Supplementary material

Supplementary Table S1. Primary analysis — complete numeric summary
Supplementary Table S1-A. Omnibus and pairwise Wald tests.
	Test (joint Wald, Moore–Penrose pseudo-inverse)
	χ²
	df
	P
	Bonferroni ×3

	Temp_7d spline, overall (CN reference)
	82.76
	2
	< 0.001
	—

	Temp × Group, global interaction
	18.50
	4
	0.00099
	—

	MCI vs CN (Temp × MCI, both basis functions)
	13.95
	2
	0.00094
	0.0028

	VD vs CN (Temp × VD, both basis functions)
	1.21
	2
	0.546
	1.000

	Direct MCI vs VD contrast (differences of the two interaction sets)
	8.84
	2
	0.0120
	0.0360


All quantities below are from the single primary model (restricted cubic spline for Temp_7d with 3 knots at 2.33, 18.29 and 28.92 °C; random intercept and random slope for time; REML), fitted to 2,046 observations from 571 participants. Fixed effects comprise 32 parameters including the intercept (31 non-intercept terms). This table is the source of every effect number quoted in the Results and in the Abstract.
Because temperature is modelled with two basis functions, every effect is a multi-degree-of-freedom joint test; single-coefficient P-values are not reported. Wald rather than likelihood-ratio tests are used because the models are fitted by REML, under which LRTs for fixed effects are not valid.

Supplementary Table S1-B. Peak, near-peak range and decrements.
	Curve
	Peak, °C (bootstrap 95% CI)
	Near-peak range, °C (within 0.1 point of peak)
	Δ at P90 = 28.92 °C, points (95% CI)
	Δ at P10 = 2.33 °C, points (95% CI)

	CN (reference)
	14.2 (12.9–15.2)
	9.3–18.5
	−1.07 (−1.32, −0.83)
	−0.45 (−0.64, −0.27)

	MCI
	14.7 (13.9–15.4)
	10.7–18.2
	−1.45 (−1.66, −1.24)
	−0.73 (−0.89, −0.57)

	VD
	13.5 (11.6–14.9)
	8.5–17.9
	−1.17 (−1.47, −0.88)
	−0.39 (−0.62, −0.16)

	Group-size-weighted marginal curve (165 / 320 / 86)
	14.4
	10.1–18.2
	−1.20
	−0.50

	Whole-sample curve, pre-specified, no interaction term
	14.4
	10.1–18.3
	—
	—


Reference point for decrements is the curve maximum of each group (see Supplementary Methods S1.6 for the delta-method and cluster-bootstrap derivation). Temperature scale: minimum −2.94 °C, P10 2.33 °C, median 18.29 °C, P90 28.92 °C, maximum 32.00 °C.
The near-peak range quoted in the main text (10.1–18.3 °C) is that of the pre-specified whole-sample model without an interaction term, which is the specification in which it was defined. The 0.1-point threshold is arbitrary and is not a clinical threshold; bootstrap resampling shows the endpoints of these ranges to be unstable, so the ranges should be read only as descriptions of the flat region of the fitted curve.

Supplementary Table S1-C. Variance components and model fit.
	Component
	Estimate

