Supplementary Table S1. Recommended Immunization Schedules for Pneumococcal Conjugate Vaccines (PCVs) in China by Age at Initiation.
	Age at Initiation
	Schedule Type
	Total Doses (Primary + Booster)
	Intervals

	6 weeks–6 months
	Standard
	4 (3 + 1)
	Primary: ≥ 4 or 8 weeks
Booster: 12–15 months

	7–11 months
	Standard
	3 (2 + 1)
	Primary: ≥ 4 or 8 weeks
Booster: ≥12 months and ≥2 months post-primary

	12–23 months
	Catch-up
	2
	≥ 2 months

	2–5 years
	Catch-up
	1
	Not applicable


Note: The approved age range for imported PCV13 (Pfizer) was restricted to 6 weeks–15 months during 2016–2022 and expanded to 5 years in 2023; PCV7 and domestic PCV13 products have consistently been approved for children aged 6 weeks to 5 years.

Supplementary Table S2. Sensitivity Analysis: County-Level Transition Year Censoring at 2021.
	GDP Stratum
	Counties
	Counties with Observed Transition
	Counties without Observed Transition
	Median Transition Year
	IQR
	Range

	High
	23
	23
	0
	2019
	2018–2019
	2012–2020

	Upper Middle
	22
	22
	0
	2019
	2019–2020
	2011–2021

	Lower Middle
	22
	21
	1
	2020
	2020–2021
	2018–2021

	Low
	23
	19
	4
	2021
	2020–2021
	2019–2021


Note: This sensitivity analysis addresses potential underestimation of PPV23 coverage in the 2022 birth cohort because PPV23 administration was concentrated around 24 months of age and delayed administration after the second birthday may not have been fully captured among children born late in 2022. IQR, interquartile range; GDP, gross domestic product.

Supplementary Table S3. Sensitivity Analysis: Tests for GDP-Stratified Transition Timing and Ordered GDP Trend Analysis Censoring at 2021.
	Analysis
	Statistic
	Value
	df
	P value
	Interpretation

	Sensitivity censored at 2021, observed transitions only
	Kruskal-Wallis H
	40.648
	3
	7.77 × 10^-9
	Transition timing gradient remained after censoring at 2021.

	Sensitivity censored at 2021, ordered GDP stratum trend
	Linear trend slope (years per higher GDP stratum), permutation
	-0.776
	
	5.00 × 10^-5
	Higher GDP strata still transitioned earlier among counties observed by 2021.

	Sensitivity censored at 2021, continuous GDP rank association
	Spearman ρ, permutation
	-0.698
	
	5.00 × 10^-5
	GDP rank association remained after censoring at 2021.


Note: Permutation P values were calculated at the county level. For permutation tests shown as 5.00 × 10^-5, the value reflects the lower bound from 19,999 permutations plus the observed statistic. GDP, gross domestic product.

Supplementary Table S4. Type II Wald chi-square Tests for Market Period, Continuous Birth Cohort Year, Vaccine Type, and GDP Stratum Interactions  (2011–2022).
	Model
	Term
	Wald chi-square
	df
	P value

	Segmented full model
	Vaccine type
	696.997 
	1
	<0.001

	Segmented full model
	Birth cohort year
	30.399 
	1
	<0.001

	Segmented full model
	Market period
	73.826 
	3
	<0.001

	Segmented full model
	GDP stratum
	9.289 
	3
	0.026

	Segmented full model
	Vaccine type × Birth cohort year
	454.498 
	1
	<0.001

	Segmented full model
	Vaccine type × Market period
	945.908 
	3
	<0.001

	Segmented full model
	Birth cohort year × Market period
	124.079 
	3
	<0.001

	Segmented full model
	Vaccine type × GDP stratum
	719.944 
	3
	<0.001

	Segmented full model
	Birth cohort year × GDP stratum
	0.740 
	3
	0.864

	Segmented full model
	Market period × GDP stratum
	16.452 
	9
	0.058

	Segmented full model
	Vaccine type × Birth cohort year × Market period
	455.900 
	3
	<0.001

