Online supplementary material
       Table S1: TRIPOD Checklist, Prediction Model Development and Validation

	Section/Topic
	Item
	
	Checklist Item
	Page

	Title and abstract

	Title
	1
	D;V
	Identify the study as developing and/or validating a multivariable prediction model, the target population, and the outcome to be predicted.
	1

	Abstract
	2
	D;V
	Provide a summary of objectives, study design, setting, participants, sample size, predictors, outcome, statistical analysis, results, and conclusions.
	2

	Introduction

	Background and objectives
	3a
	D;V
	Explain the medical context (including whether diagnostic or prognostic) and rationale for developing or validating the multivariable prediction model, including references to existing models.
	3

	
	3b
	D;V
	Specify the objectives, including whether the study describes the development or validation of the model or both.
	4

	Methods

	Source of data
	4a
	D;V
	Describe the study design or source of data (e.g., randomized trial, cohort, or registry data), separately for the development and validation data sets, if applicable.
	4

	
	4b
	D;V
	Specify the key study dates, including start of accrual; end of accrual; and, if applicable, end of follow-up. 
	4

	Participants
	5a
	D;V
	Specify key elements of the study setting (e.g., primary care, secondary care, general population) including number and location of centres.
	4

	
	5b
	D;V
	Describe eligibility criteria for participants. 
	4

	
	5c
	D;V
	Give details of treatments received, if relevant. 
	/

	Outcome
	6a
	D;V
	Clearly define the outcome that is predicted by the prediction model, including how and when assessed. 
	4

	
	6b
	D;V
	Report any actions to blind assessment of the outcome to be predicted. 
	/

	Predictors
	7a
	D;V
	Clearly define all predictors used in developing or validating the multivariable prediction model, including how and when they were measured.
	5-6

	
	7b
	D;V
	Report any actions to blind assessment of predictors for the outcome and other predictors. 
	/

	Sample size
	8
	D;V
	Explain how the study size was arrived at.
	4

	Missing data
	9
	D;V
	Describe how missing data were handled (e.g., complete-case analysis, single imputation, multiple imputation) with details of any imputation method. 
	5-6

	Statistical analysis methods
	10a
	D
	Describe how predictors were handled in the analyses. 
	6

	
	10b
	D
	Specify type of model, all model-building procedures (including any predictor selection), and method for internal validation.
	6

	
	10c
	V
	For validation, describe how the predictions were calculated. 
	6

	
	10d
	D;V
	Specify all measures used to assess model performance and, if relevant, to compare multiple models. 
	6

	
	10e
	V
	Describe any model updating (e.g., recalibration) arising from the validation, if done.
	/

	Risk groups
	11
	D;V
	Provide details on how risk groups were created, if done. 
	/

	Development vs. validation
	12
	V
	For validation, identify any differences from the development data in setting, eligibility criteria, outcome, and predictors. 
	6

	Results

	Participants
	13a
	D;V
	Describe the flow of participants through the study, including the number of participants with and without the outcome and, if applicable, a summary of the follow-up time. A diagram may be helpful. 
	7-9

	
	13b
	D;V
	Describe the characteristics of the participants (basic demographics, clinical features, available predictors), including the number of participants with missing data for predictors and outcome. 
	7-9

	
	13c
	V
	For validation, show a comparison with the development data of the distribution of important variables (demographics, predictors and outcome). 
	/

	Model development 
	14a
	D
	Specify the number of participants and outcome events in each analysis. 
	8

	
	14b
	D
	If done, report the unadjusted association between each candidate predictor and outcome.
	20

	Model specification
	15a
	D
	Present the full prediction model to allow predictions for individuals (i.e., all regression coefficients, and model intercept or baseline survival at a given time point).
	10

	
	15b
	D
	Explain how to the use the prediction model.
	13-14

	Model performance
	16
	D;V
	Report performance measures (with CIs) for the prediction model.
	10

	Model-updating
	17
	V
	If done, report the results from any model updating (i.e., model specification, model performance).
	/

	Discussion

	Limitations
	18
	D;V
	Discuss any limitations of the study (such as nonrepresentative sample, few events per predictor, missing data). 
	12

	Interpretation
	19a
	V
	For validation, discuss the results with reference to performance in the development data, and any other validation data. 
	13-14

	
	19b
	D;V
	Give an overall interpretation of the results, considering objectives, limitations, results from similar studies, and other relevant evidence. 
	14

	Implications
	20
	D;V
	Discuss the potential clinical use of the model and implications for future research. 
	14

	Other information

	Supplementary information
	21
	D;V
	Provide information about the availability of supplementary resources, such as study protocol, Web calculator, and data sets. 
	/

	Funding
	22
	D;V
	Give the source of funding and the role of the funders for the present study. 
	/





Supplementary materials: Survey testing timepoint T9 
Aim: To assess symptoms of a possible COVID-19 infection, and side-effects of COVID-19 and influenza-vaccines between January 2022 and February 2023. 

