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Fig. 1: There is exchangeability at baseline across the date-of-birth eligibility cutoff for the ten (other than dementia) leading causes of disability-adjusted life years and mortality in Wales in 2019.1,2,3,4,5,6,7
1 The data source for this analysis was the SAIL database for Wales. 
2 Grey dots show the mean value for each 10-week increment in week of birth.
3 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
4 All analyses were run on the same sample as those for the effect of the zoster vaccine on dementia occurrence (n=282,541 adults). 
5 The analysis of breast cancer diagnoses was restricted to women only (n=154,218 women); the analysis of prostate cancer diagnoses was restricted to men only (n=128,322 men).
6 P-values based on two-sided t-tests and unadjusted for multiple hypothesis testing: A) ischemic heart disease: 0.477, B) COPD: 0.931, C) stroke: 0.873, D) lower respiratory infections: 0.687, E) lung cancer: 0.075, F) falls: 0.495, G) colorectal cancer: 0.114, H) diabetes: 0.761, I) lower back pain: 0.269, J) pancreatic cancer: 0.981, K) breast cancer: 0.871, L) prostate cancer: 0.542.
7 When adjusting for multiple hypothesis testing (using Anderson’s sharpened q-values) jointly for all baseline conditions and preventive health measures shown in Extended Data Fig. 1 to 3, all p-values were equal to 1.
Abbreviations: Coef=coefficient; CI=confidence interval; COPD=chronic obstructive pulmonary disease.
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Fig. 2: No abrupt change at the date-of-birth eligibility cutoff in the probability of having taken up preventive health measures before the start date of the zoster vaccine program.1,2,3,4,5,6,7,8
1 The data source for this analysis was the SAIL database for Wales. 
2 Panels A and B are also shown in Fig. 1 in the main manuscript. They have been repeated here for comprehensiveness as flu vaccine uptake and PPV uptake also constitute preventive health measures. 
3 All analyses were run on the same sample as those for the effect of the zoster vaccine on dementia occurrence (n=282,541 adults).
4 Breast cancer screening participation was defined as having a record of referral to, attendance at, or a report from “breast cancer screening” or mammography. The analysis of breast cancer screening participation was restricted to women only (n=154,218 women).
5 Grey dots show the mean value for each 10-week increment in week of birth.
6 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
7 P-values based on two-sided t-tests unadjusted for multiple hypothesis testing: A) flu vaccine: 0.802, B) PPV: 0.638, C) statins: 0.302, D) antihypertensive medications: 0.258, E) breast cancer screening: 0.787.
8 When adjusting for multiple hypothesis testing (using Anderson’s sharpened q-values) jointly for all baseline conditions and preventive health measures shown in Extended Data Fig. 1 to 3, all p-values were equal to 1.
Abbreviations: PPV=pneumococcal polysaccharide vaccine; Coef=coefficient; CI=95% confidence interval; Sept=September. 
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Fig. 3: There is exchangeability at baseline across the date-of-birth eligibility cutoff for conditions in the Charlson Comorbidity Index.1,2,3,4,5,6,7
1 This figure only shows those conditions that are not already shown in Extended Data Fig. 1.
2 The data source for this analysis was the SAIL database for Wales.
3 All analyses were run on the same sample as those for the effect of the zoster vaccine on dementia occurrence (n=282,541 adults). 
4 Grey dots show the mean value for each 10-week increment in week of birth.
5 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
6 P-values based on two-sided t-tests unadjusted for multiple hypothesis testing: A) renal disease: 0.206, B) cerebrovascular disease: 0.777, C) congestive heart failure: 0.220, D) myocardial infarction: 0.945, E) peripheral arterial disease: 0.492, F) rheumatologic disease: 0.826, G) peptic ulcer disease: 0.092, H) hemiplegia: 0.865, I) liver disease: 0.227, J) leukaemia: 0.342, K) lymphoma: 0.313.
7 When adjusting for multiple hypothesis testing (using Anderson’s sharpened q-values) jointly for all baseline conditions and preventive health measures shown in figures 1 to 3, all p-values were equal to 1.
Abbreviations: Coef=coefficient; CI=95% confidence interval; Sept=September. 
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Fig. 4: There is exchangeability at baseline across the date-of-birth eligibility cutoff for predicted dementia risk.1,2,3,4,5
1 The data source for this analysis was the SAIL database for Wales. 
2 Grey dots show the mean value for each week of birth.
3 This analysis was run on the same sample as those for the effect of the zoster vaccine on dementia occurrence (n=282,541 adults). 
4 The grey shading of the dots is in proportion to the weight that observations from this weekly increment received in the analysis.
5 Dementia risk was predicted by using all conditions in Extended Data Fig. 1 to 3, as well as gender, decile of the Welsh Index of Multiple Deprivation (WIMD), and all input variables to the Dementia Risk Score.
Abbreviations: Coef=coefficient; CI=95% confidence interval; Sept=September. 
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Fig. 5:  Effect estimates of being eligible (A) and having received the zoster vaccine (B and C) on having at least one shingles diagnosis using local squared regression instead of local linear regression.1,2,3,4,5,6,7,8
1 The data source for this analysis was the SAIL database for Wales 
2 Triangles (rather than points) depict our primary specification.
3 Red (as opposed to white) fillings denote statistical significance (p<0.05). 
4 With “grace periods” we refer to time periods since the index date after which follow-up time is considered to begin to allow for the time needed for a full immune response to develop after vaccine administration.   
5 Grey vertical bars depict 95% confidence intervals around the point estimate of the coefficients (two-sided t-tests).
6 Grey dots show the mean value for each 10-week increment in week of birth.
7 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
8 For panel A, the mean squared error-optimal bandwidth is 173.0 weeks (113,030 adults). For panel B and C, in our primary specification the mean squared error-optimal bandwidth is 153.5 weeks (100,527 adults).
Abbreviations: Coef=coefficient; CI=95% confidence interval; Sept=September.