	Segmented full model
	Vaccine type × Birth cohort year × GDP stratum
	1.048 
	3
	0.790

	Segmented full model
	Vaccine type × Market period × GDP stratum
	13.902 
	9
	0.126

	Segmented full model
	Birth cohort year × Market period × GDP stratum
	6.809 
	9
	0.657

	Segmented full model
	Vaccine type × Birth cohort year × Market period × GDP stratum
	2.392 
	9
	0.984

	Segmented reduced model
	Vaccine type
	690.196 
	1
	<0.001

	Segmented reduced model
	Birth cohort year
	30.209 
	1
	<0.001

	Segmented reduced model
	Market period
	73.398 
	3
	<0.001

	Segmented reduced model
	GDP stratum
	9.272 
	3
	0.026

	Segmented reduced model
	Vaccine type × Birth cohort year
	452.900 
	1
	<0.001

	Segmented reduced model
	Vaccine type × Market period
	938.931 
	3
	<0.001

	Segmented reduced model
	Birth cohort year × Market period
	123.302 
	3
	<0.001

	Segmented reduced model
	Vaccine type × GDP stratum
	719.340 
	3
	<0.001

	Segmented reduced model
	Birth cohort year × GDP stratum
	0.759 
	3
	0.859

	Segmented reduced model
	Market period × GDP stratum
	16.392 
	9
	0.059

	Segmented reduced model
	Vaccine type × Birth cohort year × Market period
	455.679 
	3
	<0.001

	Segmented reduced model
	Vaccine type × Birth cohort year × GDP stratum
	1.068 
	3
	0.785

	Segmented reduced model
	Vaccine type × Market period × GDP stratum
	13.880 
	9
	0.127

	Segmented reduced model
	Birth cohort year × Market period × GDP stratum
	6.859 
	9
	0.652



Supplementary Table S5.  Segmented Regression Estimates for Pneumococcal Vaccination Coverage by Birth Cohort and County-Level GDP Stratum (2011–2022).
	Variable
	β (95% CI)
	z value
	P value

	Main Effects
	
	
	

	Vaccine Type (PCV7/13 vs. PPV23)
	-3.78 (-4.39; -3.18)
	-12.236
	< 0.001***

	Birth Cohort Year 
	0.05 (-0.02; 0.12)
	1.395
	0.163 

	GDP Stratum (Ref: Low)
	
	
	

	Lower Middle
	-0.21 (-0.70; 0.29)
	-0.822
	0.411 

	Upper Middle
	-0.53 (-1.05; -0.01)
	-2.001
	0.045* 

	High
	-0.60 (-1.12; -0.08)
	-2.267
	0.023* 

	Period (Ref: 2011–2014, Early Market)
	
	
	

	2015–2016 (PCV Supply Gap)
	0.13 (-0.33; 0.58)
	0.547
	0.584 

	2017–2019 (Imported PCV13 Introduction)
	0.10 (-0.25; 0.45)
	0.567
	0.571 

	2020–2022 (Domestic PCV13 Expansion and the COVID-19 Pandemic)
	1.26 (0.69; 1.82)
	4.344
	< 0.001***

	Interactions
	
	
	