	Random intercept variance, σ²_b0
	0.891

	Random slope variance (per month), σ²_b1
	0.0192

	Intercept–slope covariance, σ01
	−0.0502

	Intercept–slope correlation
	−0.384

	Residual variance, σ²_ε
	0.512

	Marginal R² (Nakagawa–Schielzeth)
	0.930

	Conditional R²
	0.981

	REML log-likelihood
	−3,052.72

	Observations / participants
	2,046 / 571

	Observations per fixed-effect parameter
	≈ 64


R² values use the Nakagawa–Schielzeth decomposition: var_fixed = 24.97, var_random = 1.36 (evaluated at the observed distribution of follow-up time), var_residual = 0.51. The submitted manuscript reported a marginal R² of 0.510, which does not reproduce and has been corrected. The high marginal R² is driven largely by the anchor MoCA score, which appears among the covariates; it should not be read as the model's ability to predict temperature-related change.
Within-individual variance in MoCA was only 3.4% of total variance (within-person SD 0.934 points; between-individual variance 24.85). This is why the residual SD is small relative to the between-person SD, and why the conditional R² is close to 1 by construction rather than through overfitting.
AIC and BIC are not reported for the primary fit because they are not defined for REML-fitted models with differing fixed-effect specifications; they are reported in Supplementary Table S3, where all models were refitted by maximum likelihood precisely so that the comparison is admissible.
Supplementary Table S1-D. Key covariate coefficients (not the focus of inference).
	Term
	Estimate
	SE
	95% CI
	P

	PM2.5_7d
	0.0657
	0.0261
	0.0145, 0.1168
	0.012

	Time
	0.0207
	0.0083
	0.0044, 0.0370
	0.013

	Enrolment type
	−0.1040
	0.1283
	−0.3554, 0.1473
	0.417

	Age
	−0.0858
	0.0495
	−0.1829, 0.0113
	0.083

	Years of education
	0.3289
	0.0654
	0.2008, 0.4570
	< 0.001

	Admission systolic BP
	0.0132
	0.0460
	−0.0770, 0.1033
	0.775

	Fasting glucose
	−0.0233
	0.1204
	−0.2592, 0.2127
	0.847

	HAMD-17
	−0.0107
	0.0448
	−0.0985, 0.0770
	0.810

	MoCA at stabilisation anchor
	4.4496
	0.1015
	4.2507, 4.6485
	< 0.001

	Male sex
	0.0271
	0.0962
	−0.1615, 0.2157
	0.778

	Antiplatelet / anticoagulant
	−0.0306
	0.1152
	−0.2564, 0.1951
	0.790

	Lipid-lowering therapy
	0.0609
	0.1110
	−0.1567, 0.2784
	0.583


Units are as in Supplementary Table S5-B (continuous covariates per 1 SD after centring). The complete covariate list, including the vascular risk factors and the seasonal dummies, is given in Supplementary Table S5-B.

Supplementary Table S2. Baseline characteristics of all 618 completers, availability of each variable, and the time axis
Supplementary Table S2-A. Baseline characteristics of the 618 participants who completed follow-up.
	Characteristic
	CN (n = 184)
	MCI (n = 339)
	VD (n = 95)
	P

	Age, years
	67.5 (59.0–74.2)
	70.0 (63.0–77.0)
	78.0 (72.5–82.5)
	< 0.001

	Male sex
	109 (59.2%)
	193 (56.9%)
	36 (37.9%)
	0.001

	Years of education
	8.0 (5.0–11.0)
	8.0 (5.0–11.0)
	5.0 (0.0–8.0)
	< 0.001

	Anchor MoCA
	24.0 (21.0–25.0)
	19.0 (16.0–22.0)
	10.0 (9.0–12.0)
	< 0.001

	HAMD-17
	4.0 (3.0–4.0)
	4.0 (4.0–5.0)
	6.0 (5.0–7.0)
	< 0.001

	Admission systolic BP, mmHg
	147.0 (130.0–159.0)
	150.0 (135.0–167.0)
	148.0 (128.0–166.0)
	0.105

	Fasting glucose, mmol/L
	5.0 (4.7–7.8)
	5.1 (4.7–8.5)
	5.0 (4.7–7.9)
	0.201

	Hypertension
	126 (75.4%)
	261 (80.3%)
	74 (82.2%)
	0.338

	Diabetes mellitus
	53 (31.5%)
	121 (37.2%)
	34 (37.8%)
	0.414

	Hyperlipidaemia
	38 (22.8%)
	52 (16.0%)
	13 (14.4%)
	0.121

	Atrial fibrillation
	7 (4.2%)
	9 (2.8%)
	5 (5.6%)
	0.406

	Coronary heart disease
	37 (22.2%)
	56 (17.2%)
	27 (30.0%)
	0.025

	Prior stroke
	84 (48.8%)
	136 (41.3%)
	53 (57.6%)
	0.015

	Smoking history
	35 (21.0%)
	64 (19.8%)
	5 (5.6%)
	0.004

	Alcohol consumption
	17 (10.2%)
	29 (8.9%)
	1 (1.1%)
	0.026

	Acute-stream enrolment
	80 (43.5%)
	184 (54.3%)
	44 (46.3%)
	0.047

	Antiplatelet / anticoagulant,* n (%) of visits
	675 (91.7%)
	1,066 (78.6%)
	274 (72.1%)
	—