Fig. 6:  Point estimates for the effect of the zoster vaccine on at least one shingles diagnosis and new dementia diagnoses across different bandwidth specifications.1,2,3,4,5,6
1 The data source for this analysis was the SAIL database for Wales. 
2 The bandwidth is the window (in weeks) in participants’ date of birth that is drawn around the September 2 1933 eligibility threshold. The shorter the bandwidth is, the wider is the 95% confidence interval.
3 95% confidence intervals are not symmetrical around the point estimate because we used robust bias-corrected confidence intervals.
4 The MSE-optimal bandwidth is 90.6 weeks (n=56,098 adults)  and 116.9 weeks (n=76,316 adults) on either side of the threshold for the dementia and shingles outcome, respectively.
5 Grey vertical bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests).
6 White points depict statistically insignificant point estimates (p>0.05).
Abbreviations: MSE=mean squared error.
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Fig. 7:  Effect estimates of being eligible (A) and having received the zoster vaccine (B and C) on having at least one diagnosis of postherpetic neuralgia (PHN) during the follow-up period.1,2,3,4,5,6,7,8
1 The data source for this analysis was the SAIL database for Wales. 
2 Triangles (rather than points) depict our primary specification.
3 Red (as opposed to white) fillings denote statistical significance (p<0.05). 
4 With “grace periods” we refer to time periods since the index date after which follow-up time is considered to begin to allow for the time needed for a full immune response to develop after vaccine administration.   
5 Grey vertical bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests).
6 Grey dots show the mean value for each 10-week increment in week of birth.
7 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
8 For panel A, the mean squared error-optimal bandwidth is 116.0 weeks (75,664 adults) and the p-value is calculated based on a two-sided t-test. For panel B and C, in our primary specification the mean squared error-optimal bandwidth is 96.6 weeks (63,039 adults).
Abbreviations: PHN=postherpetic neuralgia; Coef=coefficient; CI=95% confidence interval; Sept=September.
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Fig. 8: Effect estimates of being eligible (A) and having received the zoster vaccine (B and C) on new diagnoses of dementia using local squared regression instead of local linear regression.1,2,3,4,5,6,7,8
1 The data source for this analysis was the SAIL database for Wales. 
2 Triangles (rather than points) depict our primary specification.
3 Red (as opposed to white) fillings denote statistical significance (p<0.05). 
4 With “grace periods” we refer to time periods since the index date after which follow-up time is considered to begin to allow for the time needed for a full immune response to develop after vaccine administration.   
5 Grey vertical bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests).
6 Grey dots show the mean value for each 10-week increment in week of birth.
7 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
8 For panel A, the mean squared error-optimal bandwidth is 159.4 weeks (98,939 adults) and the p-value is calculated based on a two-sided t-test. For panel B and C, in our primary specification the mean squared error-optimal bandwidth is 170.1 weeks (105,232 adults).
Abbreviations: Coef=coefficient; CI=95% confidence interval; Sept=September.
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[bookmark: _Hlk167450169]Fig. 9: No statistically significant effects of being eligible for the zoster vaccine on each of the ten (other than dementia) leading causes of disability-adjusted life years and mortality in Wales.1,2,3,4,5,6,7
1 The data source for this analysis was the SAIL database for Wales. 
2 These analyses used the same follow-up period (September 1 2013 to September 1 2020) as our primary analyses for dementia shown in the main manuscript and were run on the same sample (n=282,541 adults).
3 The analysis of breast cancer diagnoses was restricted to women only (n=154,218 women); the analysis of prostate cancer diagnoses was restricted to men only (n=128,322 men).
4 Grey dots show the mean value for each 10-week increment in week of birth.
5 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
6 P-values based on two-sided t-tests and unadjusted for multiple hypothesis testing: A) ischemic heart disease: 0.367, B) COPD: 0.858, C) stroke: 0.138, D) lower respiratory infections: 0.068, E) lung cancer: 0.429, F) falls: 0.180, G) colorectal cancer: 0.911, H) diabetes: 0.302, I) lower back pain: 0.993, J) pancreatic cancer: 0.163, K) breast cancer: 0.582, L) prostate cancer: 0.853.
7 When adjusting for multiple hypothesis testing (using Anderson’s sharpened q-values) jointly for all baseline conditions and preventive health measures shown in Extended Data Fig. 9 to 11, all p-values were equal to 1, except for the p-value for F) rheumatologic disease (p-value: 0.189).
Abbreviations: Coef=coefficient; CI=confidence interval; Sept=September; COPD=chronic obstructive pulmonary disease.
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Fig. 10: Effects of being eligible for the zoster vaccine on each condition in the Charlson Comorbidity Index1,2,3,4,5,6,7
1 This figure only shows those conditions that are not already shown in Extended Data Fig. 9.
2 The data source for this analysis was the SAIL database for Wales. 
3 These analyses used the same follow-up period (September 1 2013 to September 1 2020) as our primary analyses for dementia shown in the main manuscript and were run on the same sample (n=282,541 adults).
4 Grey dots show the mean value for each 10-week increment in week of birth.
5 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
6 P-values based on two-sided t-tests and unadjusted for multiple hypothesis testing : A) congestive heart failure: 0.682, B) cerebrovascular disease: 0.687, C) myocardial infarction: 0.828, D) renal disease: 0.829, E) peripheral arterial disease: 0.384, F) rheumatologic disease: 0.006, G) peptic ulcer disease: 0.141, H) hemiplegia: 0.300, I) liver disease: 0.597, J) leukaemia: 0.499, K) lymphoma: 0.529.
7 When adjusting for multiple hypothesis testing (using Anderson’s sharpened q-values) jointly for all baseline conditions and preventive health measures shown in Extended Data Fig. 9 to 11, all p-values were equal to 1, except for the p-value for Fig. 9 Panel F) rheumatologic disease (p-value: 0.189).
Abbreviations: Coef=coefficient; CI=confidence interval; Sept=September.
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Fig. 11: No statistically significant effects of being eligible for the zoster vaccine on preventive health actions.1,2,3,4,5,6,7
1 The data source for this analysis was the SAIL database for Wales. 
2 These analyses used the same follow-up period (September 1 2013 to September 1 2020) as our primary analyses for dementia shown in the main manuscript and were run on the same sample (n=282,541 adults).
3 Breast cancer screening participation was defined as having a record of referral to, attendance at, or a report from “breast cancer screening” or mammography. The analysis of breast cancer screening participation was restricted to women only (n=154,218 women).
4 Grey dots show the mean value for each 10-week increment in week of birth.
5 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
6 P-values based on two-sided t-tests and unadjusted for multiple hypothesis testing: A) flu vaccine: 0.357, B) statins: 0.724, C) antihypertensive medications: 0.163, D) breast cancer screening: 0.248.
7 When adjusting for multiple hypothesis testing (using Anderson’s sharpened q-values) jointly for all baseline conditions and preventive health measures shown in Extended Data Fig. 9 to 11, all p-values were equal to 1, except for the p-value for Fig. 9 Panel F) rheumatologic disease (p-value: 0.189).
Abbreviations: Coef=coefficient; CI=95% confidence interval; Sept=September.
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Fig.12: The September 2 date-of-birth threshold only has an effect on the occurrence of dementia over a five-year follow-up period in the year (2013) for which that date was used as eligibility threshold for zoster vaccination.1,2,3,4,5,6
1 The data source for this analysis was the SAIL database for Wales. 
2 This analysis implements the identical analysis as for September 1 2013 (the date on which the zoster vaccine program started), for September 1 of each of the three years prior to and after 2013. For example, when moving the start date of the program to “-2” (i.e., September 1 2011), we started the follow-up period on September 1 2011 and compared individuals around the September 2 1931 eligibility threshold. The purpose of this analysis is to verify that the day-month (i.e., September 2) cutoff used for zoster vaccine eligibility was not also used for other interventions that affect dementia risk.
3 This analysis used a five-year follow-up period to allow each comparison to have the same length of follow-up.
4 Grey vertical bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests).
5 White points depict statistically insignificant point estimates (p>0.05).
6 Sample sizes within the MSE-optimal bandwidth for shifts from -3 to 3 years are 38,037 adults, 60,755 adults, 73,023 adults, 80,775 adults, 106,042 adults, 112,035 adults, and 77200 adults, respectively.
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Fig. 13: The September 2 date-of-birth threshold only has an effect on the occurrence of dementia over a seven-year follow-up period in the year (2013) for which that date was used as eligibility threshold for zoster vaccination.1,2,3,4,5
1 The data source for this analysis was the SAIL database for Wales. 
2 This analysis implements the identical analysis as for September 1 2013 (the date on which the zoster vaccine program started), for September 1 of each of the six years preceding 2013. For example, when moving the start date of the program to “-2” (i.e., September 1 2011), we started the follow-up period on September 1 2011 and compared individuals around the September 2 1931 eligibility threshold. The purpose of this analysis is to verify that the day-month (i.e., September 2) cutoff used for zoster vaccine eligibility was not also used for other interventions that affect dementia risk.
3 Grey vertical bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests).
4 White points depict statistically insignificant point estimates (p>0.05).
5 Sample sizes within the MSE-optimal bandwidth for shifts from -6 to 0 years are 32,402 adults, 36,415 adults, 36,319 adults, 38,322 adults, 48,383 adults, 91,414 adults, and 83,167 adults, respectively.
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Fig. 14: No effects on new diagnoses of dementia diagnosed in the seven years prior to the start of the zoster vaccine program (i.e., between September 1 2006 to August 31 2013).1,2,3,4,5,6,7,8,9
1 The data source for this analysis was the SAIL database for Wales. 
2 This figure shows the results from the identical analysis as implemented for our primary analysis (for which the results are shown in Fig. 3 in the main manuscript) except that we followed individuals from September 1 2006 to August 31 2013 instead of from September 1 2013 to August 31 2020. This analysis thus compares the exact same date-of-birth cohorts to each other and has the same length of follow-up as our primary analysis, but uses the seven years prior to the start of the zoster vaccine rollout as follow-up period instead of the seven years after program start. The purpose of this analysis is to verify that the same date-of-birth eligibility date used for zoster vaccine eligibility was not used for other interventions in the past that affect dementia risk.
3 Triangles (rather than points) depict our primary specification.
4 Red (as opposed to white) fillings denote statistical significance (p<0.05). 
5 With “grace periods” we refer to time periods since the index date after which follow-up time is considered to begin to allow for the time needed for a full immune response to develop after vaccine administration.   
6 Grey vertical bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests).
7 Grey dots in Panel A show the mean value for each 10-week increment in week of birth.
8 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
9 For panel A, the mean squared error-optimal bandwidth is 109.4 weeks (90,932 adults) and the p-value is calculated based on a two-sided t-test. For panel B and C, in our primary specification the mean squared error-optimal bandwidth is 85.4 weeks (70,853 adults).
Abbreviations: Coef=coefficient; CI=95% confidence interval; Sept=September.
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Fig. 15: No statistically significant effects of being eligible for the zoster vaccine on education levels in Wales.1,2,3,4
1 The data source for this analysis was the 2011 Census in Wales.
2 Grey dots in show the mean value for each birth-month.
3 The grey shading of the dots is in proportion to the weight that observations from this birth-month received in the analysis.
4 The linear regression lines are drawn only in the mean squared error-optimal bandwidth.
Abbreviations: Coef=coefficient; CI=95% confidence interval; Sept=September.
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Fig. 16: No statistically significant effects of being eligible for the zoster vaccine on education levels in Wales among females.1,2,3,4
1 The data source for this analysis was the 2011 Census in Wales.
2 Grey dots in show the mean value for each birth-month.
3 The grey shading of the dots is in proportion to the weight that observations from this birth-month received in the analysis.
4 The linear regression lines are drawn only in the mean squared error-optimal bandwidth.
Abbreviations: Coef=coefficient; CI=95% confidence interval; Sept=September.
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Fig. 17: No statistically significant effects of being eligible for the zoster vaccine on education levels in Wales among males.1,2,3,4
1 The data source for this analysis was the 2011 Census in Wales.
2 Grey dots in show the mean value for each birth-month.
3 The grey shading of the dots is in proportion to the weight that observations from this birth-month received in the analysis.
4 The linear regression lines are drawn only in the mean squared error-optimal bandwidth.
Abbreviations: Coef=coefficient; CI=95% confidence interval; Sept=September.
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Fig. 18: No statistically significant effects of the zoster vaccine on each of the ten (other than dementia) leading causes of disability-adjusted life years and mortality, nor the take-up of preventive health measures in Wales before and after program start, using a difference-in-differences IV design.1,2,3,4,5,6,7
1 The data source for this analysis was the SAIL database for Wales.
2 Baseline balance checks examined occurrence of the listed outcomes at any time before September 1 2013.
3 Negative control outcome analyses used the same follow-up period (September 1 2013 to September 1 2020) as our analysis for dementia shown in the main manuscript (n=96,767 adults).
4 The analysis of breast cancer diagnoses and screenings was restricted to women only (n=55,900 women); the analysis of prostate cancer diagnoses was restricted to men only (n=40,867 men).
5 For the baseline balance check, influenza vaccine receipt was defined as having received the influenza vaccine within one year before September 1 2013; for the negative control outcome analysis, influenza vaccine receipt was defined as having received the influenza vaccine within one year after September 1 2013.
6 PPV vaccine receipt was defined as having received the pneumococcal polysaccharide vaccine at any time before September 1 2013.
7 Error bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests).
Abbreviations: COPD=chronic obstructive pulmonary disease; PPV=pneumococcal polysaccharide vaccine.
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Fig. 19: Effects of zoster vaccination receipt on chronic conditions that are either among the ten leading causes of disability-adjusted life years and mortality in Wales, or part of the Charlson Comorbidity Index.1,2,3,4,5,6
1 The data source for this analysis was the SAIL database for Wales. 
2 These analyses used different follow-up periods of 1 to 8 years to define the outcomes and estimated the effect of vaccination receipt using the fuzzy regression discontinuity design. Our primary follow-up period is seven years, as indicated by the triangular shape for the point estimate.
3 All analyses were run on the same sample as our primary analyses for dementia shown in the main manuscript (n=282,541 adults).
4 Breast cancer screening participation was defined as having a record of referral to, attendance at, or a report from “breast cancer screening” or mammography. The analysis of breast cancer screening participation was restricted to women only (n=154,218).
5 The analysis of breast cancer diagnoses was restricted to women only (n=154,218 women); the analysis of prostate cancer diagnoses was restricted to men only (n=128,322 men).
6 Error bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests).
Abbreviations: COPD=chronic obstructive pulmonary disease.
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Fig. 20: Effect estimates of having received the zoster vaccine on new diagnoses of dementia with versus without adjustment for whether an individual received a diagnosis of shingles during the follow-up period.1,2,3 
1 The data source for this analysis was the SAIL database for Wales.
2 The analyses for the full sample were run on the same sample as our primary analyses for dementia shown in the main manuscript (n=282,541 adults). The analyses for women consists of the n=154,218 women in this sample, the analyses for men was restricted to the n=128,322 men in this sample.
3 Error bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests).
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Fig. 21: Event-study effects for the effect of shingles diagnosis on various outcomes in each of 36 months after the shingles diagnosis.1,2,3,4,5,6,7
1 The data source for this analysis was the SAIL database for Wales.
2 Each point estimate shown is in comparison to the month prior to the shingles diagnosis. Month 0 is the month of the shingles diagnosis.
3 “Dementia specialist” was defined as a neurologist or psychiatrist.
4 “Any new medication” was defined as any of 216 medications that were found to be associated with an increased risk of dementia in an independent study in the SAIL database (reference in the Main Text).
5 “Any new chronic disease” was defined as any chronic condition that is either among the leading ten causes of disability-adjusted life years or mortality among individuals in Wales aged 70+ years (as per the Global Burden of Disease 2019 study), or among the conditions in the Charlson Comorbidity Index.
6 The sample of all event-study plots consists of n=59,158 adults.
7 Error bars depict 95% confidence intervals around the point estimates of the event-study coefficients.
Abbreviations: GP=general practitioner.
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Fig. 22: Kaplan-Meier and cumulative incidence curves for dementia for those who were eligible versus ineligible for zoster vaccination.1,2,3 
1 The data source for this analysis was the SAIL database for Wales.
2 The bandwidth used in this analysis was 54.4 weeks on either side of the September 2 1933 date-of-birth eligibility threshold. 
3 Red and blue shadings depict 95% confidence intervals around the estimates labeled on the respective y-axes.
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Fig. 23: Hazard ratios comparing the association of dementia with treated versus untreated shingles episodes, as well as with multiple versus a single shingles episode.1,2,3,4 
1 The data source for this analysis was the SAIL database for Wales.
2 Hazard ratios were plotted on a logarithmic scale.
3 “Robustness check” refers to the analysis when requiring that a new diagnosis of dementia must have been made at least 12 months after the date of the first shingles diagnosis.
4 Error bars depict 95% confidence intervals around the point estimates of the hazard ratios.
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Fig. 24: The magnitude of the abrupt change in vaccine uptake at the September 2 1933 date-of-birth eligibility threshold was similar between men and women.1,2,3,4
1 The data source for this analysis was the SAIL database for Wales.
2 Grey dots show the mean value for each 10-week increment in week of birth.
3 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
4 For women, the mean squared error-optimal bandwidth is 74.3 weeks (25,286 adults). For men, the mean squared error-optimal bandwidth is 154.7 weeks (43,230 adults). 
Abbreviations: Coef=coefficient; CI=95% confidence interval; Sept=September.
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Fig. 25: Heterogeneity of effect estimates of receiving the vaccine between those with versus without an autoimmune or allergic condition and by receipt of prior influenza vaccination.1,2,3
1 The data source for this analysis was the SAIL database for Wales.
2 The size of the dots and diamonds is in proportion to the number of individuals with the condition.
3 Error bars depict 95% confidence intervals around the point estimates of the effect heterogeneities (two-sided t-tests).
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[bookmark: _Hlk168045810]Fig. 26: Uptake of herpes zoster vaccination in Wales by cohort and year of eligibility.1,2,3
1 The data source for this analysis was the SAIL database for Wales.
2 The red bar corresponds to the respective first year of eligibility for a particular cohort.
3 Eligibility years 3 to 8 had to be aggregated to comply with SAIL data publication standards.
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[bookmark: _Hlk168045802]Fig. 27: Uptake of herpes zoster vaccination in Wales by cohort and year of eligibility among female patients.1,2,3
1 The data source for this analysis was the SAIL database for Wales.
2 The red bar corresponds to the respective first year of eligibility for a particular cohort.
3 Eligibility years 3 to 8 had to be aggregated to comply with SAIL data publication standards.
[image: Ein Bild, das Text, Diagramm, Screenshot enthält.
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Fig. 28: Uptake of herpes zoster vaccination in Wales by cohort and year of eligibility among male patients.1,2,3
1 The data source for this analysis was the SAIL database for Wales.
2 The red bar corresponds to the respective first year of eligibility for a particular cohort.
3 Eligibility years 3 to 8 had to be aggregated to comply with SAIL data publication standards.
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Fig. 29: Between-birth-season differences in vaccine uptake and dementia incidence diverge only in the 1933/1934 birth cohort.1
1 The data source for this analysis was the SAIL database for Wales.
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Fig. 30: Effect estimates of being eligible (A) and having received the zoster vaccine (B and C) on new diagnoses of dementia, taking into account the staggered roll-out and controlling for cohort fixed effects.1,2,3,4,5,6,7,8
1 The data source for this analysis was the SAIL database for Wales.
2 Instead of starting the follow-up period for all individuals on September 1 2013, we adjusted the follow-up period to account for the staggered rollout of the program by beginning the follow-up period for each individual on the date on which they first became eligible for the zoster vaccine (see Methods for details). We added cohort fixed effects to these analyses to control for between-cohort differences of the date at which the follow-up window started. That is, we defined one cohort fixed effect for ineligible individuals and the first catch-up cohort and included additional cohort fixed effects for each group of patients who became eligible at the same time.
3 Triangles (rather than points) depict our primary specification.
4 Red (as opposed to white) fillings denote statistical significance (p<0.05). 
5 With “grace periods” we refer to time periods since the index date after which follow-up time is considered to begin to allow for the time needed for a full immune response to develop after vaccine administration.   
6 Grey vertical bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests).
7 Grey dots in Panel A show the mean value for each 10-week increment in week of birth.
8 The grey shading of the dots is in proportion to the weight that observations from this 10-week increment received in the analysis.
9 For panel A, the mean squared error-optimal bandwidth is 125.8 weeks (76,475 adults) and the p-value is calculated based on a two-sided t-test. For panel B and C, in our primary specification the mean squared error-optimal bandwidth is 78.6 weeks (48,078 adults).
Abbreviations: Coef=coefficient; CI=95% confidence interval; Sept=September.
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Fig. 31: Effect estimates of being eligible for the zoster vaccine on the probability of a new dementia diagnosis, having at least one shingles diagnosis, and having at least one diagnosis of postherpetic neuralgia across various grace periods.1,2,3,4,5,6,7
1 The data source for this analysis was the SAIL database for Wales.
2 With “grace periods” we refer to time periods since the index date after which follow-up time is considered to begin to allow for the time needed for a full immune response to develop after vaccine administration.
3 We show the same plots for the effect estimates of receipt of the zoster vaccine (as opposed to eligibility for the vaccine) in the main manuscript.
4 Grey vertical bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests). 
5 White points depict statistically insignificant point estimates (p>0.05).
6 Triangles (rather than points) depict our primary specification.
7 The samples consists of n=282,541 adults in panel A), and n=296,324 adults in panels B) and C).
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Fig. 32: Effect estimates of being eligible for the zoster vaccine on the probability of a new dementia diagnosis, having at least one shingles diagnosis, and having at least one diagnosis of postherpetic neuralgia across various follow-up periods.1,2,3,4,5,6
1 The data source for this analysis was the SAIL database for Wales.
2 We show the same plots for the effect estimates of receipt of the zoster vaccine (as opposed to eligibility for the vaccine) in the main manuscript.
3 Grey vertical bars depict 95% confidence intervals around the point estimates of the coefficients (two-sided t-tests). 
4 White points depict statistically insignificant point estimates (p>0.05).
5 Triangles (rather than points) depict our primary specification.
6 The samples consists of n=282,541 adults in panel A), and n=296,324 adults in panels B) and C).
Tables 1 to 3
	 