Introduction in mailing 
Dear “NAME OF PARTICIPANT”,  
Last year, you participated in the charming study for which we would like to thank you again in advance. Results of this research can be accessed at (link to: https://bmjopen.bmj.com/content/12/9/e065897)) . You expressed to be interested in being contacted for further research. 
During that one-year of follow up, we collected information on the side effects of COVID-19 vaccines. Today, we would like to collect additional information on your vaccinations in the past year, and your attitude against a seasonal COVID-19 vaccine.  
Thank you in advance for carefully filling in this questionnaire.  

Introduction of survey
1) side effects: This part will assess your symptoms of a possible COVID-19 infection, and side-effects of COVID-19 and influenza-vaccines in the past year.  
2) attitudes towards COVID-19 vaccination (not included in this supplementary file)

Questions
1. What is your current profession? [SCRIPTING INSTRUCTION: SINGLE CODE]
 
	General practitioner

	1 [CONTINUE]

	Training GP

	2 [CONTINUE]

	Nurse
	3 [CONTINUE]

	Physiotherapist

	4 [CONTINUE]

	Other (Specify) 

	5 [CONTINUE]



2. What is the postcode of your practice?
[SCRIPTING INSTRUCTION: short and brief answer].

3. Have you been tested positive for COVID-19 since the last CHARMING testing period? (The last survey took place between 13/12/2021 and 05/01/2022)
[SCRIPTING INSTRUCTION: SINGLE CODE]
	Yes
	1

	No
	2

	I do not remember
	3

	I prefer not to answer
	99



[SCRIPTING INSTRUCTIONS: [IF Q3 CODES 1]
4.  You stated that you were tested positive for COVID-19 since the last CHARMING testing period,  when was the positive sample taken?
[SCRIPTING INSTRUCTIONS: calendar with mm.yyyy]
[SCRIPTING INSTRUCTIONS: [IF 3 CODES 1]
5. You stated that you were tested positive for COVID-19 since the last CHARMING testing period, did you have symptoms during this COVID-19 infection? 
[SCRIPTING INSTRUCTION: SINGLE CODE]
	No
	1

	Negligible
	2

	Mild
	3

	Moderate
	4

	Severe
	5

	I do not remember
	6

	I prefer not to answer
	99



[SCRIPTING INSTRUCTIONS: [IF Q3 CODES 1 AND Q4 CODES 4,5]
6. You stated that you were tested positive for COVID-19 and have had symptoms, for how many days did you experience the following symptoms? 
	Fever
	[Numerical]
	I do not remember

	Cough
	[Numerical]
	I do not remember

	Shortness of breath
	[Numerical]
	I do not remember

	Headache
	[Numerical]
	I do not remember

	Muscle pains
	[Numerical]
	I do not remember

	Fatigue
	[Numerical]
	I do not remember

	Other symptoms
	[Numerical]
	I do not remember



7. Did you get a dose of a COVID-19 vaccine since your last CHARMING testing period? (The last survey took place between 13/12/2021 and 05/01/2022)
	Yes
	1

	No
	2

	I do not remember
	3



[SCRIPTING INSTRUCTION: if Q7 (Q00022) is 1]
8. This/these dose(s) was/were my …… dose. (you can choose multiple doses you received since the last CHARMING survey) [SCRIPTING INSTRUCTION:DROP DOWN LIST OF “FIRST, SECOND, THIRD, FOURTH, FIFTH” VACCIN, MULTIPLE CODE]
	Third
	1

	Fourth
	2

	Fifth
	3

	I prefer not to answer
	99



[SCRIPTING INSTRUCTIONS: [IF Q8 (Q00023) CODES “THIRD” (1)]->show A, B, C
A When did you receive the third dose of the vaccine (dd.mm.yyyy)? [SCRIPTING INSTRUCTIONS: CALENDAR]
B Which vaccine did you receive? [SCRIPTING INSTRUCTIONS: SINGLE CODE] 
	Pfizer
	1