	PCV7/13 × Birth Cohort Year
	-0.09 (-0.21; 0.04)
	-1.339 
	0.180 

	PCV7/13 × Period 2015–2016
	-0.14 (-0.88; 0.60)
	-0.378 
	0.705 

	PCV7/13 × Period 2017–2019
	0.37 (-0.36; 1.10)
	0.989 
	0.323 

	PCV7/13 × Period 2020–2022
	0.69 (-0.27; 1.65)
	1.401 
	0.161 

	Birth Cohort Year × Period 2015–2016
	0.09 (-0.13; 0.31)
	0.799 
	0.424 

	Birth Cohort Year × Period 2017–2019
	-0.26 (-0.38; -0.14)
	-4.215 
	< 0.001***

	Birth Cohort Year × Period 2020–2022
	-0.61 (-0.74; -0.49)
	-9.553 
	< 0.001***

	PCV7/13 × Lower Middle GDP Stratum
	0.50 (-0.23; 1.22)
	1.342 
	0.180 

	PCV7/13 × Upper Middle GDP Stratum
	0.95 (0.21; 1.68)
	2.513 
	0.012* 

	PCV7/13 × High GDP Stratum
	1.74 (1.01; 2.48)
	4.672 
	< 0.001***

	Birth Cohort Year × Lower Middle GDP Stratum
	0.00 (-0.09; 0.10)
	0.080 
	0.936 

	Birth Cohort Year × Upper Middle GDP Stratum
	0.03 (-0.07; 0.13)
	0.668 
	0.504 

	Birth Cohort Year × High GDP Stratum
	0.03 (-0.07; 0.13)
	0.534 
	0.594 

	Period 2015–2016 × Lower Middle GDP Stratum
	0.13 (-0.50; 0.77)
	0.415 
	0.678 

	Period 2017–2019 × Lower Middle GDP Stratum
	0.06 (-0.43; 0.55)
	0.239 
	0.811 

	Period 2020–2022 × Lower Middle GDP Stratum
	0.02 (-0.76; 0.81)
	0.060 
	0.953 

	Period 2015–2016 × Upper Middle GDP Stratum
	0.04 (-0.62; 0.70)
	0.119 
	0.905 

	Period 2017–2019 × Upper Middle GDP Stratum
	-0.10 (-0.61; 0.41)
	-0.387 
	0.699 

	Period 2020–2022 × Upper Middle GDP Stratum
	-0.15 (-0.99; 0.68)
	-0.363 
	0.717 

	Period 2015–2016 × High GDP Stratum
	0.03 (-0.63; 0.69)
	0.079 
	0.937 

	Period 2017–2019 × High GDP Stratum
	-0.13 (-0.65; 0.39)
	-0.474 
	0.635 

	Period 2020–2022 × High GDP Stratum
	-0.36 (-1.22; 0.51)
	-0.813 
	0.417 

	PCV7/13 × Birth Cohort Year × Period 2015–2016
	0.07 (-0.24; 0.37)
	0.428 
	0.669 

	PCV7/13 × Birth Cohort Year × Period 2017–2019
	1.31 (1.18; 1.45)
	19.305 
	< 0.001***

	PCV7/13 × Birth Cohort Year × Period 2020–2022
	1.01 (0.88; 1.14)
	15.504 
	< 0.001***

	PCV7/13 × Birth Cohort Year × Lower Middle GDP Stratum
	0.00 (-0.15; 0.14)
	-0.043 
	0.965 

	PCV7/13 × Birth Cohort Year × Upper Middle GDP Stratum
	-0.03 (-0.18; 0.12)
	-0.393 
	0.695 

	PCV7/13 × Birth Cohort Year × High GDP Stratum
	0.05 (-0.10; 0.20)
	0.623 
	0.534 

	PCV7/13 × Period 2015–2016 × Lower Middle GDP Stratum
	-0.30 (-0.97; 0.37)
	-0.871 
	0.384 

	PCV7/13 × Period 2017–2019 × Lower Middle GDP Stratum
	-0.05 (-0.98; 0.88)
	-0.106 
	0.915 

	PCV7/13 × Period 2020–2022 × Lower Middle GDP Stratum
	0.01 (-1.29; 1.30)
	0.009 
	0.993 

	PCV7/13 × Period 2015–2016 × Upper Middle GDP Stratum
	-0.21 (-0.89; 0.47)
	-0.597 
	0.551 

	PCV7/13 × Period 2017–2019 × Upper Middle GDP Stratum
	0.38 (-0.57; 1.32)
	0.785 
	0.433 

	PCV7/13 × Period 2020–2022 × Upper Middle GDP Stratum
	0.21 (-1.12; 1.53)
	0.304 
	0.761 

	PCV7/13 × Period 2015–2016 × High GDP Stratum
	-0.61 (-1.28; 0.06)
	-1.786 
	0.074 

