
	Odds Ratio
	95% CI
	Odds Ratio
	95% CI
	P-value

	Disease
	 
	 
	 
	 
	 

	Febrile illness (Reference)
	 	1
	 
	 	1
	 
	 

	Cancer
	1.52
	[0.79,2.93]
	2.86***
	[2.28,3.60]
	0.074

	Genital warts
	0.57
	[0.30,1.06]
	0.54***
	[0.44,0.67]
	0.879

	Pregnancy complications
	1.33
	[0.66,2.68]
	1.34*
	[1.06,1.70]
	0.982

	Optimal Age
	 
	 
	 
	 
	

	Age-independent (Reference)
	1 
	 
	 1
	 
	

	Better immune response
	1.31
	[0.64,2.71]
	1.59***
	[1.27,2.00]
	0.616

	Before sexual relations
	1.27
	[0.57,2.86]
	1.19
	[0.93,1.52]
	0.871

	Safety
	 
	 
	 
	 
	

	No side effect (Reference)
	1 
	 
	 1
	 
	

	No scientific confirmation
	1.32
	[0.66,2.64]
	0.97
	[0.77,1.22]
	0.409

	Surveillance other countries
	0.41*
	[0.20,0.84]
	0.39***
	[0.31,0.50]
	0.946

	More benefits than risks
	0.38***
	[0.22,0.66]
	0.31***
	[0.25,0.38]
	0.502

	Indirect Protection
	 
	 
	 
	 
	

	Only your child (Reference)
	1 
	 
	1 
	 
	

	Protects others
	0.95
	[0.49,1.84]
	1.02
	[0.81,1.27]
	0.851

	Elimination
	1.32
	[0.74,2.38]
	1.35**
	[1.10,1.66]
	0.951

	Coverage
	 
	 
	 
	 
	

	Insufficient (Reference)
	 1
	 
	 1
	 
	

	Already 30%
	0.56
	[0.30,1.03]
	0.76*
	[0.61,0.95]
	0.355

	80% in France
	1.54
	[0.71,3.32]
	1.67***
	[1.28,2.17]
	0.849

	80% in other countries
	1.81
	[0.91,3.60]
	1.94***
	[1.52,2.47]
	0.857


*p<0.05; **p<0.01; ***p< 0.001 

Table G. Stratification by education and multilingualism. Parents of 11- to 14-year-old middle school pupils in France, 2020-2021 (N=1291). Effects are estimated from fixed effects logit models.
	 
	French monolingual /Low-education  (N=113)
	Multilingual /Low-education (N=27)
	Multilingual /Low-education (N=72)
	French monolingual /High-education (N=337)

	Vaccine Acceptance
	Odds Ratio
	95% CI
	Odds Ratio
	95% CI
	Odds Ratio
	95% CI
	Odds Ratio
	95% CI

	Disease
	 
	 
	 
	 
	 
	 
	 
	 

	Febrile illness 
	1
	 
	 1
	 
	1 
	 
	1 
	 

	Cancer
	2.10**
	[1.34,3.31]
	2.55
	[0.87,7.45]
	2.81**
	[1.51,5.24]
	3.07***
	[2.30,4.10]

	Genital warts
	0.61*
	[0.39,0.94]
	0.48
	[0.17,1.32]
	0.68
	[0.38,1.21]
	0.51***
	[0.39,0.66]

	Pregnancy complications
	0.89
	[0.52,1.54]
	4.39*
	[1.40,13.73]
	2.78**
	[1.42,5.43]
	1.12
	[0.85,1.49]

	Optimal Age
	 
	 
	 
	 
	 
	 
	 
	 

	Age-independent 
	 1
	 
	 1
	 
	 1
	 
	1 
	 

	Better immune response
	1.02
	[0.59,1.74]
	1.37
	[0.43,4.39]
	2.19*
	[1.16,4.14]
	1.72***
	[1.31,2.26]

	Before sexual relations
	0.48*
	[0.27,0.86]
	1.19
	[0.34,4.09]
	2.22*
	[1.09,4.50]
	1.43*
	[1.06,1.93]

	Safety
	 
	 
	 
	 
	 
	 
	 
	 

	No side effect 
	 1
	 
	1 
	 
	1 
	 
	 1
	 

	No scientific confirmation
	0.94
	[0.58,1.52]
	0.42
	[0.13,1.28]
	1.80
	[0.92,3.51]
	0.89
	[0.67,1.19]

	Surveillance other countries
	0.45**
	[0.27,0.76]
	0.54
	[0.17,1.75]
	0.28***
	[0.14,0.56]
	0.41***
	[0.31,0.55]

	More benefits than risks
	0.27***
	[0.18,0.42]
	0.25**
	[0.10,0.61]
	0.24***
	[0.14,0.41]
	0.34***
	[0.26,0.43]

	Indirect Protection
	 
	 
	 
	 
	 
	 
	 
	 