	Moderna
	2

	Other
	3

	I do not remember
	4

	I prefer not to answer
	99



C Did you experience side-effects after receiving the third dose? 
[SCRIPTING INSTRUCTIONS: SINGLE CODE]
	No
	1

	Negligible
	2

	Mild
	3

	Moderate
	4

	Severe
	5

	I do not remember
	6

	I prefer not to answer
	99



[SCRIPTING INSTRUCTIONS: IF C = 4,5]
D For how many days after receiving this  third dose of the vaccine did you experience the following side-effects ?(fever, cough, shortness of breath, headache, muscle pains, fatigue, other symptoms) [SCRIPTING INSTRUCTION: SHORT NUMERICAL]
	Fever
	[Numerical]
	I do not remember

	Cough
	[Numerical]
	I do not remember

	Shortness of breath
	[Numerical]
	I do not remember

	Headache
	[Numerical]
	I do not remember

	Muscle pains
	[Numerical]
	I do not remember

	Fatigue
	[Numerical]
	I do not remember

	Other symptoms
	[Numerical]
	I do not remember



E What other moderate or severe side-effects did you experience after receiving the third dose? [SCRIPTING INSTRUCTION: OPEN]
[SCRIPTING INSTRUCTIONS: [IF Q8 (Q00023) CODES “FOURTH” (2)]->show A, B, C
A When did you receive the fourth dose of the vaccine (dd.mm.yyyy)? [SCRIPTING INSTRUCTIONS: CALENDAR]
B Which vaccine did you receive? [SCRIPTING INSTRUCTIONS: SINGLE CODE] 
	Pfizer
	1

	Moderna
	2

	Other
	3

	I do not remember
	4

	I prefer not to answer
	99



C Did you experience side-effects after receiving the fourth dose? 
[SCRIPTING INSTRUCTIONS: SINGLE CODE]
	No
	1

	Negligible
	2

	Mild
	3

	Moderate
	4

	Severe
	5

	I do not remember
	6

	I prefer not to answer
	99



[SCRIPTING INSTRUCTIONS: IF C = 4,5] 
D For how many days after receiving this fourth dose of the vaccine did you experience the following side-effects ?(fever, cough, shortness of breath, headache, muscle pains, fatigue, other symptoms) [SCRIPTING INSTRUCTION: SHORT NUMERICAL]
	Fever
	[Numerical]
	I do not remember

	Cough
	[Numerical]
	I do not remember

	Shortness of breath
	[Numerical]
	I do not remember

	Headache
	[Numerical]
	I do not remember

	Muscle pains
	[Numerical]
	I do not remember

	Fatigue
	[Numerical]
	I do not remember

	Other symptoms
	[Numerical]
	I do not remember



E What other moderate or severe side-effects did you experience after receiving the fourth dose? [SCRIPTING INSTRUCTION: OPEN ]
[SCRIPTING INSTRUCTIONS: [IF Q8 CODES “FIFTH”]->show A, B, C
A When did you receive the fifth dose of the vaccine (dd.mm.yyyy)? 
[SCRIPTING  INSTRUCTIONS: CALENDAR]
B Which vaccine did you receive? [SCRIPTING INSTRUCTIONS: SINGLE CODE] 
	Pfizer
	1

	Moderna
	2

	Other
	3

	I do not remember
	4

	I prefer not to answer
	99



C Did you experience side-effects after receiving this fifth dose? 
[SCRIPTING INSTRUCTIONS: SINGLE CODE]
	No
	1

	Negligible
	2

	Mild
	3

	Moderate
	4

	Severe
	5

	I do not remember
	6

	I prefer not to answer
	99



[SCRIPTING INSTRUCTIONS: IF C = 4,5] 
D For how many days after receiving this fifth dose of the vaccine did you experience the following side-effects ?(fever, cough, shortness of breath, headache, muscle pains, fatigue, other symptoms) [SCRIPTING INSTRUCTION: SHORT NUMERICAL]
	Fever
	[Numerical]
	I do not remember

	Cough
	[Numerical]
	I do not remember

	Shortness of breath
	[Numerical]
	I do not remember

	Headache
	[Numerical]
	I do not remember

	Muscle pains
	[Numerical]
	I do not remember

	Fatigue
	[Numerical]
	I do not remember

	Other symptoms
	[Numerical]
	I do not remember



E What other moderate or severe side-effects did you experience after receiving the fifth dose? [SCRIPTING INSTRUCTION: OPEN ?]