	PCV7/13 × Period 2017–2019 × High GDP Stratum
	0.16 (-0.77; 1.09)
	0.346 
	0.730 

	PCV7/13 × Period 2020–2022 × High GDP Stratum
	0.00 (-1.31; 1.31)
	-0.003 
	0.998 

	Birth Cohort Year × Period 2015–2016 × Lower Middle GDP Stratum
	0.03 (-0.27; 0.34)
	0.201 
	0.841 

	Birth Cohort Year × Period 2017–2019 × Lower Middle GDP Stratum
	0.00 (-0.16; 0.16)
	0.016 
	0.987 

	Birth Cohort Year × Period 2020–2022 × Lower Middle GDP Stratum
	-0.01 (-0.17; 0.16)
	-0.107 
	0.915 

	Birth Cohort Year × Period 2015–2016 × Upper Middle GDP Stratum
	0.00 (-0.31; 0.32)
	0.012 
	0.991 

	Birth Cohort Year × Period 2017–2019 × Upper Middle GDP Stratum
	-0.08 (-0.25; 0.09)
	-0.888 
	0.374 

	Birth Cohort Year × Period 2020–2022 × Upper Middle GDP Stratum
	-0.04 (-0.22; 0.13)
	-0.495 
	0.621 

	Birth Cohort Year × Period 2015–2016 × High GDP Stratum
	-0.05 (-0.36; 0.27)
	-0.292 
	0.770 

	Birth Cohort Year × Period 2017–2019 × High GDP Stratum
	-0.19 (-0.36; -0.02)
	-2.246 
	0.025* 

	Birth Cohort Year × Period 2020–2022 × High GDP Stratum
	-0.10 (-0.27; 0.08)
	-1.065 
	0.287 

	Intercept
	-0.31 (-0.66; 0.05)
	-1.698
	0.090

	Random Effects
	
	
	

	City variance (n = 11)
	0.003
	
	

	County variance (n = 90)
	0.138
	
	

	Model Diagnostics (ICC)
	
	
	

	City-level ICC
	0.010 (1.0%)
	
	

	County-level ICC (nested)
	0.508 (50.8%)
	
	


Note: Model is a grouped-binomial mixed-effects regression using the beta-binomial family to account for overdispersion (Dispersion parameter φ = 27.9). Coefficients for interaction terms represent differences in the log odds of PCV7/13 versus PPV23 uptake across years, periods, or GDP strata. AIC = 31,498.5. Reference categories: Vaccine = PPV23; Period = 2011–2014; GDP Stratum = Low. Statistical significance: *P < 0.05, **P < 0.01, ***P < 0.001. PCV7/13, 7- and 13-valent pneumococcal conjugate vaccines; PPV23, 23-valent pneumococcal polysaccharide vaccine; GDP, gross domestic product; ICC, intraclass correlation coefficient.

Supplementary Table S6. Sensitivity Analysis: Type II Wald chi-square Tests for Market Period, Continuous Birth Cohort Year, Vaccine Type, and GDP Stratum Interactions  (2011–2021).
	Model
	Term
	Wald chi-square
	df
	P value

	Segmented full model
	Vaccine type
	1398.241 
	1
	<0.001

	Segmented full model
	Birth cohort year
	48.221 
	1
	<0.001

	Segmented full model
	Market period
	13.166 
	3
	0.004

	Segmented full model
	GDP stratum
	10.596 
	3
	0.014

	Segmented full model
	Vaccine type × Birth cohort year
	243.377 
	1
	<0.001

	Segmented full model
	Vaccine type × Market period
	796.613 
	3
	<0.001

	Segmented full model
	Birth cohort year × Market period
	15.252 
	3
	0.002

	Segmented full model
	Vaccine type × GDP stratum
	661.388 
	3
	<0.001

	Segmented full model
	Birth cohort year × GDP stratum
	0.663 
	3
	0.882

	Segmented full model
	Market period × GDP stratum
	16.081 
	9
	0.065

	Segmented full model
	Vaccine type × Birth cohort year × Market period
	414.081 
	3
	<0.001