	Only your child 
	 1
	 
	1 
	 
	 1
	 
	 1
	 

	Protects others
	1.27
	[0.78,2.07]
	1.35
	[0.44,4.13]
	1.00
	[0.53,1.88]
	1.03
	[0.78,1.35]

	Elimination
	1.56*
	[1.01,2.40]
	0.58
	[0.22,1.57]
	1.70
	[0.96,2.99]
	1.43**
	[1.10,1.85]

	Coverage
	 
	 
	 
	 
	 
	 
	 
	 

	Insufficient 
	 1
	 
	1 
	 
	 1
	 
	 1
	 

	Already 30%
	0.93
	[0.58,1.49]
	0.56
	[0.20,1.62]
	0.78
	[0.41,1.45]
	0.70*
	[0.53,0.92]

	80% in France
	1.45
	[0.83,2.52]
	1.32
	[0.38,4.61]
	2.56*
	[1.20,5.49]
	1.44*
	[1.05,1.98]

	80% in other countries
	1.77*
	[1.06,2.93]
	1.04
	[0.34,3.17]
	2.06*
	[1.06,4.02]
	1.84***
	[1.36,2.48]


 *p<0.05; **p<0.01; ***p< 0.001.
Bac, baccalauréat (French high school diploma). Multilingualism refers to also speaking a different language than French fluently with children at home 
Interaction terms: Disease-pregnancy complications: (Multilingual, >bac vs. (French-monolingual, >bac) : P=0.015 ; (Multilingual, ≤bac) vs. (French-monolingual, >bac) : P=0.023 . Optimal age-before sexual relations: (French-monolingual, ≤bac) vs. (French-monolingual, >bac) : P<0.001 
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	Women with high education level and speaking only French with their children n=304
	Interaction term 

	 
	2020 (N=82)
	2021 (N=222)
	 

	 
	Odds Ratio
	95% CI
	Odds Ratio
	95% CI
	 P-value

	Disease
	 
	 
	 
	 
	 

	Febrile illness (Reference)
	 1
	 
	1 
	 
	 

	Cancer
	2.32**
	[1.26,4.28]
	3.79***
	[2.64,5.42]
	0.176

	Genital warts
	0.35***
	[0.20,0.61]
	0.61**
	[0.44,0.85]
	0.096

	Pregnancy complications
	0.62
	[0.35,1.10]
	1.49*
	[1.06,2.11]
	0.010

	Optimal Age
	 
	 
	 
	 
	

	Age-independent (Reference)
	1 
	 
	1 
	 
	

	Better immune response
	1.62
	[0.94,2.79]
	1.74**
	[1.24,2.44]
	0.833

	Before sexual relations
	1.23
	[0.69,2.20]
	1.46*
	[1.01,2.12]
	0.626

	Safety
	 
	 
	 
	 
	

	No side effect (Reference)
	1 
	 
	1 
	 
	

	No scientific confirmation
	0.44*
	[0.24,0.82]
	1.03
	[0.72,1.47]
	0.021

	Surveillance other countries
	0.47*
	[0.26,0.85]
	0.36***
	[0.25,0.52]
	0.471

	More benefits than risks
	0.25***
	[0.15,0.42]
	0.33***
	[0.24,0.45]
	0.392

	Indirect Protection
	 
	 
	 
	 
	

	Only your child (Reference)
	1 
	 
	1 
	 
	

	Protects others
	2.03*
	[1.10,3.76]
	0.81
	[0.58,1.13]
	0.010

	Elimination
	3.24***
	[1.78,5.87]
	1.08
	[0.79,1.48]
	0.001

	Coverage
	 
	 
	 
	 
	

	Insufficient (Reference)
	1 
	 
	1 
	 
	

	Already 30%
	0.38**
	[0.20,0.72]
	0.87
	[0.62,1.21]
	0.026

	80% in France
	0.81
	[0.39,1.67]
	1.76**
	[1.20,2.58]
	0.063

	80% in other countries
	1.07
	[0.55,2.09]
	2.16***
	[1.51,3.11]
	0.070


*p<0.05; **p<0.01; ***p< 0.001.          
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Reminder of the imaginary situation:
The school of your child offers a free vaccination. The vaccine protects very well against a common
infection caused by a virus. The virus is transmitted through close contact. The general practitioners in
your area support this vaccination.

Scenario 10
- The vaccine can protect against a cancer, which could occur in 20 years.

- You can read on the internet that we do not know yet if the vaccine protects against this cancer. This is true but
we do know that the vaccine is effective against the infection which leads to it.

- The vaccine is effective whatever the age at vaccination.

- The vaccine could have serious side effects in very rare cases, but the provided benefits are much more important.
- The vaccine protects only your child.

- In some countries like England and Portugal, more than 80 % of teenagers are vaccinated.

Your decision:
Ol sign the consent form
Ol do not sign the consent form

On ascale from 0 1o 10, how certain are you of your decision?
(0 = not certain at all / 10 = extremely certain)
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