	Lipid-lowering therapy,* n (%) of visits
	637 (86.5%)
	1,002 (73.9%)
	214 (56.3%)
	—


Cognitive group is the time-invariant classification assigned at the cognitive-stabilisation anchor (grp_anchor). Continuous variables are median (IQR) with the Kruskal–Wallis test; categorical variables are n (%) with the χ² or Fisher exact test.
Time-varying; the denominator is the number of visits contributed by the group (CN 736, MCI 1,356, VD 380; total 2,472).
Note on the group denominator. The original Table 7 used 185 / 338 / 95 participants. Those counts are reproduced by the time-varying grouping variable (which allows a participant's group to change between visits); the analysis uses the anchor-based, time-invariant classification, which gives 184 / 339 / 95 for the same 618 completers. The one participant who differs is classified as CN at the anchor and as MCI at one or more later visits. All group-stratified numbers in this manuscript use the anchor-based classification, consistent with the model, which defines group from the anchor. The corresponding counts in the analytic set of 571 are CN 165 / MCI 320 / VD 86.

Supplementary Table S2-B. Availability of each variable.
	Variable
	571 analytic set (participants)
	618 completers (participants)
	2,046 observations (visits)

	Age
	571/571
	618/618
	2,046/2,046

	Years of education
	571/571
	618/618
	2,046/2,046

	Sex
	571/571
	618/618
	2,046/2,046

	Admission systolic BP
	571/571
	581/618
	2,046/2,046

	Fasting glucose
	571/571
	577/618
	2,046/2,046

	HAMD-17
	571/571
	618/618
	2,046/2,046

	Anchor MoCA
	571/571
	618/618
	2,046/2,046

	MoCA at follow-up
	571/571
	618/618
	2,046/2,046

	Antiplatelet / anticoagulant
	571/571
	618/618
	2,046/2,046

	Lipid-lowering therapy
	571/571
	618/618
	2,046/2,046

	Temp_7d (complete 7-day window)
	571/571
	613/618
	2,046/2,046

	PM2.5_7d, DTR_7d, NightT_7d
	571/571
	613/618
	2,046/2,046

	RH_7d, BP_7d (station humidity, pressure)
	571/571
	613/618
	2,046/2,046


Admission systolic blood pressure and fasting glucose are the only variables with missing values among completers. Of the 42 participants excluded for missing baseline covariates, 41 lacked fasting glucose and 37 lacked admission systolic BP, with an overlap of 36; all 42 had at least one of the two missing, and none of the 42 had missing follow-up MoCA. This is why the 42 exclusions reduce the participant count but leave the visit-level availability of Temp_7d at 2,046/2,046 within the analytic set.

Supplementary Table S2-C. Time since the most recent cerebrovascular event at the stabilisation anchor.
	Stream
	n
	Median, days
	IQR, days
	Range, days

	All
	571
	95
	10–104
	1–260

	Acute
	293
	104
	101–110
	7–219

	Non-acute
	278
	10
	7–15
	1–260


One data correction is documented in the Participants section of the main text: in one acute-stream participant the recorded onset date preceded the anchor date by 229 days, which the protocol does not permit. Verification against the source file showed a transcription error — the participant was enrolled 15 days after onset — and the onset date was corrected. Because onset date enters no model and no exposure assignment, no estimate changed; only the lower end of the range was affected (acute stream −229 → 7 days; overall −229 → 1 day). All medians and interquartile ranges are unchanged. This was confirmed by refitting the primary model after correction: the temperature spline χ² (82.76), the global interaction χ² (18.50, df 4, P = 0.00099) and the direct MCI-versus-VD contrast (P = 0.0120; Bonferroni 0.0360) were identical to four decimal places.