	Segmented full model
	Vaccine type × Birth cohort year × GDP stratum
	1.932 
	3
	0.587

	Segmented full model
	Vaccine type × Market period × GDP stratum
	13.276 
	9
	0.151

	Segmented full model
	Birth cohort year × Market period × GDP stratum
	7.417 
	9
	0.594

	Segmented full model
	Vaccine type × Birth cohort year × Market period × GDP stratum
	1.280 
	9
	0.998

	Segmented reduced model
	Vaccine type
	1384.974 
	1
	<0.001

	Segmented reduced model
	Birth cohort year
	48.014 
	1
	<0.001

	Segmented reduced model
	Market period
	13.154 
	3
	0.004

	Segmented reduced model
	GDP stratum
	10.575 
	3
	0.014

	Segmented reduced model
	Vaccine type × Birth cohort year
	242.938 
	1
	<0.001

	Segmented reduced model
	Vaccine type × Market period
	793.679 
	3
	<0.001

	Segmented reduced model
	Birth cohort year × Market period
	15.077 
	3
	0.002

	Segmented reduced model
	Vaccine type × GDP stratum
	662.536 
	3
	<0.001

	Segmented reduced model
	Birth cohort year × GDP stratum
	0.681 
	3
	0.878

	Segmented reduced model
	Market period × GDP stratum
	16.002 
	9
	0.067

	Segmented reduced model
	Vaccine type × Birth cohort year × Market period
	413.682 
	3
	<0.001

	Segmented reduced model
	Vaccine type × Birth cohort year × GDP stratum
	1.948 
	3
	0.583

	Segmented reduced model
	Vaccine type × Market period × GDP stratum
	13.264 
	9
	0.151

	Segmented reduced model
	Birth cohort year × Market period × GDP stratum
	7.457 
	9
	0.590
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Supplementary Table S7. Sensitivity Analysis: Segmented Regression Estimates for Pneumococcal Vaccination Coverage by Birth Cohort and County-Level GDP Stratum (2011–2021).
	Variable
	β (95% CI)
	z value
	P value

	Main Effects
	
	
	

	Vaccine Type (PCV7/13 vs. PPV23)
	-3.87 (-4.52; -3.22)
	-11.597
	< 0.001***

	Birth Cohort Year 
	0.05 (-0.02; 0.12)
	1.467
	0.143 

	GDP Stratum (Ref: Low)
	
	
	

	Lower Middle
	-0.21 (-0.71; 0.29)
	-0.825
	0.409 

	Upper Middle
	-0.54 (-1.06; -0.01)
	-2.008
	0.045*

	High
	-0.64 (-1.17; -0.11)
	-2.385
	0.017*

	Period (Ref: 2011–2014, Early Market)
	
	
	

	2015–2016 (PCV Supply Gap)
	0.12 (-0.33; 0.57)
	0.516
	0.606 

	2017–2019 (Imported PCV13 Introduction)
	0.08 (-0.26; 0.43)
	0.481
	0.630 

	2020–2021 (Domestic PCV13 Expansion and the COVID-19 Pandemic)
	0.68 (-0.11; 1.46)
	1.696
	0.090 

	Interactions
	
	
	