9. Are you vaccinated against flu for the 2022/2023  season?  [SCRIPTING INSTRUCTIONS: SINGLE CODE]

	Yes
	1

	No
	2

	I do not remember
	3

	I prefer not to answer
	99



[SCRIPTING INSTRUCTIONS: [IF Q9 CODE 1]

10. Did you experience side-effects after receiving this influenza vaccine? [SCRIPTING INSTRUCTIONS: SINGLE CODE]
	No
	1

	Negligible
	2

	Mild
	3

	Moderate
	4

	Severe
	5

	I do not remember
	6

	I prefer not to answer
	99




[SCRIPTING INSTRUCTIONS: [IF Q10 (Q000…) CODES 4,5]
11. For how many days after receiving this influenza vaccine did you experience the following side-effects ? [SCRIPTING INSTRUCTION: LIST WITH SYMPTOMS AND SHORT NUMERICAL ANSWER]

	Fever
	[Numerical]
	I do not remember

	Cough
	[Numerical]
	I do not remember

	Shortness of breath
	[Numerical]
	I do not remember

	Headache
	[Numerical]
	I do not remember

	Muscle pains
	[Numerical]
	I do not remember

	Fatigue
	[Numerical]
	I do not remember

	Other symptoms
	[Numerical]
	I do not remember
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Table S2: Model selection process with main effects of the univariable analyses for each of de possible predictors in each of the imputed datasets. 
	Imputed
dataset
	Sex 
(OR, 95%CI)
Ref = male

	Age
(OR, 95%CI)
Ref = < 55
	Comorbidity
(OR, 95%CI)
Ref = No comorbidities
	Smoke
(OR, 95%CI)
Ref = No 
Smoking
Ex-smoker
Current smoker
	Alcohol consumption
(glasses / week)
(OR, 95%CI)
Ref = No alcohol
1 – 5 
6 – 10
10 – 15
≥ 16
	Recent- COVID-19
(OR, 95%CI)
Ref = No
	Dose- number
(OR, 95%CI)
	History of side- effects
(OR, 95%CI)
Ref = No
	Interval- length
(OR, 95%CI)

	1
	1.57 (1.30-1.91)
	0.84 (0.68-1.04)
	0.93 (0.75-1.16)
	0.82 (0.61-1.10)
1.25 (0.76-2.07)
	0.91 (0.74-1.11)
0.55 (0.40-0.76)
0.78 (0.50-1.23)
1.00 (0.49-2.01)
	0.55 (0.39-0.77)
	0.78 (0.68-0.89)
	3.8 (3.19-4.53)
	0.99 (0.98-1.00)

	2
	1.81 (1.49-2.20)
	0.88 (0.72-1.09)
	1.19 (0.94-1.50)
	0.70 (0.52-0.94)
0.73 (0.46-1.17)
	1.13 (0.92-1.38)
0.66 (0.49-0.91)
0.70 (0.44-1.10)
1.70 (0.92-3.12)
	1.11 (0.87-1.43)
	0.91 (0.80-1.04)
	3.23 (2.75-3.89)
	1.00 (1.00-1.00)

	3
	1.76 (1.45-2.14)
	0.98 (0.80-1.21)
	0.97 (0.78-1.21)
	0.77 (0.57-1.04)
1.13 (0.70-1.82)
	0.90 (0.74-1.09)
0.50 (0.37-0.68)
0.55 (0.35-0.86)
0.76 (0.35-1.66)
	0.77 (0.59-1.02)
	0.88 (0.77-1.00)
	3.80 (3.19-4.52)
	1.00 (1.00-1.00)

	4
	1.62 (1.32-1.98)
	1.04 (0.84-1.28)
	0.96 (0.76-1.21)
	0.75 (0.55-1.01)
1.03 (0.65-1.63)
	1.20 (0.97-1.48)
0.71 (0.51-0.97)
0.73 (0.45-1.18)
1.04 (0.48-2.29)
	0.96 (0.74-1.24)
	0.86 (0.75-0.98)
	4.03 (3.37-4.82)
	1.00 (1.00-1.00)