Supplementary Table S2-D. Participants included (571) versus excluded for missing covariates (42 of the 618 completers).
Compared against the 42 completers who were excluded for missing baseline covariates, the 571 analysed participants did not differ significantly in age (median 71.0 vs 69.0 years, P = 0.22), years of education (8.0 vs 6.5, P = 0.84) or anchor MoCA (19.0 vs 21.0, P = 0.40). The distribution across cognitive groups was borderline (χ² = 5.98, df = 2, P = 0.050). No statistically non-significant test establishes a Missing-at-Random mechanism, and selection on unmeasured characteristics cannot be excluded from these data. The 42 participants are those excluded for missing baseline covariates in Figure 1, i.e. before the visit-level exposure-window exclusions.
Supplementary Table S3. Model specification diagnostics — spline knots, random-effect structure, and collinearity
Supplementary Table S3-A. Number and location of spline knots.
	Specification
	Knot locations, °C
	Fixed-effect parameters
	log-likelihood
	AIC
	BIC
	Global interaction χ² (df), P
	Direct MCI vs VD, Bonferroni P

	3 knots (P10/P50/P90) — adopted
	2.33 / 18.29 / 28.92
	35
	−3,004.23
	6,080.45
	6,282.90
	18.64 (4), 0.00092
	0.035

	4 knots (P5/35/65/95)
	−0.21 / 11.90 / 23.36 / 30.68
	38
	−3,008.46
	6,094.92
	6,314.24
	20.14 (6), 0.0026
	0.105

	5 knots (P5/27.5/50/72.5/95)
	−0.21 / 8.63 / 18.29 / 25.46 / 30.68
	41
	−2,982.25
	6,048.50
	6,284.69
	23.32 (8), 0.0030
	0.117


All models in this table were refitted by maximum likelihood so that AIC and BIC are comparable across specifications differing in fixed-effect structure. Rows are otherwise identical in covariate set and analytic sample.
The three-knot specification has the lowest (best) AIC and BIC of the three, and it is the pre-specified primary specification. It is also the only one of the three in which the direct MCI-versus-VD contrast survives Bonferroni correction — with four or five knots the contrast loses significance. This is reported as a limitation: the direct contrast is sensitive to how flexibly temperature is modelled, whereas the global interaction is significant under all three specifications. The four- and five-knot variants appear as rows 9 and 10 of Table 6.
Supplementary Table S3-B. Random-effect structure.
	Specification
	log-likelihood
	AIC
	BIC
	Global interaction χ² (df), P
	Direct MCI vs VD, Bonferroni P

	Random intercept only
	−3,130.94
	6,329.87
	6,521.08
	14.17 (4), 0.0068
	0.042

	Random intercept + random slope for time, unstructured — adopted
	−3,004.23
	6,080.45
	6,282.90
	18.64 (4), 0.00092
	0.035


The random-intercept-plus-slope structure is clearly preferred by all three criteria, and both structures give the same qualitative conclusion. The intercept–slope correlation is −0.384, i.e. participants with a higher baseline MoCA tend to decline slightly more steeply — a pattern that would be missed by a random-intercept-only model.
Supplementary Table S3-C(i). Single-term variance inflation factors.
	Term
	VIF
	Term
	VIF

	Time (months)
	1.10
	Season dummies (as a block)
	1.54 (GVIF^(1/3) = 1.16)

	Enrolment type
	2.34
	Anchor MoCA
	2.23

	Age
	1.34
	PM2.5_7d
	1.51

	Years of education
	1.71
	Male sex
	1.22

	Admission systolic BP
	1.09
	Hypertension
	1.08

	Fasting glucose
	7.74
	Diabetes mellitus
	7.76

	HAMD-17
	1.25
	Coronary heart disease
	1.08

	Antiplatelet / anticoagulant
	2.69
	Atrial fibrillation
	1.04

	Lipid-lowering therapy
	2.77
	Prior stroke
	2.29

	Hyperlipidaemia
	1.09
	Smoking
	1.55

	Alcohol
	1.39
	
	