	 
	Full sample
	 
	Female sample
	 
	Male sample

	Variable
	%
	N 
	 
	%
	N 
	 
	%
	N 

	Vaccine eligibility
	
	
	
	
	
	
	
	

	
	Yes
	67.2
	190,004
	
	65.2
	100,542
	
	69.7
	89,461

	
	No
	32.8
	92,537
	
	34.8
	53,676
	
	30.3
	38,861

	Vaccine receipt
	
	
	
	
	
	
	
	

	
	Yes
	29.8
	84,071
	
	28.5
	43,931
	
	31.3
	40,140

	
	No
	70.2
	198,470
	
	71.5
	110,288
	
	68.7
	88,182

	Decile of Welsh Index of Multiple Deprivation, mean (SD)
	5.8 (2.8)
	
	
	5.7 (2.8)
	
	
	5.8 (2.8)
	

	
	1 (most deprived)
	7.9
	22,242
	
	7.9
	12,185
	
	7.8
	10,056

	
	2
	9.0
	25,420
	
	9.1
	14,086
	
	8.8
	11,334

	
	3
	9.2
	26,079
	
	9.4
	14,468
	
	9.0
	11,611

	
	4
	9.8
	27,741
	
	9.8
	15,158
	
	9.8
	12,583

	
	5
	10.7
	30,356
	
	10.8
	16,590
	
	10.7
	13,766

	
	6
	10.8
	30,555
	
	10.8
	16,674
	
	10.8
	13,881

	
	7
	10.0
	28,205
	
	9.8
	15,129
	
	10.2
	13,076

	
	8
	10.5
	29,697
	
	10.4
	16,081
	
	10.6
	13,616

	
	9
	10.6
	29,875
	
	10.5
	16,120
	
	10.7
	13,755

	
	10 (least deprived)
	11.4
	32,347
	
	11.5
	17,714
	
	11.4
	14,633

	Gender
	
	
	
	
	
	
	
	

	
	Male
	45.4
	128,322
	
	NA
	NA
	
	100.0
	128,322

	
	Female
	54.6
	154,218
	
	100.0
	154,218
	
	NA
	NA

	Clinical diagnoses
	
	
	
	
	
	
	
	

	
	Past shingles
	12.2
	34,540
	
	13.3
	20,586
	
	10.9
	13,954

	
	Ischemic heart disease
	16.3
	46,016
	
	11.8
	18,167
	
	21.7
	27,849

	
	Chronic obstructive pulmonary disease
	11.9
	33,505
	
	10.2
	15,712
	
	13.9
	17,793

	
	Past stroke
	7.6
	21,449
	
	6.7
	10,284
	
	8.7
	11,165

	
	Past lower respiratory tract infection
	51.8
	146,388
	
	52.4
	80,735
	
	51.2
	65,653

	
	History of lung cancer
	0.5
	1,402
	
	0.4
	646
	
	0.6
	756

	
	Past fall(s)
	19.0
	53,581
	
	23.7
	36,574
	
	13.3
	17,007

	
	History of colorectal cancer
	2.2
	6,318
	
	1.8
	2,746
	
	2.8
	3,572

	
	History of lower back pain
	45.1
	127,518
	
	47.3
	72,963
	
	42.5
	54,555

	
	Diabetes mellitus
	19.7
	55,664
	
	17.1
	26,430
	
	22.8
	29,234

	Uptake of preventive health measures
	
	
	
	
	
	
	
	

	
	Pneumococcal vaccine (PPV-23)
	70.7
	199,841
	
	69.6
	107,326
	
	72.1
	92,515

	
	Recent statin use
	43.6
	123,026
	
	40.2
	61,922
	
	47.6
	61,104

	 
	Recent antihypertensive use
	59.1
	166,972
	 
	58.5
	90,174
	 
	59.8
	76,798

	
	
	
	
	
	
	
	
	


Table 1: Baseline characteristics of the cohort of individuals in our primary analyses for dementia (n=282,541 adults).1,2,3,4,5,6
1 The data source for this analysis was the SAIL database for Wales.
2 The baseline date was September 1 2013.
3 Recent use of statins and antihypertensive drugs was defined as having received a prescription (whether new or repeat) of these medications within three months prior to September 1 2013.
4 The clinical codes for all diagnoses are shown in the Materials section.
5 Deciles of the Welsh Index of Multiple Deprivation (WIMD) were calculated based on the 2011 WIMD survey. 
6 24 and 1 individuals had missing information for the WIMD and gender, respectively.
	A) Full sample
	 
	 
	 
	 
	 
	 

	
	Main
	Dementia defined by prescription
	Restricted to frequent GP visitors
	Controlled for health service utilization
	Accounting for staggered roll-out
	Quadratic fit
	Controlled for dementia risk factors

	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	CACE
	-3.5
	-1.9
	-3.0
	-3.4
	-3.9
	-3.8
	-3.4

	95% CI
	[-7.1, -0.6]
	[-4.2, -0.1]
	[-6.7, -0.2]
	[-7.0, -0.6]
	[-8.5, -0.6]
	[-7.5, -0.8]
	(-7.0, -0.5)

	p
	0.019
	0.044
	0.036
	0.021
	0.023
	0.015
	0.023

	bandwidth
	90.6
	89.5
	89.8
	90.4
	78.6
	170.1
	88.0

	N
	56,098
	55,502
	47,517
	56,098
	48,078
	105,232
	54,520

	 
	 
	 
	 
	 
	 
	 
	 

	ITT
	-1.3
	-0.8
	-1.2
	-1.3
	-1.2
	-1.8
	-1.2

	95% CI
	[-2.7, -0.2]
	[-1.7, -0.1]
	[-2.8, 0.1]
	[-2.7, -0.2]
	[-2.7, -0.1]
	[-3.6, -0.3]
	(-2.6, -0.2)

	p
	0.022
	0.02
	0.059
	0.025
	0.040
	0.017
	0.025

	bandwidth
	134.4
	139.9
	124.6
	139.8
	125.8
	159.4
	144.2

	N
	83,167
	86,676
	65,478
	86,676
	76,475
	98,939
	89,219

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	B) Women 
	 
	 
	 
	 
	 
	 

	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	CACE
	-5.6
	-3.8
	-5.8
	-5.5
	-5.9
	-6.8
	-5.5

	95% CI
	[-10.0, -2.5]
	[-7.6, -2.1]
	[-10.8, -2.8]
	[-9.8, -2.4]
	[-11.8, -2.4]
	[-12.1, -2.7]
	(-9.8, -2.3)

	p
	0.001
	0.001
	0.001
	0.001
	0.003
	0.002
	0.001

	bandwidth
	149.1
	125.3
	129.4
	147.4
	116.3
	204.4
	145.7

	N
	50,816
	42,649
	37,794
	50,361
	39,142
	70,051
	49,674

	 
	 
	 
	 
	 
	 
	 
	 

	ITT
	-2.9
	-1.9
	-3.4
	-2.9
	-2.6
	-3.4
	-2.7

	95% CI
	[-5.3, -1.3]
	[-3.4, -0.9]
	[-6.1, -1.6]
	[-5.2, -1.2]
	[-4.8, -0.9]
	[-6.1, -1.4]
	(-5.0, -1.1)

	p
	0.001
	0.001
	0.001
	0.001
	0.004
	0.002
	0.002

	bandwidth
	95.5
	96.7
	90.1
	96.6
	107.8
	147.9
	99.8

	N
	32,601
	33,094
	26,400
	32,946
	36,422
	50,491
	34,080

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	C) Men
	 
	 
	 
	 
	 
	 
	 

	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	CACE
	-0.1
	0.7
	1.4
	-0.1
	-0.3
	-0.2
	0.0