	PCV7/13 × Birth Cohort Year
	-0.10 (-0.24; 0.03)
	-1.466
	0.143 

	PCV7/13 × Period 2015–2016
	-0.10 (-0.86; 0.65)
	-0.266
	0.790 

	PCV7/13 × Period 2017–2019
	0.46 (-0.34; 1.25)
	1.127
	0.260 

	PCV7/13 × Period 2020–2021
	0.85 (-0.30; 2.01)
	1.452
	0.147 

	Birth Cohort Year × Period 2015–2016
	0.09 (-0.13; 0.30)
	0.803
	0.422 

	Birth Cohort Year × Period 2017–2019
	-0.26 (-0.37; -0.14)
	-4.230
	< 0.001***

	Birth Cohort Year × Period 2020–2021
	-0.44 (-0.65; -0.23)
	-4.192
	< 0.001***

	PCV7/13 × Lower Middle GDP Stratum
	0.54 (-0.29; 1.36)
	1.280
	0.200 

	PCV7/13 × Upper Middle GDP Stratum
	0.99 (0.15; 1.82)
	2.325
	0.012*

	PCV7/13 × High GDP Stratum
	1.92 (1.12; 2.73)
	4.664
	< 0.001***

	Birth Cohort Year × Lower Middle GDP Stratum
	0.00 (-0.09; 0.10)
	0.056
	0.955 

	Birth Cohort Year × Upper Middle GDP Stratum
	0.03 (-0.07; 0.13)
	0.633
	0.527 

	Birth Cohort Year × High GDP Stratum
	0.02 (-0.08; 0.12)
	0.371
	0.711 

	Period 2015–2016 × Lower Middle GDP Stratum
	0.14 (-0.49; 0.77)
	0.431
	0.667 

	Period 2017–2019 × Lower Middle GDP Stratum
	0.07 (-0.42; 0.56)
	0.269
	0.788 

	Period 2020–2021 × Lower Middle GDP Stratum
	0.02 (-1.02; 1.06)
	0.032
	0.974 

	Period 2015–2016 × Upper Middle GDP Stratum
	0.04 (-0.61; 0.70)
	0.133
	0.894 

	Period 2017–2019 × Upper Middle GDP Stratum
	-0.09 (-0.61; 0.42)
	-0.357
	0.721 

	Period 2020–2021 × Upper Middle GDP Stratum
	-0.12 (-1.22; 0.97)
	-0.218
	0.827 

	Period 2015–2016 × High GDP Stratum
	0.05 (-0.60; 0.71)
	0.161
	0.872 

	Period 2017–2019 × High GDP Stratum
	-0.07 (-0.60; 0.45)
	-0.278
	0.781 

	Period 2020–2021 × High GDP Stratum
	-0.22 (-1.35; 0.90)
	-0.389
	0.697 

	PCV7/13 × Birth Cohort Year × Period 2015–2016
	0.07 (-0.24; 0.37)
	0.424
	0.672 

	PCV7/13 × Birth Cohort Year × Period 2017–2019
	1.32 (1.19; 1.45)
	19.49
	< 0.001***

	PCV7/13 × Birth Cohort Year × Period 2020–2021
	0.99 (0.79; 1.19)
	9.754
	< 0.001***

	PCV7/13 × Birth Cohort Year × Lower Middle GDP Stratum
	0.00 (-0.17; 0.18)
	0.057
	0.955 

	PCV7/13 × Birth Cohort Year × Upper Middle GDP Stratum
	-0.02 (-0.19; 0.15)
	-0.226
	0.822 

	PCV7/13 × Birth Cohort Year × High GDP Stratum
	0.09 (-0.08; 0.26)
	1.029
	0.303 

	PCV7/13 × Period 2015–2016 × Lower Middle GDP Stratum
	-0.32 (-1.04; 0.40)
	-0.876
	0.381 

	PCV7/13 × Period 2017–2019 × Lower Middle GDP Stratum
	-0.10 (-1.15; 0.96)
	-0.182
	0.855 

	PCV7/13 × Period 2020–2021 × Lower Middle GDP Stratum
	-0.05 (-1.47; 1.37)
	-0.072
	0.943 

	PCV7/13 × Period 2015–2016 × Upper Middle GDP Stratum
	-0.24 (-0.96; 0.49)
	-0.644
	0.520 

	PCV7/13 × Period 2017–2019 × Upper Middle GDP Stratum
	0.32 (-0.74; 1.38)
	0.587
	0.557 

	PCV7/13 × Period 2020–2021 × Upper Middle GDP Stratum
	0.13 (-1.30; 1.57)
	0.181
	0.856 

	PCV7/13 × Period 2015–2016 × High GDP Stratum
	-0.73 (-1.44; -0.02)
	-2.029
	0.043*

	PCV7/13 × Period 2017–2019 × High GDP Stratum
	-0.06 (-1.09; 0.97)
	-0.116
	0.908 

