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Table S1. Validation of the cognitive score construction against the Harmonized CHARLS (version D), by wave and component.
	Wave
	Component
	N matched
	Mean (this study)
	Mean (Harmonized CHARLS)
	Correlation
	% exact match

	2011
	dlrc
	12168
	3.637
	3.637
	1
	100

	2011
	draw
	15828
	0.632
	0.632
	1
	100

	2011
	imrc
	14004
	4.136
	4.136
	1
	100

	2011
	orient(5v4)
	15137
	3.905
	3.043
	0.9646
	

	2011
	ser7
	14283
	3.533
	3.533
	1
	100

	2013
	dlrc
	13342
	3.777
	3.777
	1
	100

	2013
	draw
	16366
	0.652
	0.652
	1
	100

	2013
	imrc
	15304
	4.213
	4.213
	1
	100

	2013
	orient(5v4)
	15089
	3.777
	3.105
	0.963
	

	2013
	ser7
	14772
	3.58
	3.58
	1
	100

	2015
	dlrc
	14839
	3.714
	3.714
	1
	100

	2015
	draw
	19240
	0.646
	0.646
	1
	100

	2015
	imrc
	17727
	4.191
	4.191
	1
	100

	2015
	orient(5v4)
	18353
	3.806
	3.081
	0.9617
	

	2015
	ser7
	17631
	3.693
	3.693
	1
	100

	2018
	dlrc
	15183
	4.551
	4.551
	1
	100

	2018
	draw
	15542
	0.612
	0.612
	1
	100

	2018
	imrc
	15690
	3.291
	3.291
	1
	100

	2018
	orient(5v4)
	17966
	3.585
	2.893
	0.9533
	

	2018
	ser7
	13615
	3.501
	3.501
	1
	100





Table S2. Robustness of the trajectory (within-city deviation × age) and incident-decline estimates across 14 heatwave definitions.
	Heatwave definition
	Trajectory dev×age (SD)
	CI lo
	CI hi
	p
	Incidence dev OR
	CI lo
	CI hi
	p
	Incidence dev×low-edu OR
	CI lo
	CI hi
	p

	hw90d2
	-0.0236
	-0.0309
	-0.0163
	0
	0.955
	0.913
	0.999
	0.04535
	1.066
	0.997
	1.138
	0.05972

	hw90d3
	-0.0239
	-0.0312
	-0.0166
	0
	0.962
	0.921
	1.004
	0.07801
	1.057
	0.99
	1.128
	0.09999

	hw90d4
	-0.0236
	-0.0296
	-0.0175
	0
	0.96
	0.919
	1.002
	0.05904
	1.074
	1.005
	1.148
	0.03543

	hw925d2
	-0.0202
	-0.0278
	-0.0125
	0
	0.939
	0.898
	0.982
	0.00641
	1.066
	0.996
	1.142
	0.06586

	hw925d3
	-0.0202
	-0.0277
	-0.0127
	0
	0.944
	0.903
	0.986
	0.00968
	1.073
	1.003
	1.148
	0.04207

	hw925d4
	-0.0176
	-0.0249
	-0.0103
	0
	0.939
	0.902
	0.979
	0.00295
	1.074
	1.006
	1.147
	0.03131

	hw95d2
	-0.0146
	-0.0229
	-0.0062
	0.00065
	0.949
	0.905
	0.994
	0.02683
	1.054
	0.981
	1.132
	0.15298

	hw95d3
	-0.0148
	-0.0232
	-0.0064
	0.00055
	0.959
	0.915
	1.004
	0.07603
	1.053
	0.978
	1.134
	0.1676

	hw95d4
	-0.0151
	-0.0232
	-0.007
	0.00025
	0.967
	0.925
	1.012
	0.14493
	1.057
	0.984
	1.137
	0.13032

	hw975d2
	-0.0291
	-0.0384
	-0.0198
	0
	0.947
	0.886
	1.012
	0.10546
	1.05
	0.944
	1.169
	0.36663

	hw975d3
	-0.0288
	-0.0396
	-0.018
	0
	0.96
	0.9
	1.024
	0.21658
	1.026
	0.92
	1.143
	0.64782

	hw975d4
	-0.02
	-0.0305
	-0.0095
	0.00019
	0.971
	0.91
	1.036
	0.37268
	0.976
	0.878
	1.085
	0.65139

	hn90
	-0.0185
	-0.027
	-0.0101
	2e-05
	0.969
	0.92
	1.02
	0.23022
	1.052
	0.972
	1.138
	0.20842

	hn95
	-0.0247
	-0.0336
	-0.0158
	0
	0.996
	0.945
	1.051
	0.88737
	1.041
	0.962
	1.128
	0.31894



Table S3. Key estimates after excluding the 2020 COVID-19 wave.
	Model
	Estimate
	CI lo
	CI hi
	p
	N