	95% CI
	[-4.4, 4.1]
	[-1.7, 3.5]
	[-1.7, 5.2]
	[-4.4, 4.1]
	[-5.1, 4.3]
	[-5.5, 4.7]
	(-4.3, 4.2)

	p
	0.948
	0.491
	0.314
	0.953
	0.862
	0.874
	0.982

	bandwidth
	91.8
	87.4
	147
	92.2
	89.6
	136.4
	92.5

	N
	25,563
	24,353
	34,529
	25,563
	24,606
	37,849
	25,737

	ITT
	0.1
	0.1
	0.9
	0.1
	0
	0.1
	0.1

	95% CI
	[-1.9, 2.1]
	[-0.9, 1.2]
	[-1.0, 3.1]
	[-1.9, 2.1]
	[-2.1, 2.0]
	[-2.3, 2.2]
	(-1.8, 2.1)

	p
	0.935
	0.754
	0.335
	0.941
	0.956
	0.96
	0.897

	bandwidth
	121.3
	146.9
	131.7
	120.7
	118.3
	189.3
	121.7

	N
	33,725
	40,972
	30,706
	33,452
	32,173
	52,906
	33,829



Table 2: Additional robustness checks. The CACE (complier average causal effect) refers to the estimated effect of actually receiving the zoster vaccine rather than merely being eligible for the vaccine. The ITT (intent-to-treat) effect refers to the estimated effect of being eligible for the zoster vaccine1 
1 The data source for this analysis was the SAIL database for Wales
In (1), we show the results from our primary analysis for comparison (i.e., the identical results as shown in Fig. 3 in the main manuscript). In each of the other columns, we implemented the identical analysis as for our primary analysis, except for the following differences.
In (2), we defined dementia solely as a new prescription of donepezil hydrochloride, galantamine, rivastigmine, memantine hydrochloride, or idebenone.
In (3), we restricted the analysis cohort to only those individuals who had visited their primary care provider at least once in each of the five years preceding the start date of the zoster vaccine program.
In (4), we adjusted our regressions for the following indicators of health service utilization during the follow-up period: the probability of receiving at least one influenza vaccination and the number of i) primary care visits, ii) outpatient visits, and iii) hospital admissions. 
In (5), instead of using September 1 2013 as the index date, we set the index date as the date when each date-of-birth cohort first became eligible for the zoster vaccine (see Methods for details) and adjusted our regressions for cohort fixed effects. These results are also shown in Extended Data Fig. 38.
In (6), we used local squared regression instead of local linear regression. These results are also shown in Extended Data Fig. 8.
In (7), adjusted our regressions for all input variables to the Dementia Risk Score.
Abbreviations: CACE=complier average causal effect (i.e., the estimated effect of actually receiving the zoster vaccine rather than merely being eligible for the vaccine); CI=robust bias-corrected confidence interval; p=p value; ITT=intent-to-treat effect (i.e., the estimated effect of being eligible for the zoster vaccine); N=sample size; GP=general practitioner



	
	Dementia
	Shingles
	Postherpetic neuralgia

	
	
	
	

	 
	(1)
	(2)
	(3)

	Difference in CACE by gender
	6.8
	0.7
	-0.4

	95% CI
	(1.2, 12.4)
	(-2.2, 3.7)
	(-1.6, 0.9)

	p
	0.018
	0.626
	0.563

	
	
	
	

	Bandwidth (in weeks)
	90.6
	116.9
	96.6

	N
	56,098
	76,316
	63,039



Table 3: Difference (in percentage points) between women and men in the effect of receipt of the zoster vaccine on new diagnoses of dementia, having at least one shingles diagnosis, and having at least one diagnosis of postherpetic neuralgia. The CACE (complier average causal effect) refers to the estimated effect of actually receiving the zoster vaccine rather than merely being eligible for the vaccine. The reference group is women when calculating the difference in CACE. Observations refer to the number of observations within the optimal bandwidth.1
1 The data source for this analysis was the SAIL database for Wales.
Abbreviations: CACE=complier average causal effect (i.e., the estimated effect of actually receiving the zoster vaccine rather than merely being eligible for the vaccine); CI=confidence interval; p=p-value.



image3.png
Had the flu vaccine within 1 year

Used an antihypertensive drug within

before program start (%)

1 year before program start (%)

A) No discontinuity in past flu vaccine
uptake

~
a
b

o
=)

95% CI[-1.3,1.6)

)
a

"
'
'
'
'
'
'
' Coef: 0.2
'
'
'
'
'
'
s

0

Had the PPV before program start (%)

e
a

o
S

n
o

0

B) No discontinuity in past PPV uptake

<« Olderage

Coef: -0.2
95% CI[-2.1,1.3]

i

Used a statin drug within 1 year

C) No discontinuity in past statin
use

ey
o

o
S
3
p
b

Coef: 0.7
95% CI[-0.8.2.6]

before program start (%)
)
X

0

-156 -104 -52 0 52 104
Week of birth (relative to Sept 2 1933)

156

D) No discontinuity in past
antihypertensive use

\
«—oderage  ( youngersge
75 H
I
50 '
i Coef: 1.0
' 95% CI[-0.8,2.9]
\
25 '
.
I
i
o |
-156 104 52 0 52 104 156

Week of birth (relative to Sept 2 1933)

Attended a breast cancer
screening before program start (%)

-156

-104 -52 0 52 104
Week of birth (relative to Sept 2 1933)

156

E) No discontinuity in past breast
cancer screening participation
!

~
a

o
=]

N
o

0
-156 -104 52 0 52 104
Week of birth (relative to Sept 2 1933)

156

-156 -104 -52 0 52 104
Week of birth (relative to Sept 2 1933)

156




image4.jpeg
~
[

program start (%)
N (41
a o

0

Diagnosis of a renal disease before

A) No discontinuity in past renal
disease diagnoses

Coef: -1.0
95% CI [-2.9,0.6]

O
0004

-156 -104 -52 0 52 104

S
o

w
(=]

Diagnosis of myocardial infarction
before program start (%)
> S

0

Week of birth (relative to Sept 2 1933)

156

D) No discontinuity in past myocardial
infarctions

Coef: -0.1
95% CI [-1.1,1.0]

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

156

N w
o o

before program start (%)
o

0

Diagnosis of cerebrovascular disease

N w
o o

before program start (%)
o

0

Diagnosis of peripheral arterial disease

B) No discontinuity in past
cerebrovascular disease diagnoses

Coef: -0.2
95% CI[-1.2,0.9]

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

156

E) No discontinuity in past peripheral
arterial disease diagnoses

Op

Coef: -0.3

1
1
1
1
1
1
! 95% CI [-1.5,0.7]
1
1
1
1
1

i 000©

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

156

N w
o o

before program start (%)
o

0

Diagnosis of congestive heart failure

N w S o
o o o (=]

before program start (%)

-
=

0

Diagnosis of a rheumatologic disease

C) No discontinuity in past congestive
heart failure diagnoses

1
1

1

1

1

1

1 Coef: -0.6
I 95% CI [-1.7,0.4]
1

1

1

1

1

®
e}
(@]

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

F) No discontinuity in past
rheumatologic disease diagnoses

DC

1
1
1
1
! Coef: -0.0

: 95% CI [-1.0,0.8]
1

1

1

1

1

1

1

1

156

ry
= "an.o

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

156




image5.jpeg
G) No discontinuity in past peptic H) No discontinuity in past hemiplegia 1) No discontinuity in past liver

ulcer disease diagnoses diagnoses disease diagnoses
g % i o 40 : g w0 :
g g 1 9o 1 15} !
» X | 17} 1 o |
© 40 ! oS30 ! Coef: 0.1 @ 40 !
Sk : Coef: 0.8 %2\’ : 95% CI [-0.5,0.5] oX : Coef: -0.3
S - 95% CI [-0.1,1.7] Lo : 2 = 4 95% CI[-0.9,0.2]
S E3 ' a8 | 5§30 i
2 ' E® ' 5 |
a5 1 Qe 20 1 2 £ |
Qo £& =8
a 920 1 ey} ! o 820 !
Y 1 [sie) 1 [=2] 1
8 9] ] g < 10 | 59 ]
2 10 ! g0 1 o 0.10 1
2 2 Thometmetosstoye P 5 : g :
g I 5 pROgrese . g 0000 raeseedeataaaa 50000
a 0 $ 0 < f a2 0 )¢ . | 80000
-156 -104 -52 0 52 104 156 -156 -104 -52 0 52 104 156 -156 -104 -52 0 52 104 156
Week of birth (relative to Sept 2 1933) Week of birth (relative to Sept 2 1933) Week of birth (relative to Sept 2 1933)
J) No discontinuity in past leukaemia K) No discontinuity in past lymphoma
diagnoses diagnoses
o 0 e o 30 :
[ 1 1
£ . 3 .
o~ ! © !
@ X ' m 3 !
=< ' Coef: 0.1 el ' Coef: -0.1
g g = 20 I 95% CI[-0.1,0.3] _g =t 20 I 95% CI [-0.5,0.1]
o8 1 as '
X0 ' Eo 1
3E 1 >€ 1
=0 1 © © 1
2 810 | 5 210 :
8 a 1 3 Q !
[ 1 8 1
8 : 2 :
a aatie — 8 — =
op® o o0 (@] opPc i eese00
-156 -104 -52 0 52 104 156 -156 -104 -52 0 52 104 156

Week of birth (relative to Sept 2 1933) Week of birth (relative to Sept 2 1933)




image6.jpeg
No discontinuity in dementia risk Overlapping dementia risk predictions

25 |
P y 4
— 1
Y— o\o 1
§ i : 0.10
% g R st —— - ‘:___'_,ol o Poseder 0 O Rt
@ £15 ! >
8 =
= S : 2 H Ineligible
c © y 8 Eligible
&% 10 | 0.05
i !
g g 5 : Coef: 0.0
s 1 95% CI[-0.1,0.2]
b 1
1
0 : 0.00
-156 -104 -52 0 52 104 156 10 20 30 40

Week of birth (relative to Sept 2 1933) Prediction at baseline of future risk of dementia (%)




image7.png
(o2}

Probability of at least one shingles diagnosis
over a 7-year follow—up period (in %)
S (4]

A) Effect of being eligible for zoster vaccination on shingles

Effect of being eligible: -1.0
95% Cl: [-2.0,-0.1]

/ p=0.038

&

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

156

Percentage points

Percentage points

o
=}

|
g
=]

Lo
o A
o o

B) Effect estimates of zoster vaccine on shingles across
various follow—up periods

0.1 -0.3 -0.8 -0.7 -1.7 -1.7 -2.2 -25
[-0.9,1.1] [-16,1.2] [-2.4,1.0] [-2.3,1.2) [-3.4,0.2] [-36,03] [-45,-0.1] [-5.0,-0.4]
Lo
' [ | |
1 2 3 4 5 6 7 8

Follow-up period (in years)

C) Consistent effect estimates of zoster vaccine on shingles
across various grace periods

2.2 -33 -32 -29 -29 -27 26
[-45-01]  [-56-12 [-55-12] [47-09] [48-09] [-47-08  [-46-07]
0 2 4 6 8 10 12

Grace period (in months)




image8.emf

A) Shingles

4.0 -2.1 -2.0 -2.2 -2.3 -2.3 -2.4 -2.5 -2.6
[-5.9,1.7] [-45,0.7] [-4.1,-0.2] [-3.9,-0.5] [-3.7,-0.7] [-3.7 ,-0.9] [-3.7 ,-1.1] [-3.7 ,-1.3]
2.0
1%
-
C_) OO ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
O
D
Q)
S
o —2.0 0 |
o 1 ! ! . |
D
al
-4.0
-6.0
0.25 0.5 0.75 1 1.25 1.5 1.75 2

Bandwidth (x times MSE-optimal bandwidth)

B) Dementia

10.0: —-2.6 -4.7 -3.9 -3.5 -3.1 -2.8 —-2.6 -2.3
[-9.5,5.7] [-10.1,-0.1][-8.2,-0.4] [-7.1,-0.6] [ -6.3,-0.6] [ -5.7 ,-0.4] [ -5.3,-0.3] [ -4.7 ,—0.0]
5.0
2
=
@
Q.
% O O ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
E :
-
D o
8 I o ?
D 4 4
O o
-5.0
-10.0
0.25 0.5 0.75 1 1.25 1.5 1.75 2