	PCV7/13 × Period 2020–2021 × High GDP Stratum
	-0.26 (-1.66; 1.15)
	-0.357
	0.721 

	Birth Cohort Year × Period 2015–2016 × Lower Middle GDP Stratum
	0.03 (-0.27; 0.33)
	0.207
	0.836 

	Birth Cohort Year × Period 2017–2019 × Lower Middle GDP Stratum
	0.00 (-0.16; 0.16)
	-0.009
	0.993 

	Birth Cohort Year × Period 2020–2021 × Lower Middle GDP Stratum
	-0.01 (-0.27; 0.26)
	-0.042
	0.966 

	Birth Cohort Year × Period 2015–2016 × Upper Middle GDP Stratum
	0.00 (-0.31; 0.31)
	0.016
	0.987 

	Birth Cohort Year × Period 2017–2019 × Upper Middle GDP Stratum
	-0.08 (-0.24; 0.09)
	-0.894
	0.372 

	Birth Cohort Year × Period 2020–2021 × Upper Middle GDP Stratum
	-0.05 (-0.32; 0.23)
	-0.354
	0.723 

	Birth Cohort Year × Period 2015–2016 × High GDP Stratum
	-0.05 (-0.36; 0.27)
	-0.286
	0.775 

	Birth Cohort Year × Period 2017–2019 × High GDP Stratum
	-0.20 (-0.37; -0.03)
	-2.351
	0.019*

	Birth Cohort Year × Period 2020–2021 × High GDP Stratum
	-0.13 (-0.41; 0.15)
	-0.889
	0.374 

	Intercept
	-0.30 (-0.65; 0.06)
	-1.620
	0.105 

	Random Effects
	
	
	

	City variance (n = 11)
	0.002
	
	

	County variance (n = 90)
	0.154
	
	

	Model Diagnostics (ICC)
	
	
	

	City-level ICC
	0.008 (0.8%)
	
	

	County-level ICC (nested)
	0.533 (53.3%)
	
	


Note: Model is a grouped-binomial mixed-effects regression using the beta-binomial family to account for overdispersion (Dispersion parameter φ = 28.6). Coefficients for interaction terms represent differences in the log odds of PCV7/13 versus PPV23 uptake across years, periods, or GDP strata. AIC = 28,941.9. Reference categories: Vaccine = PPV23; Period = 2011–2014; GDP Stratum = Low. Statistical significance: *P < 0.05, **P < 0.01, ***P < 0.001. PCV7/13, 7- and 13-valent pneumococcal conjugate vaccines; PPV23, 23-valent pneumococcal polysaccharide vaccine; GDP, gross domestic product; ICC, intraclass correlation coefficient.
Supplementary Table S8. Stability of County GDP Rankings Relative to 2022 GDP Per Capita Ranking.
	GDP Year
	Spearman Rank Correlation with 2022 GDP Per Capita

	2011
	0.801

	2012
	0.801

	2013
	0.804

	2014
	0.813

	2015
	0.816

	2016
	0.835

	2017
	0.884

	2018
	0.890

	2019
	0.895

	2020
	0.969

	2021
	0.992

	2023
	0.996


Note: High rank correlations support the use of 2022 GDP per capita as a time-invariant county-level socioeconomic stratum, particularly during the PCV13 transition period after 2017. Correlations were weaker in earlier years, so the GDP variable should not be interpreted as a year-specific socioeconomic exposure. GDP, gross domestic product.
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Booster:

12

–

15

months

7

–

11

months

Standard

3

(2

+

1)

Primary:

=

4

or

8

weeks

Booster:

=

12

months

and

=

2

months

post-

primary

12

–

23

months

Catch-up

2

=

2

months

2

–

5

years

Catch-up

1

Not

applicable

N

ote:

T

he

approved

age

range

for

imported

PCV13

(Pfizer)

was

restricted

to

6

weeks

–

15

months

during

2016

–

2022

and

expanded

to

5

years

in

2023

;

PCV7

and

d

omestic

PCV13

products

have

consistently

been

approved

for

children

aged

6

weeks

to

5

years

.