	Trajectory_dev×age
	-0.0245
	-0.0337
	-0.0153
	0
	36383

	Trajectory_dev×edu
	-0.0323
	-0.0493
	-0.0153
	0.0002
	36383

	Incidence-B_dev×edu
	1.097
	1.009
	1.193
	0.03048
	18041



Table S4. Inverse-probability-of-attrition weighted estimates.
	Model
	Estimate
	CI lo
	CI hi
	p
	N

	Trajectory_dev×age_IPW
	-0.0138
	-0.0226
	-0.0051
	0.00195
	36004

	Incidence-B_dev×edu_IPW
	1.071
	1
	1.146
	0.04877
	22662





Table S5. Estimates with PM2.5 and NDVI co-exposure adjustment, by model and term.
	Model
	Specification
	Term
	Estimate
	CI lo
	CI hi
	p
	N

	T1_Trajectory main effect
	Original model
	hw3_dev
	0.0109
	0.0046
	0.0172
	0.00067
	44819

	T1_Trajectory main effect
	Original model
	hw3_dev:age_c
	-0.0193
	-0.0258
	-0.0128
	0
	44819

	T1_Trajectory main effect
	+PM25+NDVI
	hw3_dev
	0.0078
	0.0011
	0.0144
	0.02182
	44573

	T1_Trajectory main effect
	+PM25+NDVI
	hw3_dev:age_c
	-0.0142
	-0.0216
	-0.0067
	0.00019
	44573

	T2_Trajectory × low education
	Original model
	hw3_dev
	0.0173
	0.0099
	0.0248
	1e-05
	44819

	T2_Trajectory × low education
	Original model
	hw3_dev:age_c
	-0.0117
	-0.0207
	-0.0026
	0.01127
	44819

	T2_Trajectory × low education
	Original model
	hw3_dev:edu_low
	-0.0279
	-0.0412
	-0.0147
	3e-05
	44819

	T2_Trajectory × low education
	Original model
	hw3_dev:age_c:edu_low
	0.0025
	-0.0138
	0.0189
	0.76289
	44819

	T2_Trajectory × low education
	+PM25+NDVI
	hw3_dev
	0.0165
	0.0089
	0.024
	2e-05
	44573

	T2_Trajectory × low education
	+PM25+NDVI
	hw3_dev:age_c
	-0.0123
	-0.0213
	-0.0033
	0.00734
	44573

	T2_Trajectory × low education
	+PM25+NDVI
	hw3_dev:edu_low
	-0.0298
	-0.0431
	-0.0165
	1e-05
	44573

	T2_Trajectory × low education
	+PM25+NDVI
	hw3_dev:age_c:edu_low
	0.0033
	-0.0131
	0.0197
	0.6952
	44573

	T2_Trajectory × urban–rural
	Original model
	hw3_dev
	0.0067
	-0.0015
	0.015
	0.1111
	44819

	T2_Trajectory × urban–rural
	Original model
	hw3_dev:age_c
	-0.0028
	-0.0125
	0.0069
	0.57266
	44819

	T2_Trajectory × urban–rural
	Original model
	hw3_dev:urban1
	0.0061
	-0.0053
	0.0175
	0.29682
	44819

	T2_Trajectory × urban–rural
	Original model
	hw3_dev:age_c:urban1
	-0.025
	-0.0399
	-0.01
	0.00109
	44819

	T2_Trajectory × urban–rural
	+PM25+NDVI
	hw3_dev
	0.0045
	-0.0038
	0.0128
	0.28745
	44573

	T2_Trajectory × urban–rural
	+PM25+NDVI
	hw3_dev:age_c
	-0.0035
	-0.0132
	0.0063
	0.48556
	44573

	T2_Trajectory × urban–rural
	+PM25+NDVI
	hw3_dev:urban1
	0.0083
	-0.0033
	0.0199
	0.15909
	44573

	T2_Trajectory × urban–rural
	+PM25+NDVI
	hw3_dev:age_c:urban1
	-0.0246
	-0.0395
	-0.0096
	0.00133
	44573

	I1_Incidence main effect
	Original model
	hw3_dev
	1.2609
	1.2094
	1.3146
	0
	21401

	I1_Incidence main effect
	+PM25+NDVI
	hw3_dev
	1.2835
	1.2302
	1.339
	0
	21276

	I2_Incidence × AC
	Original model
	hw3_dev
	1.3491
	1.2642
	1.4398
	0
	20760

	I2_Incidence × AC
	Original model
	hw3_dev:ac1
	0.9076
	0.8435
	0.9766
	0.00955
	20760

	I2_Incidence × AC
	+PM25+NDVI
	hw3_dev
	1.3795
	1.2905
	1.4746
	0
	20636

	I2_Incidence × AC
	+PM25+NDVI
	hw3_dev:ac1
	0.9013
	0.8362
	0.9714
	0.00655
	20636