Bandwidth (x times MSE-optimal bandwidth)






image9.png
Probability of at least one PHN diagnosis

_.
=)

over a 7-year follow-up period (in %)
o
o

0.0

A) Effect of being eligible for zoster vaccination on PHN

Effect of being eligible: -0.3

o ° 95% Cl: [-0.6,0.0]
N O
o p=0.094
O - 2 °
° [ ]
o 6%o0
o
1
1
1
1
1
1
-156 -104 -52 (I) 52 104 156

Week of birth (relative to Sept 2 1933)

Percentage points

Percentage points

| |
- 4

|
—_
o

|
—_
()]

o o
o

[ =)

o o
o

o

o

B) Effect of the zoster vaccine on PHN across different
follow—up periods

0.0 -0.4 -05 -06 -06 -06 -06 -0.7
[-03,03] [-0.8,04] [-1.1,01] [-12,-0.0] [-12,01] [-12,01] [-14,01] [-15,00]

|

e e

1 2 3 4 5 6 7 8

Follow—-up period (in years)

C) Consistent effect of the zoster vaccine on PHN across
different grace periods

-06 -07 -0.8 -07 -07 -07 -07
[-1.4,0.1] [-14,00  [-15,-04] [-14,-0.0] [-14,-0.0] [-15,-01] [-15,-0.1]
0 2 4 6 8 10 12

Grace period (in months)




image10.png
- N
[e2) o

over a 7-year follow—up period (in %)

Probability of a new dementia diagnosis
o

A) Effect of being eligible for zoster vaccination on dementia

B) Consistent effect estimates of zoster vaccine on dementia
across various follow-up periods

e n -0.6 -1.4 -25 -3.4 -29 -4.3 -3.8 -3.7
younger age = [-20,08] [-3303] [-53-03] [-68-12] [-63-03] [-8.2-16] [-7.5-0.8] [-7.4,-0.6]
g 00 : |
2-2.0 |
Effect of being eligible: —1.8 8 40
[
© 95% Cl: [-3.6,-0.3] g 6.0
p=0.017 dqg _80
1 2 3 4 5 6 7 8
Follow-up period (in years)
C) Consistent effect estimates of zoster vaccine on dementia
across various grace periods
n -3.8 -34 -25 -3.1 -3.2 -33 -3.2
*E [-7.5,-0.8] [-7.0,-0.4] [-5.8,0.6] [-6.6,-0.1] [-6.6,-0.1] [-7.2,-0.2] [-7.2,-0.0]
8
o 0.0 |
2-2.0
o g0 |
d?f -6.0
-8.0
-156 -104 -52 0 52 104 156 0 2 4 6 8 10 12

Week of birth (relative to Sept 2 1933)

Grace period (in months)




image11.png
A) No effect on ischemic heart
disease diagnoses

W
o

1

1

1

1

1

1

I Coef: 0.3
1 95% CI [-0.4,1.1]
1

1

1

1

1

1

1

n
o

o

HO O““"C s VU

Had a new ischemic heart disease
diagnosis after program start (%)

1

1
0 \
-156 -104 -52 0 52 104 156
Week of birth (relative to Sept 2 1933)

D) No effect on lower respiratory
tract infections

~
o

1
1

1

1

1 Coef: -1.5
1 95% CI[-3.7,0.1]
1

1

1

(62}
(=]

OOOO(MUU“.@O%—(—»
STTOV 5060

(

n
o

0

-156 -104 -52 0 52 104 156
Week of birth (relative to Sept 2 1933)

Had a lower respiratory tract infection
after program start (%)

Had a new COPD diagnosis

Had a new lung cancer diagnosis

B) No effect on COPD diagnoses

wW
o

n
o

o

Coef: -0.1

95% CI[-1.1,0.9]

after program start (%)

0

-156 -104 -52 0
Week of birth (relative to Sept 2 1933)

E) No effect on lung cancer diagnoses

w
o

n
[=]

after program start (%)
o

52 104

Coef: 0.2

156

95% C1[-0.3,0.8]

0

I

=000

-156 -104 -52 0
Week of birth (relative to Sept 2 1933)

52 104

156

30

n
o

Had a stroke after program
start (%)
=

0

C) No effect on strokes

Coef: -0.6
95% Cl [-1.7,0.2]

-156 -104

60

EN
o

start (%)

Had a fall after program
n
o

0

Week of birth (relative to Sept 2 1933)

F) No effect on falls

-52

0

52 104

Coef: -0.9
95% Cl [-2.6,0.5]

156

~156 104

Week of birth (relative to Sept 2 1933)

-52

0

52 104

156




image12.png
G) No effect on colorectal cancer

diagnoses

W
S

n
o

o

Py

Coef: 0.1

95% Cl [-0.5,0.6]

0

Had a new colorectal cancer diagnosis
after program start (%)

-156 -104 -52

Week of birth (relative to Sept 2 1933)

J) No effect on pancreatic cancer

diagnoses

0

52

104

156

Week of birth (relative to Sept 2 1933)

@

w 1

2 30 1

(=] 1

S |

S !

8 ' :

oL 20 i Coef: -0.2

8 @ 1 95% CI[-0.6,0.1]
SoE |

£5 |

52

2810 |

@ !

o.g !

5% |

c U

b i 5 X 0066600
s 0 e ; 0000000
T -156 -104 -52 0 52 104 156

Had a new diabetes diagnosis

Had a new breast cancer diagnosis

n w
=] =]

after program start (%)
o

0

H) No effect on diabetes diagnoses

Y

Coef: 0.4

95% CI [-0.4,

1.3]

-156 -104

- n w
=) o o

after program start (%)

=)

Week of birth (relative to Sept 2 1933)

K) No effect on breast

-52

0

cancer diagnoses

52 104

Py

Coef: 0.2

95% Cl [-0.5,1

0.9]

156

(2]

T

—104

Week of birth (relative to Sept 2 1933)

-52

0

52

104

Had a lower back pain diagnosis

Had a new prostate cancer diagnosis

» D
o =]

after program start (%)
n
o

0

1) No effect on lower back pain

Coef: -0.0
95% CI [-1.4,1.4]

(]

-156 -104 -52 0 52 104

— n w
o o =]

after program start (in %)

o

Week of birth (relative to Sept 2 1933)

L) No effect on prostate
cancer diagnoses

156

1
1
1
1
1
1
i Coef: -0.0
I 95%CI[-13,1.1]
'
1
1
1
'
1
'

00 C ) o

Q0 eerreneea e o
1
1
L
104 52 0 52 104

Week of birth (relative to Sept 2 1933)




image13.jpeg
A) No effect on congestive heart B) No effect on cerebrovascular C) No effect on myocardial

failure diagnoses disease diagnoses infarctions
2 560 ) . | . 8230 ) o | R g ) - perae
;_<§ + : _8 = : 6 —_ :
P 1 og 1 3 X 1
R = »n -
5 E i Coef: -0.2 Z E i Coef: -0.1 £ : Coef: 0.2
& 1 :-0. > 1 1 -0. == | - 0.
0 g40 1 95% CI[-1.5,1.0] 3 gzo 1 95% Cl[-1.2,0.8] % % 20 1 95% C1[-0.8,1.0]
£9 : g9 : S E :
[ 1 = Q 1 8 o 1
o5 Q= =)l
co 1 09 1 g9 1
Q% 1 = 1 = 1
o ®© 20 i 8 © 10 . S 10
. » DOA0 waleel P ® . 2 2 ~ 1
g_g R UQ':"‘O - g.a o-e STeT ﬁl' TS5 000 gs P O s "’WQ'IU—“ 06
c g ! Toe900 2 8 ! © © .
© o ; © D | 9 1
g8 -3 [+
¥ o : 85 o : T o :
-156 -104 -52 0 52 104 156 -156 -104 -52 0 52 104 156 -156 -104 -52 0 52 104 156
Week of birth (relative to Sept 2 1933) Week of birth (relative to Sept 2 1933) Week of birth (relative to Sept 2 1933)
D) No effect on renal disease E) No effect on peripheral arterial F) Effect on rheumatologic
diagnoses " disease diagnoses disease diagnoses
230 ) |y e gR30 ; Ge | youngerage g0 y ge 1 youngersge ,
= 1 (% g ! = 4
o % 1 § i 1 2 & 1
ga : g \ e :
) g 20 i Coef: ~0.1 I % 85 i Coef: 0.3 S g 36 ; Coef: -0.9
3 N =] o Ol [ o3 % Cl [-1.7,0.
= 8’ : 95% CI[-0.9,0.7] E g : 95% Cl [-0.4,1.2] S 8’ : 95% CI [-1.7,-0.3]
Ba : 58 : £a !
28 ! a8 ! 28 '
€'® 10 i g®10 ; £%10 i
© 9D . Q > . A R E0)
o g plcerse sotetgslonsevays =g | L e %g :
£ ' 2 poo% eSSete S @ 5 oBed) e O O¢
g ! © & 1 - & Poooooes e e ele(e
B 0 1 °T 0 1 ST o 1
1 © 1 T 1
-156 —104 -52 0 52 104 156 L 156 -104 -52 O 52 104 156 -156 -104 -52 0 52 104 156

Week of birth (relative to Sept 2 1933) Week of birth (relative to Sept 2 1933) Week of birth (relative to Sept 2 1933)




image14.jpeg
Had a new peptic ulcer disease

Had a new leukaemia diagnosis

G) No effect on peptic ulcer
disease diagnoses

n w
o =]

diagnosis after program start (%)
o

af

Coef: -0.3
95% Cl [-1.0,0.1]

Omorw aa...l s

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

156

J) No effect on leukaemia diagnoses

n w
o o

after program start (%)
o

€

Coef: 0.1
95% CI[-0.2,0.3]

0 =~

e e

-15

-104 -52 0 52 104
Week of birth (relative to Sept 2 1933)

156

n w
o =]

after program start (%)
o

Had a new hemiplegia diagnosis

0

H) No effect on hemiplegia
diagnoses

Coef: 0.2
95% C1[-0.2,0.7)

Had a new liver disease diagnosis

1) No effect on liver disease
diagnoses

W
=]

Coef: -0.1
95% CI [-0.6,0.3]

n
o

after program start (%)
o

8

04,,_, 00l

fole]

(o}

-156 -104 -52 0 52 104 156

n w
o o

after program start (%)
o

Had a new lymphoma diagnosis

of

Week of birth (relative to Sept 2 1933)

K) No effect on lymphoma diagnoses

Coef: 0.1
95% CI[-0.2,0.4]

00

-156 -104 -52 0 52 104 156

Week of birth (relative to Sept 2 1933)

-156 -104 -52 0 52 104
Week of birth (relative to Sept 2 1933)

156




image15.png
Had the flu vaccine within 1 year

Attended a breast cancer
screening after program start (%)

after program start (%)

A) No effect on flu vaccine uptake

'
gefrage | JOUrgerage o
H ]
g
s 5 I—‘- -
g B i c
' £
, H
50 | =3
=]
' 2
h S
' £
! Coef: 0.8 S
25 ' . Iz}
| 95%CI[-0924] it
' °
| @
123
: =]
0 1

~
o

after program start (%)
n
o

0

o
=)

B) No effect on statin use

'
«-glderage | youngerage .,
'
'
1
'
'
'
'
e TT
Coef: 0.2
95% CI [-1.4,2.0]

-156 -104 -52 0 52 104 156
Week of birth (relative to Sept 2 1933)

D) No effect on breast cancer
screening participation
)

60 !
e
:
|
1 Coef: 0.8
40 1 95% CI [0.6,2.4]
I
1
|
20 |
! - 50
0 (s ST '
i 1
0 ,

-156 -104 -52 0 52 104 156
Week of birth (relative to Sept 2 1933)

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

156

~
a

1 year after program start (%)
n 5
o o

0

Used an antihypertensive drug within

C) No effect on antihypertensive
use

Coef: 1.2
95% CI[-0.5,3.0]