	5
	1.46 (1.21-1.76)
	0.98 (0.80-1.20)
	1.07 (0.86-1.34)
	0.97 (0.73-1.28)
0.95 (0.58-1.55)
	1.03 (0.85-1.26)
0.46 (0.33-0.65)
1.02 (0.68-1.54)
1.31 (0.68-2.50)
	0.71 (0.53-0.94)
	0.85 (0.75-0.97)
	2.90 (2.43-3.47)
	1.0 1.00-1.00)


We used a General Estimating Equations (GEE) approach for the selection of determinants in the multivariable model. First, determinants were considered for inclusion if they demonstrated statistical significance on the univariable Wald-test (p < 0.15) in the majority of the imputed datasets (≥3). 
OR, 95%CI =  odds ratios (OR) and 95% confidence intervals.

Table S3: (adjusted) Odds ratios of having moderate-to-severe side-effects after a COVID-19 booster vaccination using Rubin’s rules on the estimates of 5 imputed datasets excluding the predictor booster dose.
	Predictors
	
	Final model
	

	
	
	aOR (95% CI)* 
	p-value

	Participant 
	
	
	

	Sex
	Male
	Ref 
	

	
	Female
	1.45 (1.07-1.96)
	0.0324

	Alcohol consumption (glasses/week)
	No alcohol
	Ref
	

	
	1 – 5
	1.11 (0.80-1.54)
	0.538

	
	6 – 10
	0.74 (0.43-1.27)
	0.298

	
	10 – 15
	0.99 (0.54-1.84)
	0.984

	
	≥ 16
	1.45 (0.57-3.71)
	0.445

	Recent COVID-19*
	No
	Ref 
	

	
	Yes
	0.77 (0.40-1.47)
	0.456

	Vaccine 
	
	
	

	History of side-effects after previous doses
	
No 
Yes
	
Ref 
3.42 (2.47-4.72)
	

<0.001





Table S4: Univariable analysis and final model for side-effects after COVID-19 booster vaccines in the complete cases
	Predictors
	Univariate analysis
	Final model

	
	OR (95% CI)
	p-value*
	aOR (95% CI)
	p-value**

	Participant
	
	
	
	
	

	Sex
	Male
	Ref
	<0.001
	Ref 
	

	
	Female
	1.80 (1.37-2.38)
	
	1.47 (1.11-1.95)
	0.007

	Age 
	< 55 years
	Ref
	0.600
	
	

	
	≥ 55 years
	0.93 (0.70-1.22)
	
	
	

	Comorbidities
	Yes
	Ref
	0.706
	
	

	
	No
	1.06 (0.78-1.43)
	
	
	

	Smoking
	No 
	Ref
	0.320
	
	

	
	Ex 
	0.72 (0.47-1.10)
	
	
	

	
	Current 
	0.98 (0.50-1.91)
	
	
	

	Recent COVID-19 infection***
	No
Yes
	Ref
0.81 (0.49-1.34)
	0.417

	
	

	Alcohol consumption (glasses/week)
	No alcohol
	Ref
	0.048
	Ref
	

	
	1 – 5
	0.95 (0.72-1.25)
	
	1.05 (0.79-1.39)
	0.751

	
	6 – 10
	0.52 (0.33-0.81)
	
	0.70 (0.45-1.08) 
	0.106

	
	10 – 15
	0.64 (0.34-1.21)
	
	0.85 (0.44-1.66)
	0.638

	
	16 – 20
	1.37 (0.44-4.22)
	
	1.62 (0.46-5.64)
	0.450

	
	> 20
	1.09 (0.32-3.64)
	
	1.81 (0.63-5.22)
	0.557

	History of side-effects after the previous doses
	
No
Yes
	
Ref
4.71 (3.69-6.01)
	
0.001

	

4.46 (3.48-5.71)
	

<0.001

	Vaccine 
	
	
	
	
	

	Interval (weeks)
	
	1.00 (1.00-1.01)
	0.823
	
	

	Dose
	3
4
5
	Ref
0.85 (0.69-1.05)
0.41 (0.11-1.52)
	0.17

	
	


* Variable selection based on results of the Wald-tests comparing the null-model with the nested model. Variables with p-values of <0.15 are selected for multivariate analysis.
** significance level of 0.05 comparing the reference category with the other categories.
*** COVID-19 in the six months before their booster COVID-19 vaccine.


[image: ]
Figure S1: Performance of our predictive model in each of the imputed training datasets 
AUC 1 to 5 = AUC values for each of the 5 imputed datasets. 
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