(i) Single-term variance inflation factors for the continuous and categorical covariates (the spline basis functions of temperature and their interaction terms are assessed as blocks in (ii) below, because per-term VIFs are not meaningful for a multi-degree-of-freedom term that is highly non-linear in the exposure):
Supplementary Table S3-C(ii). Block generalized VIF.
	Block
	GVIF
	df
	GVIF^(1/df)

	Temp_7d spline main effect
	33.74
	2
	5.81

	Group main effects (MCI, VD)
	48.34
	2
	6.95

	Temp × MCI interaction
	25.33
	2
	5.03

	Temp × VD interaction
	11.28
	2
	3.36


(ii) Block generalized VIF for the multi-degree-of-freedom temperature terms, computed by the Fox–Monette method:
Supplementary Table S3-C(iii). Pairwise correlations with |r| > 0.7.
	Pair
	r
	Note

	Fasting glucose — diabetes mellitus
	+0.931
	the only severe collinearity

	Antiplatelet / anticoagulant — lipid-lowering therapy
	+0.782
	both are proxies for care intensity

	Enrolment type — prior stroke
	−0.733
	structural: the non-acute stream consists largely of prior stroke


(iii) Pairs with |r| > 0.7:
Correction to the submitted manuscript. The submitted version stated that "all VIFs were < 5". That statement does not reproduce: fasting glucose and diabetes mellitus are collinear at r = 0.931, giving a VIF of ~7.7 for each. We have removed the erroneous claim and replaced it with the values above, and we have added the sensitivity analysis below to show that the collinearity does not affect any conclusion. The block GVIFs for the temperature terms are large, but this is an inherent and expected consequence of representing a non-linear exposure effect by polynomial basis functions of the exposure itself; it does not indicate a data problem, and the temperature spline is jointly significant with χ² = 82.76. The block GVIF for the group main effects is driven by the group indicators being near-complementary to one another, which likewise does not affect the contrasts of interest.
Supplementary Table S3-C(iv). Sensitivity to the collinear pairs.
	Covariate(s) removed
	Temperature spline χ²
	Global interaction χ², P
	Direct MCI vs VD, Bonferroni P

	None (primary model)
	82.76
	18.50, 0.00099
	0.036

	Fasting glucose
	82.82
	18.50, 0.00099
	0.036

	Diabetes mellitus
	82.94
	18.49, 0.00099
	0.036

	Fasting glucose and diabetes mellitus
	82.97
	18.45, 0.00099
	0.035

	Prior stroke
	82.81
	18.42, 0.00099
	0.036

	Enrolment type
	82.64
	18.51, 0.00099
	0.035

	Lipid-lowering therapy
	82.54
	18.64, 0.00092
	0.036

	Antiplatelet / anticoagulant
	82.75
	18.65, 0.00092
	0.036

	Antiplatelet / anticoagulant and lipid-lowering therapy
	82.77
	18.60, 0.00092
	0.036


(iv) Sensitivity to the collinear pairs — refitting the primary model with one member of each pair (or both) removed. 571 participants and 2,046 observations retained in every row:
No conclusion moves. The collinear pairs are therefore retained in the primary model on a priori grounds rather than dropped.
Supplementary Table S3--D. Within-season variation in temperature
Regressing Temp_7d on the three seasonal dummy variables gives R2 = 0.760 (residual SD 4.93℃ against a total SD of 10.07℃), i.e. 24.0% of the variance in 7-day mean temperature remains within season. This residual within-season variation is what identifies the temperature effect; seasonal dummies were included for this reason and not as a confounder in the causal sense (Supplementary Figure S1).