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

156




image16.png
0.0 -04 -06 -1.0 0.3 -0.2 0.7
3.0{ [-1.7,15] [-1.8,0.8] [-1.6,0.7] [-2.3,-0.0] [-0.6, 1.3] [-1.2,0.7] [-0.2, 1.9]

Percentage points

-1 0 1 2 3
Shift of index date (in years)




image17.png
Percentage points
s

0.3
[-1.8,2.4]

1.1
[-0.8,3.1]

-0.6 0.1 -0.1
[-2.2,1.6] [-2.0,1.8] [-1.9,1.5]

-0.3
[-1.4,1.0]

-13
[-2.7,-0.2]

-4 -3 -2
Shift of index date (in years)




image18.jpeg
Probability of a new dementia diagnosis
over a 7-year follow-up period (in %)

10

A) Effect of being eligible for zoster vaccination on dementia

B) Effect of the zoster vaccine on dementia across different
follow—up periods

ﬂ 01 0.2 05 0.4 0.1 0.4 05
= [-0.6,0.9] [-1.0,1.2] [-0.9 ,2.0] [-1.2,23] [-1.8,2.3] [-1.3,2.2] [-1.9,3.1]
o 4.0
e} o
8 20 | | I
; - i 1 |
Effect of being eligible: 0.2 GC, 0.0 : I | | |
o 95% Cl: [-0.6,1.0] S - |
p=0.56 o=
1 2 3 4 5 6 7
Follow—up period (in years)
C) Effect of the zoster vaccine on dementia across different
grace periods
ﬂ 0.5 03 0.1 0.2 0.0 R -0.3
c [-1.9.,3.1] [-2.1,2.8] [-2.4,2.7] [-2.3,2.8] [-2.3,2.3] [-27,22] [-26,1.9]
5 40
o
o 20 | | ‘ ,
(o]
5 |
€ 00 w
: R
o -2.0
o
-4.0
-156 -104 -52 0 52 104 156 0 2 4 6 8 10 12

Week of birth (relative to Sept 2 1933)

Grace period (in months)




image19.png
100

N ) @
S =} =}

Education level 1 or higher (in %)
N
o

- N @ N
= EN i) =}

©

Education level 3 or higher (in %)

A) No discontinuity in education level 1 or higher

B) No discontinuity in education level 2 or higher

neligible Eligible 80 Ineligible | Eligible
— ) —> ~ — | —>
®
1 Coef: -1.68 £64 1 Coef: -1.87
| Cl[-4.07,070] 8 | Cl[-385011]
=3
1 £ 48 I
o
1 3 1
) o
S p i f0e? g% SR Tty
1 c 1
S
1 ® |
S16
1 3 1
1 |
0
| |
24 12 0 12 24 24 12 0 12 24

Month of birth (relative to Sept 1933)

C) No discontinuity in education level 3 or higher
Ineligible

<

Eligible
e

1

1

I Coef: -0.67
| Cl[-2.19,086]
1

|

-24 -12 0 12

Month of birth (relative to Sept 1933)

24

- N @ N
= EN i) =}

©

Education level 4 or higher (in %)

Month of birth (relative to Sept 1933)

D) No discontinuity in education level 4 or higher

Ineligible | Eligible
| — >
I Coef: -0.25

| Cl[1.50,1.00]

-24 -12 0 12

Month of birth (relative to Sept 1933)

24




image20.png
100

N ) @
S =} =}

N
S

Education level 1 or higher (in %)

- N @ N
= EN i) =}

©

Education level 3 or higher (in %)

A) No discontinuity in education level 1 or higher

B) No discontinuity in education level 2 or higher

neligible Eligible 80 Ineligible | Eligible
— — - — Y —
®
1 Coef: -2.38 £64 1 Coef: -2.47
| CIL[5.10,0.34] ) | ClL[5.22028
5
1 £ 48 I
1 N 1
! 2a - o
0,0 K @ .F&%Q.w °
%O@Wﬁb‘b % T | 0 250
1 ® |
S16
1 3 1
1 |
] 0 I
24 12 0 12 24 24 12 0 12 24

Month of birth (relative to Sept 1933)

C) No discontinuity in education level 3 or higher

Ineligible Eligible

1
e >

I Coef: -2.06
| Cl[4.22,010]
1
! o

© oo o

oocoo o 9% © ot
|
|
1
|

24 12 0 12 24

Month of birth (relative to Sept 1933)

- N @ N
= EN i) =}

©

Education level 4 or higher (in %)

Month of birth (relative to Sept 1933)

D) No discontinuity in education level 4 or higher

Ineligible | Eligible
| —>
I Coef: -1.69
| Cl[-3.83 045
1
|
o ol 0o 0 o
@ [ &g_eg_an o0
oo s ) °fs o ® o oF
|
|
1
|
24 -12 0 12 24

Month of birth (relative to Sept 1933)




image21.png
100

N ) @
S =} =}

Education level 1 or higher (in %)
N
o

w A
R I3

=)

Education level 3 or higher (in %)

A) No discontinuity in education level 1 or higher

B) No discontinuity in education level 2 or higher

neligible Eligible 100 neligible Eligible
— — - — —
®
1 Coef: -0.07 £ 80 1 Coef: -0.38
| Cl[-3.21,3.06] g | Cl[-349,272)
S
1 < 60 1
1 Q 1
2 % 9 o o & a % o N o ©
[ o
° ° °° 3 40 2 ) 0 ° 5 a0
1 5 1
1 K] 1
S 20
1 3 1
1 1
] 0 ]
24 12 0 12 24 24 12 0 12 24

Month of birth (relative to Sept 1933)

C) No discontinuity in education level 3 or higher

Ineligible

<

Eligible

e

Cl: [-1.46, 3.41]

1
1
1
1 Coef: 0.98
1
|
|

-24 -12 0 12

Month of birth (relative to Sept 1933)

24

- N @ N
= EN i) =}

©

Education level 4 or higher (in %)

Month of birth (relative to Sept 1933)

D) No discontinuity in education level 4 or higher

Ineligible Eligible

1
| >
1 Coef: 1.24
| Cl[-0.84,332]
1
1
° |
1
1
|
24 -12 0 12 24

Month of birth (relative to Sept 1933)




image22.png
Effect size, 95% CI Effect size, 95% CI

(percentage points) P (percentage points)
Baseline balance checks H
Falls 3.0(0.0,6.0) 0.053 —_——
COPD 12(-1.2,3.7) 0.324 _—
Influenza vaccine receipt 1.0(-2.3,4.4) 0.549 —_—
Dementia 1.0 (0.6, 2.5) 0.241 —14
PPV vaccine receipt 0.9(-23,4.2) 0.576 —_—
Colorectal cancer 0.8(-0.3,1.9) 0.169 —:—o—
Antihypertensive drug use 0.6(-2.9,4.2) 0.720 —
Lung cancer 0.2(-0.4,0.7) 0.526 —:o—
Lower respiratory tract infection 0.1(-35,3.8) 0.940 T
Statin drug use 0.0(-3.7,3.7) 0.993 Il
Pancreatic cancer 0.0(-0.2,0.1) 0.691 -+
Diabetes mellitus -0.7(-3.7,24) 0.673 —0—:—
Stroke -0.7 (-2.8,1.3) 0477 _—
Prostate cancer -0.8(-3.7,2.2) 0.606 _—
Breast cancer -1.1(-3.5,1.2) 0.340 —_—
Lower back pain -1.9(-5.6,1.8) 0.314 -
Breast cancer screening -2.3(-74,29) 0.383 - :
1
Negative control outcome analyses :
Influenza vaccine receipt 1.8(-15,5.2) 0.287 —_—
Breast cancer screening 1.6(-14,4.7) 0.287 —:—o—
Antihypertensive drug use 12(-23,47) 0.497 —-
Diabetes mellitus 0.8(-0.8,2.5) 0.316 —:—o—
Ischemic heart disease 0.3(-1.3,2.0) 0.694 I o —
Breast cancer 0.3(-1.3,1.9) 0.728 —:—o—
Lower back pain 0.1(-3.1,34) 0.930 —_—
Lung cancer .1(-1.0, 1.2) 0.839 —_—
Colorectal cancer -0.1(-1.2,1.0) 0.809 +
Pancreatic cancer -0.1(-0.7,0.5) 0.659 —
COPD -0.1(-2.0,17) 0.876 —_—
Prostate cancer -0.7 (-2.8,1.5) 0.542 —_—
Falls -0.8(-4.2,26) 0.640 —_—_—
Statin drug use -0.9(-4.6,2.8) 0.617 -
Lower respiratory tract infection -1.7(-5.4,2.0) 0.358 - :
Stroke -2.1(-4.2,0.1) 0.084 —_—

beneficial —  harmful

]
]
]
'
-8 -4 0




image23.jpeg
Follow-up period (in years)

Dementia

Breast cancer

Colorectal cancer

Congestive heart failure

COPD

Diabetes

10.8[-1.3,2.5]
8

_;—0.0 [-1.5,1.1]

i-0.2[-3.5,2.9]
B i

10.6[-1.7,3.1]
— it

10.8[-1.4,2.8]
—igat

81 + 7 ¥ + +
5 [-7.1,-0.6] :0.4[-1.4,2.0] :0.3[-0.9,1.3] i-1.1[-4.2,1.7] 10.5[-1.8,2.9] 11.0[-1.0,3.0]

71 —_— — : —_— —

N 0[-7.6,-1.4] :0.3[-1.6,1.8] :0.2[-1.0,1.2] :-0.9[-3.9,1.8] -0.1[-2.3,2.1] :0.8[-1.1,27]
8[-5.9,-0.3] 10.1[-1.6,1.5] :0.4[-0.7,1.5] i-0.3[-2.9,2.2] i-0.2[-2.2,1.9] :0.8[-0.5,2.4]
1[-6.0,-1.0] : 0.6 [-0.7,2.0] :0.5[-0.4,1.5] i-0.8[-2.7,1.2] :0.1[-1.8,2.0] :1.0[-0.2,2.5]

N .0 [-4.3,-0.4] :0.3[-0.8,1.6] 10.2[-0.7,1.1] i-1.4[-3.6,0.5] i-0.1[-1.8,1.6] $1.4[0.0,2.9]

5 1[-2.6,0.3] £0.0[-0.9,1.0] :0.3[-0.4,1.1] 21.0[-2.5,0.3] 0.1 [-15,1.2] {1.410327]

N -0.5[-1.8,0.4] :0.4[-0.3,1.2] £0.4[-0.1,0.9] £1.3[-2.8,-0.3] -0.2[-1.2,0.6] :0.8[-0.1,1.8]

Hemiplegia Ischemic heart disease Leukaemia Liver disease Lung cancer Lymphoma
10.8[-0.4,2.4] 11.1[-0.9,3.5] 10.1[-0.6,0.9] i-0.4[-1.7,0.5] 10.6[-0.5,1.8] 10.2[-0.5,0.8]

81 P oy - —9 g -

:0.7[-0.4,2.2] :0.9[-1.1,3.0] :0.1[-0.4,0.8] i-0.2[-1.5,0.6] : 0.4[-0.6,1.5] :0.2[-0.4,0.9]

7 — —_ - — —— -

11.0[-0.1,2.4] :0.9[-0.6,2.6] :0.0[-0.6,07] i-0.3 [-1.4,0.6] :0.3[-0.9,1.5] 10.4[-0.2,1.1]

61 o = — —o— o=
.6 [-0.4,1.9] 0.7 [-1.0,2.6] i-0.1[-0.7,0.5] :-0.0 [-0.9,0.8] 10.0[-1.1,1.2] :0.3[-0.3,0.9]

51 o— < - == o

:0.2[-0.7,1.4] :0.4[-1.3,2.0] :0.0[-0.5,05] i-0.1[-1.0,0.6] i-0.2[-1.1,0.7] :0.3[-0.2,0.8]

41 -+ —j— + 4 —3 g
.1[-0.7,1.0] 1-0.1 [-1.5,0.2] i-0.1[-0.6,0.3] i-0.1[-0.8,0.5] 0.3[-1.2,0.6] :0.2[-0.2,0.6]