Table S6. Interview-month seasonality control and effect modification by time-varying household air-conditioner ownership.
	Model
	Term
	Estimate
	CI lo
	CI hi
	p
	N

	A_Reference
	dev×age
	-0.0202
	-0.0277
	-0.0127
	0
	44819

	B_Time-varying AC
	dev×age (no AC)
	-0.0162
	-0.0271
	-0.0052
	0.00373
	43604

	B_Time-varying AC
	dev×age×AC
	-0.0043
	-0.0203
	0.0118
	0.60044
	43604

	B_Time-varying AC
	dev×AC
	0.0144
	0.001
	0.0278
	0.03524
	43604

	C_Seasonality control
	dev×age
	-0.022
	-0.0282
	-0.0157
	0
	44819

	C_Seasonality control
	mon_sin
	0.0547
	0.0168
	0.0925
	0.00462
	44819

	C_Seasonality control
	mon_cos
	0.007
	-0.02
	0.0339
	0.61297
	44819

	D_Incidence-B, seasonality
	Incidence_dev×edu OR
	1.073
	1.0027
	1.1483
	0.04168
	22662

	D_Incidence-B, seasonality
	mon_sin
	-0.2834
	-0.6368
	0.07
	0.11605
	22662

	D_Incidence-B, seasonality
	mon_cos
	-0.1031
	-0.3634
	0.1573
	0.43776
	22662





Table S7. External validation in the CLHLS cohort (2011–2018; MMSE-based cognition).
	Model
	Method
	Term
	Estimate
	CI lo
	CI hi
	p
	N

	T1_CLHLS trajectory
	OLS_cluster
	hw3_dev
	0.0045
	-0.0026
	0.0116
	0.21782
	17606

	T1_CLHLS trajectory
	OLS_cluster
	age_c
	-0.4069
	-0.4233
	-0.3905
	0
	17606

	T1_CLHLS trajectory
	OLS_cluster
	hw3_dev:age_c
	0.0023
	-0.0056
	0.0103
	0.56437
	17606

	T1_CLHLS trajectory
	OLS_cluster
	hw3_pm
	0.0038
	0.0025
	0.0052
	0
	17606

	T1_CLHLS trajectory
	OLS_cluster
	female
	-0.1442
	-0.1786
	-0.1098
	0
	17606

	T1_CLHLS trajectory
	OLS_cluster
	edu_low
	-0.1826
	-0.2145
	-0.1507
	0
	17606

	T1_CLHLS trajectory
	OLS_cluster
	rural
	-0.0451
	-0.074
	-0.0162
	0.00222
	17606

	T1_CLHLS trajectory
	OLS_cluster
	married
	0.0642
	0.032
	0.0964
	9e-05
	17606

	T1_CLHLS trajectory
	OLS_cluster
	smoke_now
	0.0076
	-0.0274
	0.0427
	0.66968
	17606

	T1_CLHLS trajectory
	OLS_cluster
	drink_now
	0.0353
	-0.0001
	0.0706
	0.05042
	17606

	T1_CLHLS trajectory
	OLS_cluster
	log_inc
	0.0032
	-0.0049
	0.0112
	0.43604
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	hw3_pm
	0.0038
	0.0025
	0.0051
	0
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	hw3_dev
	0.0013
	-0.0076
	0.0101
	0.78041
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	age_c
	-0.3044
	-0.3275
	-0.2814
	0
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	hw3_dev:age_c
	0.0036
	-0.0093
	0.0165
	0.58471
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	edu_low
	-0.1202
	-0.1496
	-0.0908
	0
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	hw3_dev:edu_low
	0.0054
	-0.0094
	0.0202
	0.47635
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	age_c:edu_low
	-0.1678
	-0.1973
	-0.1383
	0
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	hw3_dev:age_c:edu_low
	-0.0012
	-0.0182
	0.0159
	0.89343
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	female
	-0.1178
	-0.1524
	-0.0831
	0
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	rural
	-0.0359
	-0.0645
	-0.0072
	0.01428
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	married
	0.0715
	0.0394
	0.1036
	1e-05
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	smoke_now
	0.0227
	-0.0119
	0.0574
	0.19841
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	drink_now
	0.0398
	0.0049
	0.0747
	0.02533
	17606