Supplementary Table S4. The pre-specified sensitivity analyses, organised by the bias domain each one addresses.
	Bias domain
	Specific concern
	Analyses addressing it
	Result

	Confounding by measured covariates
	The interaction could be an artefact of an incompletely specified covariate set
	2 (remove EnrolmentType), 3 (remove seasonal dummies), 11 (remove PM2.5), 12 (add station RH_7d and BP_7d), S3-C(iv) (remove each member of every |r| > 0.7 pair)
	Global interaction χ² ranges 17.88–19.01, P ≤ 0.0013 throughout; direct contrast Bonferroni P 0.033–0.041. Robust.

	Overadjustment
	Including anchor MoCA may adjust away part of the effect, or may induce collider bias
	7 (remove anchor MoCA — Strategy A), 19 (anchor MoCA as quartiles — Strategy C)
	Removal strengthens the direct contrast (Bonferroni 0.017); quartile form also strengthens it (0.020). Both exceed the primary result (0.036), so overadjustment is not driving the finding. Robust.

	Choice of the handling of the anchor score
	Strategy A/B/C selection might have been made on the basis of the results
	Pre-specified order B → C → A with the decision depending only on the collinearity diagnostics (Supplementary Methods S3)
	The three variables named in the rule — group indicators, MoCA_anchor and years of education — all had VIF < 5 and no pair among them had |r| > 0.7, so Strategy B (raw continuous anchor score) was adopted before any effect was estimated. Strategies A and C were then refitted as sensitivities. Pre-specified, not result-driven. Note: the submitted manuscript's statement that "all VIFs were < 5" is true of these three variables but not of the full covariate set (fasting glucose and diabetes, r = 0.931, VIF ≈ 7.7); the claim has been removed and the rule is restated on the variables it actually governs.

	Wrong functional form for temperature
	A 3-knot spline may manufacture or hide an interaction
	9 (4 knots), 10 (5 knots), and the AIC/BIC comparison in S3-A
	Global interaction significant under all three (P = 0.00099 / 0.0028 / 0.0034) and the three-knot model has the best AIC and BIC. The direct MCI-vs-VD contrast loses Bonferroni significance with 4 or 5 knots (0.109 / 0.125). Global interaction robust; direct contrast is form-dependent — reported as a limitation.

	Wrong random-effect structure / residual correlation
	A random-intercept model, or an incorrect working correlation, may inflate significance
	6 (random intercept only), 15–17 (GEE with AR(1), exchangeable and independent working correlation, robust SE, QIC)
	Random-intercept model: global interaction P = 0.0072, direct contrast Bonferroni 0.044. GEE: AR(1) has the lowest QIC (2,121.0, α = 0.676) and gives Bonferroni P = 0.030; all three structures agree. Robust.

	Stream heterogeneity
	The acute and non-acute streams may not be poolable
	4 (non-acute only), 5 (acute only)
	Non-acute: global interaction P = 0.010, direct contrast not significant (0.155). Acute: global interaction not significant (χ² = 6.93, df 4, P = 0.140). Pooling is retained on the strength of the positive stream-by-temperature test, and this weakness is stated explicitly rather than hidden. Reported, not resolved.

	Definition of the cognitive groups
	The group variable may encode the outcome, or the cut-offs may be wrong
	8 (time-varying grouping), 19 (quartile anchor score), 20 (uniform cut-off < 26 — rejected)
	Time-varying grouping: Bonferroni 0.045. Row 20 reclassified 122 of 165 cognitively normal participants (74%) into the impaired group and gave a non-significant direct contrast (0.110); it is reported for transparency and explicitly not counted as supporting evidence — it reproduces the > 40% false-positive rate that this manuscript cites as the reason for using education-stratified cut-offs, and it assigns group membership from a model covariate.

	Selection and attrition
	The 112 participants lost to follow-up, and the 42 excluded for missing covariates, may differ
	S2-D; Discussion, Cognitive group adjudication
	Among completers, the 42 excluded did not differ in age (P = 0.22), education (P = 0.84) or anchor MoCA (P = 0.40); group distribution borderline (P = 0.050). Follow-up data were not retained for the 112 lost participants, so attrition bias could not be assessed empirically — stated as a limitation.