3 —_—— - - -

i-0.1[-0.8,0.6] 0.0 [-1.1,1.1] :0.0[-0.3,04] i-0.3[-0.9,0.3] i-0.0 [-0.7,0.8] i-0.0 [-0.4,0.2]

21 ¢ —— < o= - <

-0.1[-0.5,0.4] :0.1[-0.7,0.8] :0.0[-0.2,03] :0.0[-0.4,0.4] :0.2[-0.3,07] :0.1[-0.1,04]

14 <+ - 6 & > 5

Pancreatic cancer Peptic ulcer disease Peripheral arterial disease Prostate cancer Renal disease Rheumatologic disease

s i-0.3[-1.3,0.3] -0.8[-2.2,0.3] 10.7[-1.1,2.6] i-0.4[-3.3,2.2] i-0.2[-2.6,2.1] +1.6[-3.1,-0.3]

1-0.3[-1.3,0.2] 1-0.7 [-2.1,0.3] 10.7[-0.9,2.5] 1-0.3[-3.2,2.1] 1-0.1[-2.5,2.2] 1.9 [-3.5,-0.6]

7 — —— —_— —_— —_—

N :-0.1[-1.0,0.5] :-0.9[-2.2,0.0] :0.3[-1.4,2.1] i-0.3[-3.0,2.1] i-0.2[-2.3,1.7] +1.9[-3.5,-0.6]

i-0.1 [-0.9,0.4] £1.0 [-2.2,-0.1] 10.4[-1.2,21] i-0.5[-3.1,1.7] i-0.1[-2.0,1.7] £1.8[-3.4,-0.6]
5+ A T —— —— —— it
.0 [-0.6,0.6] :-0.8[-1.9,0.1] :1.0[-0.5,2.6] :0.0[-2.4,2.0] :0.2[-1.5,1.9] £1.5[-2.8,-0.4]

41 — T P —— T

3l .0[-0.5,0.4] £0.7[-1.7,-0.1] :0.3[-0.9,1.6] 10.5[-1.5,2.5] 10.3[-1.2,1.7] £1.1[-2.2,-0.1]
2[-0.6,0.2] 0.3[-1.1,02] :0.3[-0.7,1.4] 0.2[-1.5,1.8] 0.1 [-1.6,1.2] 0.6 [-1.6,0.3]

2 - —— — —c— —o=
1[-0.4,0.1] i-0.2[-0.8,0.1] :0.2[-0.4,0.8] -0.4[-1.7,0.6] :0.2[-0.8,1.2] i-0.2[-0.9,0.4]

14 < - —or b -

I

Effect of zoster vaccination receipt (percentage points)

L R S S e s s S S e e T S e e e s e S e e S e S S T S





image24.jpeg
Effect size, 95% CI

Effect size, 95% CI

(percentage points) P (percentage points)
T
1
Effect of zoster vaccination on dementia :
1
:
Ful -3.5(-7.1,-0.6) 0.019 ——

u
-35(-7.1,-0.7) 0.019 :
1
1
-5.6 (-10.0, -2.5) 0.001 —_—
Women 1
-5.6 (-10.0, -2.5) 0.001 1
1
1
M -0.1(-4.4, 4.1) 0.948 ——
len
-0.1(-4.5, 4.1) 0.934 '
h
-10 -5 0 10

—e— Main specification

Controlled for shingles diagnosis




image25.jpeg
Absolute change in number

of any healthcare visits

-
o

o
3

0.0

-36

HHaT

-24 -12 0 12 24
Month (reference = month prior to shingles diagnosis)

36

1.0 1

Absolute change in number
of GP visits
o
[4,}

i R N ™

-36 -24 -12 0 12 24 36
Month (reference = month prior to shingles diagnosis)




image26.png
i
e —
e —
P S
——
—*——
[ —
— % —
— 4
—
—
—4
— ——
wn o (e}
< S =]
o o A_U
SYSIA 91e Juanedino jo
Jaquinu ul abueyo aynjosqy
p—
=
b—
p—
|
S e e e e e e e e
-
4
o—|
P
1) Q re) =3 re)
~ ('} N o N
S S S S S
o o o o A_U

s)isiA a.e0 juanedul Jo
Jaquinu Ui 8bueyo an|osqy

-24 -12 12 24 36
month prior to shingles diagnosis)

-36

-24 -12 12 24 36
month prior to shingles diagnosis)

-36

Month (reference

Month (reference




image27.jpeg
36

12

month prior to shingles diagnosis)

—-24 -12

-36

o o o
© < N

(syuiod 9,) uonduosaid uonedIpaw [eJAUE UB
Buinieoal jo Ayjigeqold up abueyd aynjosqy

0
-24 -12 12 24 36
month prior to shingles diagnosis)

-36

o o o
-

N
(syuiod 9,) uonduosaid uopesipaw mau Aue
Buiaieoal jo Ayjigeqold up abueyd aynjosaqy

Month (reference

Month (reference




image28.jpeg
<

o o
(sjuiod 9,) uonduosaid uieqebaid Jo unuadeqeb e
Buiaieoal jo Ayjigeqold up abueyd aynjosaqy

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ M
!
23
=

—o—
e

i

—o—

#

o [te} o [to} o
-~ -~

N
(syuiod 9,) uonduosaid pioido mau e Buiaiedal
Jo Ajjigeqoud ul abueyo aynjosqy

24 36

12
month prior to shingles diagnosis)

-12

24

month prior to shingles diagnosis)

Month (reference

Month (reference




image29.jpeg
[

© ) ©
o o ﬂ
(sjuiod 9,) sisoubelp aseas|p d1UOIYO mau
Aue jo Ayjgqeqoud ur ebueyo eynjosqy

1.0

0.3

2 1 0 1 2
o S S ﬂ ?
(sjuiod 9,) sisoubelp enuawap mau e
Jo Ayjigeqoud ur abueyo synjosqy

24 36

12

month prior to shingles diagnosis)

-24 -12

-36

24 36

12

month prior to shingles diagnosis)

-24 -12

-36

Month (reference

Month (reference




image30.jpeg
0.004

0.01

0.002
0.000
-0.002

Jsijeroads ejusWap € 0} S|eLsjal JO
Jaquinu ul 8bueyd aynjosqy

[=}
o

[S)

-0.01

s|esssyal sie1oads Aue jo
Jaquinu uj abueyd aynjosqy

-12 12 24 36
month prior to shingles diagnosis)

-24

-36

12 24 36

month prior to shingles diagnosis)

=12
Month (reference

-24

-36

Month (reference




image31.jpeg
Full Women

Probability of no

dementia diagnosis (%)
~ (o] o O [(e] 3
o O o © o O

4 5 6 7 8 0 1 2 3 4 5 6 7 8 0 1 2
Years since start of follow—up period (September 1 2013)

Full Women

N
o

=
o O,

(6]

o

Cumulative incidence of
dementia diagnoses (%)

4 5 6 7 8 0 1 2 3 4 5 6 7 8 0 1 2
Years since start of follow—up period (September 1 2013)

— Eligible — Ineligible

'/

00-

00-




image32.jpeg
Treated vs. untreated shingles

Multiple vs. single episode

Full

Women

Men+

0.89 (0.84, 0.94), n=41320

-

0.88(0.83, 0.98), n=41320

_—

0.93 (0.86, 1.00), N=24020

0.91 (0.85, 0.98), n=24020

B

0.84 (0.77, 0.92), n=17300
>

0.83 (0.76, 0.91), n=17300

1.27 (1.11, 1.46), n=7116
=

1.23 (1.08, 1.40), n=7116
-

1.30 (1.10, 1.54), n=4658

1.24 (1.06, 1.46), n=4658
-

1.21 (0.96, 1.53), n=2458
-

1.21(0.97, 1.52), n=2458
S

080 085 090 095

1.00 1.0
Hazard ratio

2 1.4

-= Main specification =~ Robustness check





image33.png
Ever had the zoster vaccine (%)

o))
=

TN
o

N
=

O.

Women
1
1
|
1
1
1
1
1

@00 O
/
O~ O
O @ O
O

Coef: 43.7
95% Cl: [41.9,46.2]

1
0 0 00000 0 orere-ere-t--,

-156 -104 -52 0 52 104 156
Week of birth (relative to Sept 2 1933)

Ever had the zoster vaccine (%)

o))
=

TN
o

N
=

O.

Men
|
|
| ® >
| 00°

@ O c

M@
: ®0, o
|
|
|
|
| Coef: 49.5
\ 95% Cl: [47.7,51.2]
:
|
|
|
|
|
|
|
|
|
1

| ——————————

-156 -104 -52 0 52 104 156
Week of birth (relative to Sept 2 1933)




image34.jpg
Without the condition With the condition Effect heterogeneity Effect heterogeneity

(with the condition) « - (with the condition)

N Mean Effect N Mean Effect Size (95% CI) ]
incidence  size incidence size
Type 1 diabetes mellitus 55221 17.8 -3.9 877 6.5 228 26.7 (1.5,51.9) 0.038
Inflammatory bowel disease 55290 17.8 -3.8 808 6.4 18.2 22.0 (-6.5,50.5) 0.130
Pernicious anemia 54877 17.9 -39 1221 4.9 123 16.2 (-5.0,37.3) 0.134 :
Graves' disease 54598 17.6 -3.7 1500 18.8 26 6.3(-9.6,22.3) 0.435 :
Psoriasis 53659 178 -36 2439 142 20 16(-119,152) 0.816 B
Polymyalgia rheumatica 53722 17.2 -34 2376 273 -6.5 -3.1(-16.6, 10.4) 0.649 —'—:—
Vasculitis 55325 17.5 -3.4 773 26.3 -9.2 -5.8 (-28.3,16.7) 0.615 :
Rheumatoid arthritis 54378 17.5 -3.4 1720 20.3 -9.4 -6.1(-26.2, 14.0) 0.552 :
Rare conditions 54868 17.3 -3.2 1230 30.5 -14.8 -11.6 (-30.3, 7.2) 0.226 :
Autoimmune condition 45129 17.3 -4.2 10969 18.9 -0.7 3.5(-3.6,10.6) 0.336 —:—0—
i
Asthma 45429 19.0 -5.5 10669 12.4 4.1 9.6 (2.7,16.5) 0.007 : —_—
Allergic rhinitis 52272 18.2 -4.2 3826 11.6 4.1 8.3(-1.4,18.0) 0.093 —:—O—
Urticaria 53476 17.8 -3.8 2622 13.4 23 6.1(-4.9,17.2) 0.276 —;—0—
Other 53715 17.6 -3.7 2383 18.2 1.4 5.1(-7.9,18.1) 0.440 —:0—
Eczema 51498 18.1 -38 4600 12.4 -0.4 3.4(-5.8,125) 0.473 —:O—
Conjunctivitis 54950 17.6 -3.4 1148 19.5 -6.9 -3.5(-19.8,12.9) 0.676 :
Angioedema 55665 17.5 -3.4 433 36.5 -20.8 -17.4 (-55.6, 20.8) 0.371 :
Anaphylaxis 55746 17.5 -3.4 352 33.8 -21.5 -18.1 (-52.7, 16.5) 0.305 :
Allergic condition 36243 19.5 -5.9 19855 14.7 0.3 6.2 (0.5,11.9) 0.034 :+
'
Allergic or autoimmune ‘
con d?ﬁan 29971 19.2 -5.9 26127 16.0 -1.0 4.9 (-0.7,10.5) 0.087 E—Q—
1
Influenza vaccine last 5 years 12303 43.1 -25.3 43795 15.9 -2.0 23.3(2.0,44.7) 0.032 : @
Influenza vaccine last 3 years 13592 38.2 -22.0 42506 15.8 -1.9 20.1(1.9,38.4) 0.031 : L
Influenza vaccine last year 16177 36.3 -20.2 39921 15.4 -1.5 18.7 (3.8,33.6) 0.014 : —_—
benefit more : benefit less
1
;
0

30




image35.png
~ull

Start of eligibility: 2013-09-01 Start of eligibility: 2014-09-01 Start of eligibility: 2015-04-01