	T2_CLHLS trajectory × low education
	OLS_cluster
	log_inc
	0.0023
	-0.0057
	0.0103
	0.57279
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	hw3_pm
	0.0039
	0.0026
	0.0052
	0
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	hw3_dev
	-0.0115
	-0.0228
	-0.0003
	0.04448
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	age_c
	-0.4168
	-0.4402
	-0.3935
	0
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	hw3_dev:age_c
	0.0009
	-0.0129
	0.0147
	0.90064
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	rural
	-0.0517
	-0.0773
	-0.0262
	7e-05
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	hw3_dev:rural
	0.0259
	0.0122
	0.0395
	0.0002
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	age_c:rural
	0.0171
	-0.0112
	0.0454
	0.2359
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	hw3_dev:age_c:rural
	0.0017
	-0.0151
	0.0186
	0.8429
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	female
	-0.1458
	-0.1803
	-0.1113
	0
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	edu_low
	-0.1819
	-0.2138
	-0.15
	0
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	married
	0.0637
	0.0315
	0.0959
	0.0001
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	smoke_now
	0.0078
	-0.0273
	0.0429
	0.66235
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	drink_now
	0.0353
	-0.0001
	0.0706
	0.05055
	17606

	T2_CLHLS trajectory × rural
	OLS_cluster
	log_inc
	0.0031
	-0.0049
	0.0112
	0.44477
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	hw3_pm
	0.0038
	0.0024
	0.0051
	0
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	hw3_dev
	0.0058
	-0.0045
	0.0161
	0.27041
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	age_c
	-0.4038
	-0.4275
	-0.3802
	0
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	hw3_dev:age_c
	-0.0034
	-0.0159
	0.0091
	0.59521
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	inc_low
	-0.0398
	-0.0749
	-0.0048
	0.02587
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	hw3_dev:inc_low
	-0.0024
	-0.0157
	0.011
	0.72853
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	age_c:inc_low
	-0.0061
	-0.0344
	0.0222
	0.67194
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	hw3_dev:age_c:inc_low
	0.0096
	-0.0065
	0.0258
	0.24142
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	female
	-0.1445
	-0.1789
	-0.1101
	0
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	edu_low
	-0.1795
	-0.2115
	-0.1476
	0
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	rural
	-0.041
	-0.0701
	-0.0119
	0.00577
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	married
	0.0645
	0.0322
	0.0967
	9e-05
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	smoke_now
	0.0085
	-0.0266
	0.0436
	0.63576
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	drink_now
	0.0355
	0.0001
	0.0708
	0.04906
	17606

	T2_CLHLS trajectory × low income
	OLS_cluster
	log_inc
	-0.005
	-0.0156
	0.0056
	0.35404
	17606

	T3_CLHLS tropical nights
	OLS_cluster
	hn3_dev
	-0.0015
	-0.0093
	0.0062
	0.69774
	17606

	T3_CLHLS tropical nights
	OLS_cluster
	age_c
	-0.408
	-0.4243
	-0.3917
	0
	17606

	T3_CLHLS tropical nights
	OLS_cluster
	hn3_dev:age_c
	0.0048
	-0.0044
	0.014
	0.31067
	17606

	T3_CLHLS tropical nights
	OLS_cluster
	hn3_pm
	0.0028
	0.0019
	0.0038
	0
	17606

	T3_CLHLS tropical nights
	OLS_cluster
	female
	-0.1445
	-0.1788
	-0.1101
	0
	17606

	T3_CLHLS tropical nights
	OLS_cluster
	edu_low
	-0.1817
	-0.2136
	-0.1498
	0
	17606

	T3_CLHLS tropical nights
	OLS_cluster
	rural
	-0.0452
	-0.0741
	-0.0164
	0.00212
	17606

	T3_CLHLS tropical nights
	OLS_cluster
	married
	0.0638
	0.0316
	0.096
	0.0001
	17606

	T3_CLHLS tropical nights
	OLS_cluster
	smoke_now
	0.0075
	-0.0276
	0.0426
	0.67367
	17606

	T3_CLHLS tropical nights
	OLS_cluster
	drink_now
	0.0351
	-0.0003
	0.0704
	0.05186
	17606

	T3_CLHLS tropical nights
	OLS_cluster
	log_inc
	0.0031
	-0.0049
	0.0112
	0.44498
	17606

	I1_CLHLS incident MMSE<18
	GLM
	hw3_pm
	0.996
	0.989
	1.003
	0.26992
	7309

	I1_CLHLS incident MMSE<18
	GLM
	hw3_dev
	1.04
	0.986
	1.096
	0.14828
	7309





[bookmark: _GoBack]Table S8. Population-attributable fractions and ageing-equivalent burden of heatwave exposure.
	Measure
	Population
	Cases
	Estimate (%)
	CI lo
	CI hi
	Attributable events

	PAF, exposure-attributable % (counterfactual = city mean)
	Overall
	2826
	0.2
	0
	1.2
	7

	PAF, exposure-attributable % (counterfactual = city mean)
	Low education
	1055
	0.6
	0
	3.2
	7

	PAF, exposure-attributable % (counterfactual = city mean)
	High education
	1771
	0
	0
	0
	0

	Susceptibility-attributable % (low-education group, interaction)
	Low education
	1055
	3.4
	0
	6.3
	36
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