	Missing data
	Complete-case analysis of covariates may bias the estimates
	14 (multiple imputation, m = 20, same three-knot estimand, Rubin's rules)
	613 participants / 2,198 observations; temperature χ² = 89.62, global interaction χ² = 21.61 (df 4, P = 0.0002), direct contrast Bonferroni 0.010; 20/20 imputed datasets gave P < 0.05 for MCI vs CN and for the direct contrast. Robust.

	Exposure window
	A 7-day mean may not capture the relevant exposure period
	13 (window extended to 14 days)
	Global interaction P < 0.001; Bonferroni 0.033. Robust.

	Co-exposure confounding
	Temperature effects may reflect co-varying air pollution
	11 (remove PM2.5), 12 (add RH_7d alone), 12b (add BP_7d alone), 12c (add both)
	PM2.5 is itself associated with MoCA (+0.066 per SD, P = 0.012). Removing it leaves the interaction essentially unchanged. RH_7d and BP_7d are both non-significant when added (P = 0.19 and 0.44), but station pressure correlates with temperature at r = −0.946, so row 12 tests adjustment robustness only and neither coefficient is interpretable as an independent effect.


[bookmark: _GoBack]Sensitivity analyses 1–13, 17b, 18–20 and the three meteorological-adjustment variants (12, 12b and 12c) are summarised numerically in Table 6 of the main text. This table states, for each domain, the concern, the analyses that address it, and the conclusion.

Supplementary Table S5. Full fixed-effect output of the primary model
Supplementary Table S5-A. Temperature and group terms.
	Parameter
	Estimate
	SE
	95% CI
	P

	Intercept
	18.6313
	0.2253
	18.1897, 19.0729
	< 0.001

	B1(Temp_7d) — basis 1
	1.8371
	0.3130
	1.2236, 2.4506
	< 0.001

	B2(Temp_7d) — basis 2
	−2.6795
	0.3120
	−3.2910, −2.0681
	< 0.001

	Group: MCI (vs CN)
	−0.3690
	0.1556
	−0.6740, −0.0640
	0.018

	Group: VD (vs CN)
	−1.0066
	0.2820
	−1.5593, −0.4538
	< 0.001

	B1 × MCI
	1.0181
	0.3175
	0.3957, 1.6405
	0.0013

	B2 × MCI
	−1.1804
	0.3179
	−1.8035, −0.5573
	< 0.001

	B1 × VD
	−0.1849
	0.4410
	−1.0493, 0.6796
	0.675

	B2 × VD
	−0.0169
	0.4414
	−0.8821, 0.8482
	0.969


Analytic set: 2,046 observations / 571 participants. REML, random intercept and random slope for time (unstructured covariance), 3-knot restricted cubic spline for Temp_7d at 2.33 / 18.29 / 28.92 °C. Continuous covariates are mean-centred and scaled by one standard deviation. Reference category for season is winter; for cognitive group, CN.
Individual basis-function coefficients are presented for completeness only and must not be interpreted in isolation: the basis functions are not temperature itself but non-linear transforms of it (Supplementary Methods S1.2), which is why the paper reports multi-degree-of-freedom joint tests (Supplementary Table S1-A) and curves rather than single coefficients. This is also why tables reporting individual spline coefficients were moved out of the main text. Note that a large single coefficient, or a large standard error, for one basis function says nothing on its own about the significance of the exposure effect — that is assessed by the joint test and by the confidence bands of the fitted curve.
Supplementary Table S5-B. Covariate terms.
	Parameter
	Estimate
	SE
	95% CI
	P