Birth cohort: [1933-09-02, 1934-09-02) Birth cohort: [1934-09-02, 1936-09-02) Birth cohort: [1936-09-02, 1937-09-02)

N A O
e 9O O

=

-
@ S

0
< ™

9.21

& ® 3 D N S 3
—— O i —— O S EEm S
Start of eligibility: 2016-04-01 Start of eligibility: 2017-04-01 Start of eligibility: 2018-04-01
Birth cohort: [1937-09-02, 1938-09-02) Birth cohort: [1938-09-02, 1940-09-02) Birth cohort: [1940-09-02, 1941-09-02)

N A O
e QO o 9

8.26
28.59
1.57
23.64
11.02

N
o)
v
o
©
< I~ : X
! » )
o ] © A _ [—— I
0 1 2 8

Start of eligibility: 2019-04-01 —6

Birth cohort: [1941-09-02, 1942—-09-02)

»r o
<

N
=

Received zoster vaccination (in % of the eligible birth cohort)

=

Year since start of vaccination eligibility period




image36.png
Female

N A O
© 9 O

=

N A O
©c ©0 <o 9

Start of eligibility: 2013-09-01 Start of eligibility: 2014-09-01 Start of eligibility: 2015-04-01
Birth cohort: [1933-09-02, 1934-09-02) Birth cohort: [1934-09-02, 1936-09-02) Birth cohort: [1936-09-02, 1937-09-02)
(0 0]
O
N
(ap]
0 S
0 - % ™ S = > 3
— O O —— O © B 4 o
Start of eligibility: 2016-04-01 Start of eligibility: 2017-04-01 Start of eligibility: 2018-04-01
Birth cohort: [1937-09-02, 1938-09-02) Birth cohort: [1938-09-02, 1940-09-02) Birth cohort: [1940-09-02, 1941-09-02)
3
. (0 0]
S % S
A ) —
™ Ql [V o)
: - & Y Il N =
o s) © N o> < ™ = L0
— 1 o A B — I
Start of eligibility: 2019-04-01 —6 0 1 2 3 —6 0 1 2 3

Birth cohort: [1941-09-02, 1942—-09-02)

N2
Q<

N
=

Received zoster vaccination (in % of the eligible birth cohort)

=

AN
@ o (0 0]
-
& 0 N
oy I
0 1

-6 2 8
Year since start of vaccination eligibility period




image37.png
Male

N A O
© 9 O

=

N A O
©c °0 <o 9

Start of eligibility: 2013-09-01 Start of eligibility: 2014-09-01 Start of eligibility: 2015-04-01
Birth cohort: [1933-09-02, 1934-09-02) Birth cohort: [1934-09-02, 1936-09-02) Birth cohort: [1936-09-02, 1937-09-02)
O o
o N
< (00)
(ap]
& &
& ~ ¥ & S 5 o v
—— O o —— O S B o
Start of eligibility: 2016-04-01 Start of eligibility: 2017-04-01 Start of eligibility: 2018-04-01
Birth cohort: [1937-09-02, 1938-09-02) Birth cohort: [1938—-09-02, 1940-09-02) Birth cohort: [1940—-09-02, 1941-09-02)
(0 0]
© ™
3 % "
Al (ap)] Lo
5 0 - - -
2 2 3 2 s 2 3 — O
S ] S — N ‘_ R
Start of eligibility: 2019-04-01 —6 0 1 2 3 —6 0 1 2 3

Birth cohort: [1941-09-02, 1942—-09-02)

N2
Q@ <

N
=

Received zoster vaccination (in % of the eligible birth cohort)

=

o
|4.82

Year since start of vaccination eligibility period




image38.png
50

N w B
o o (=]

Incidence (%)

=y
o

Zoster vaccine uptake

Dementia

.

.

F 3 . . 2

.

.

24

20

16

}

1926/27 1927/28 1928/29 1929/30 1930/31 1931/32 1932/33 1933/34

1926/27 1927/28 1928/29 1929/30 1930/31 1931/32 1932/33 1933/34

Birth cohort

Birth season ® March — August A September — February





image39.png
Probability of a new dementia diagnosis
over a 7-year follow-up period (in %)

n
o

D

-
N

A) Effect of being eligible for zoster vaccination on dementia

Younger age

Effect of being eligible: -1.2
95% Cl: [-2.7,-0.1]
p=0.041

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

156

Percentage points

Percentage points

| | | |
© o B~ b O
o o o o o

| R R |
© o hDb O
o o o o o

B) Effect of the zoster vaccine on dementia across different
follow-up periods

-0.7 11 -26 -38 -3.1 -49 -39 -4.2
[—21 0.7 [-27,04] [-56,-0.7) [-7.7,-16] [-7.0,-04] [-96,-22] [-85,-0.6] [-8.8,-0.7]

[
L

3 4 5 6
Follow-up period (in years)

C) Consistent effect of the zoster vaccine on dementia
across different grace periods

-39 -37 -29 -39 -4.0 -3.7 -36
[-85,-06] [-83,-04] [-70,05] [-84,-05] [-85,-06 [-81,-02] [-80.-0.1]
0 2 4 6 8 10 12

Grace period (in months)




image40.png
—_
[=]

Percentage points
|
)

|
@
=)

L o
o o

|
N

Percentage points
o

|
o o
o 2

Percentage points
S
(&)}

A) Dementia

-13 -1.3 -1.0 -1.2 -1.3 -1.3 -1.2
[-2.7 ,-0.2] [-2.7 ,-0.1] [-2.4,0.2] [-2.6 ,-0.0] [-2.7 ,-0.1] [-2.7 ,-0.1] [-2.7.,0.0]
0 2 4 6 8 10 12
Grace period (in months)
B) Shingles
-1.0 -1.4 -1.4 -1.4 -1.3 -1.3 -1.3
[-1.7..-0.2] [-2.1.,-0.7] [-2.1.,-0.6] [-2.0.,-0.6] [-1.9.,-0.6] [-1.8.-0.5] [-1.9.,-0.5]
0 2 4 6 8 10 12
Grace period (in months)
C) Postherpetic neuralgia
-0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3
[-0.6,0.0] [-0.6 ,0.0] [-0.6 ,-0.0] [-0.6,0.0] [-0.6 ,-0.0] [-0.5,0.0] [-0.5,-0.0]
0 2 4 6 8 10 12

Grace period (in months)




image41.png
—_
o

Percentage points
|
o

|
w
[=)

L o —_
o o o

Percentage points

|
n
=)

o
=

I
o
[S)

Percentage points
S
[¢)]

A) Dementia

-0.2 -0.4 -0.9 -1.1 -1.0 -1.5 -1.3 -1.6
[-0802). . 1 .T,O.1] [-1.9-0.2) [-23-03] [-2.2-0.0] [-29,-05] [-2.7,-0.2] [-3.2-03]
| "|
[ 2 3 &5 6 7 8
Follow-up period (in years)
B) Shingles
0.1 -0.2 -0.4 -0.5 -0.8 -0.9 -1.0 =11
[-0.2,04] [-07,02] [-1.001] [-1.002] [-14,-02] [-14,-01] [-1.7,-02] [-1.8,-0.3]
I
1 | | |
[ 2 3 4 5 6 7 8
Follow-up period (in years)
C) Postherpetic neuralgia
-0.0 -0.2 -0.2 -0.3 -0.3 -0.3 -0.3 -0.3
[-0.1,0.2]  [-0.4,00] [-05-0.0] [-0.6,-0.0] [-0.60.0] [-0.6,00] [-0.6,00] [-0.7,-0.0]
1 2 3 4 5 6 7 8

Follow-up period (in years)




image1.png
w »
o o

before program start (%)
S S

Had an ischemic heart disease

0

A) No discontinuity in past ischemic
heart disease diagnoses

Coef: -0.3
95% Cl [-1.7,0.8]

T oo ﬁ._!—ql.'.‘ vy
1
1
1
1
1
:
1
-156 -104 -52 0 52 104 156

D ~
(=] o

Had a lower respiratory infection
before program start (%)
(o))
o

40

Week of birth (relative to Sept 2 1933)

D) No discontinuity in past lower
respiratory infections

1
1
1

h 1

1
1
I Coef: 0.3
1 95% Cl [-1.4,2.0]

o :

D, &) @ °

T oD e eee—2a 0 0
e e T oo oD

1
1
1
1
1
1
1

-156 -104 -52 0 52 104 156

Week of birth (relative to Sept 2 1933)

30

n
[=]

start (%)

Had COPD before program
>

0

B) No discontinuity in past COPD
diagnoses

Coef: -0.0
95% Cl [-1.1,1.2]

OO0

o
&
,
,

-156 -104 -52 0 52 104

g 50
©

g
s 40
Qo
230
ST
55
S 420
©

o

2
5 10
e]

©

T 0

Week of birth (relative to Sept 2 1933)

E) No discontinuity in past lung cancer

diagnoses

1

P ge 1 youngerage
1
1
1
! Coef: 0.2
| 95%CI[-00,08]
1
1
1
1
1
1
1
1
1
1

156

slefelelelolel ~ 222000000
1

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

156

30
£
©
o
D
[}
<)
g 20
oX
S
FE=
o8
X 0
2 10
[72)
©
©
(0]
T

0

C) No discontinuity in past strokes

Coef: -0.1
95% CI [-1.0,0.9]

U0 e ‘..QQ ) .

-156 -104 -52 0 52 104

50
§
[=2]
<]
° =30
ST
Qg
2320
s
©
B 10
I

0

Week of birth (relative to Sept 2 1933)

F) No discontinuity in past falls

Coef: 0.4
95% CI [-1.0,2.1]

156

-156 -104 -52 0 52 104

Week of birth (relative to Sept 2 1933)

156




image2.png
Had colon cancer before

Had a pancreatic cancer diagnosis

G) No discontinuity in past colorectal H) No discontinuity in past diabetes 1) No discontinuity in past lower

cancer diagnoses diagnoses back pain
50 . 40 ' .
: © : g 75 1
540 X I3 ! Coef: 0.2 D~ | Coef: 0.9
X ! Coef: 0.4 5z 30 ' 95%CI13.1.8] Qe ! 95% C1[-3.0,0.8]
= | 95%CI[-0.1,1.3] o ! . =T :
& 30 | SR ) - Q© 1
@ X T, .| 00 selegeelo s xw50] L cecen eenas 5006
ot20 O ° © O0o 3] DOOOO==eey - SSTETO oY 0C
£ 1 o 1 ® E I
Z20 | g% | o |
o Q <)
= : S 10 | 352 |
10 1 © 1 > 1
1 ° I © 1
slelojeleleletele; \ =0000000 £ ! T !
\ 0 \ 0 \
-156 -104 -52 0 52 104 156 -156 -104 -52 0 52 104 156 -156 104 -52 0 52 104 156
Week of birth (relative to Sept 2 1933) Week of birth (relative to Sept 2 1933) Week of birth (relative to Sept 2 1933)
J) No discontinuity in past pancreatic K) No discontinuity in past breast L) No discontinuity in past prostate
cancer diagnoses cancer diagnoses cancer diagnoses
30 e gerage 30 o olderage | qerage , w 30 ) e gerage
! 8% : g% !
1 2c 1 5c 1
£ ' Coef: 0.0 T . S X
& _20 U esmononon S 820 ! Coef: 0.0 S 8§20 ! Coef: -0.4
R | > Cl[-0.1,01] ol ' 95% CI[-1.1,0.9] g | 95% CI [-2.0,1.1]
st ! 58 ! 5§ !
o g8 1 o 1 o> 1
s @ = O Lo h
5 10 . 83510 ' 8 510} ° -
< ' Q0 ' 3o ——e
o 0o o oo ('] 2 o =5 e
! =1 scetyiysitovytetziy a2 !
fite] T o
1 T 1 (] 1
0 POO -: == 000 0 : T 0 :
-156 —104 52 0 52 104 156 104 52 0 52 104 104 52 0 52 104

Week of birth (relative to Sept 2 1933) Week of birth (relative to Sept 2 1933) Week of birth (relative to Sept 2 1933)