	Time (months from anchor)
	0.0207
	0.0083
	0.0044, 0.0370
	0.013

	Enrolment type (acute vs non-acute)
	−0.1040
	0.1283
	−0.3554, 0.1473
	0.417

	Age (per SD)
	−0.0858
	0.0495
	−0.1829, 0.0113
	0.083

	Years of education (per SD)
	0.3289
	0.0654
	0.2008, 0.4570
	< 0.001

	Admission systolic BP (per SD)
	0.0132
	0.0460
	−0.0770, 0.1033
	0.775

	Fasting glucose (per SD)
	−0.0233
	0.1204
	−0.2592, 0.2127
	0.847

	HAMD-17 (per SD)
	−0.0107
	0.0448
	−0.0985, 0.0770
	0.810

	Anchor MoCA (per SD)
	4.4496
	0.1015
	4.2507, 4.6485
	< 0.001

	Male sex
	0.0271
	0.0962
	−0.1615, 0.2157
	0.778

	Antiplatelet / anticoagulant
	−0.0306
	0.1152
	−0.2564, 0.1951
	0.790

	Lipid-lowering therapy
	0.0609
	0.1110
	−0.1567, 0.2784
	0.583

	PM2.5_7d (per SD = 20.27 μg/m³)
	0.0657
	0.0261
	0.0145, 0.1168
	0.012

	Season: spring (vs winter)
	0.5111
	0.0818
	0.3507, 0.6715
	< 0.001

	Season: summer (vs winter)
	0.3654
	0.1143
	0.1413, 0.5896
	0.0014

	Season: autumn (vs winter)
	0.5077
	0.0853
	0.3406, 0.6748
	< 0.001

	Hypertension
	−0.0345
	0.1107
	−0.2515, 0.1826
	0.756

	Coronary heart disease
	−0.0085
	0.1113
	−0.2267, 0.2096
	0.939

	Atrial fibrillation
	−0.1265
	0.2343
	−0.5857, 0.3328
	0.589

	Diabetes mellitus
	0.1954
	0.2519
	−0.2984, 0.6892
	0.438

	Prior stroke
	−0.0710
	0.1276
	−0.3211, 0.1791
	0.578

	Hyperlipidaemia
	−0.0684
	0.1170
	−0.2978, 0.1609
	0.559

	Smoking history
	−0.0573
	0.1396
	−0.3309, 0.2163
	0.681

	Alcohol consumption
	0.0924
	0.1843
	−0.2689, 0.4537
	0.616

	Random effects
	
	
	
	

	σ²_b0 (intercept)
	0.8907
	—
	—
	—

	σ²_b1 (slope, per month)
	0.0192
	—
	—
	—

	σ01 (covariance)
	−0.0502
	—
	—
	—

	σ²_ε (residual)
	0.5120
	—
	—
	—


P-values for covariate terms are two-sided Wald tests and are shown for completeness; the pre-specified inferential target is the interaction family (Supplementary Table S1-A) with Bonferroni correction across the three pairwise contrasts, not the covariate coefficients. Coefficients for diabetes mellitus and fasting glucose are individually imprecise precisely because the two are collinear at r = 0.931 (Supplementary Table S3-C); neither is a target of inference, and removing either or both leaves every reported result unchanged. The three seasonal dummies are individually significant and have the same sign, which is expected for a categorical variable whose reference level is a single season, and is not evidence that season "reduces" MoCA; the seasonal terms are retained to separate within-season from between-season temperature variation (Supplementary Table S3-D).
















Supplementary Figure S1. Assumed causal structure used for covariate selection.
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Figure S1. Assumed causal structure used for covariate selection. The graph was not used prospectively to derive the covariate set — the manuscript does not claim that it was — but it makes the assumptions behind that set explicit. Temperature and PM2.5 are shown as exposures; age, sex, years of education, enrolment type, vascular risk factors, admission systolic blood pressure, fasting glucose and depression are shown as confounders adjusted for a priori; antiplatelet/anticoagulant and lipid-lowering therapy are shown as time-varying proxies for treatment intensity and contact with care, included as indicators rather than as causal determinants of cognition; stroke subtype and lesion characteristics are shown as unmeasured variables, to make residual confounding explicit; acute temperature-induced blood-pressure change, antihypertensive titration and ADL are shown as mediators on the temperature → cognition pathway and are not adjusted for (ADL additionally forms part of the group definition, so adjustment would be circular); and season is shown as a common cause of the exposure, included to separate within-season from between-season temperature contrasts. The graph encodes assumptions that cannot be verified from these data.
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