Supplementary material

S1. Covariate selection procedure
Covariate selection was conducted separately for each outcome model prior to final model fitting using linear mixed effects modeling. Tests were performed on the analysis cohort, restricted to each participant’s first pregnancy, fitted by maximum likelihood (ML) with a random intercept for participant. Night-level outcomes were tested on nightly observations and the two sleep-timing consistency outcomes on per-pregnancy-trimester aggregate SDs. ML was used for model comparison only; final models were refitted using REML.

Candidate covariates. Two candidate covariates were evaluated for all outcome domains. season is a continuous measure of the hemisphere-corrected season a participant was experiencing on a given night, scaled from −1 (peak winter) to +1 (peak summer). maternal age is participant age at each session date, grand-mean centered across all observations.

Test structure. Each candidate covariate was tested independently against the trimester-only base model using a likelihood ratio test (LRT, χ²(1); ΔAIC and ΔBIC computed as alternative minus null model). When both maternal age and season individually met the retention criteria, a combined model (Trimester + maternal age + season) was fitted and each covariate was retained only if it remained justified conditional on the other: maternal age was assessed against the combined-minus-age model and season against the combined-minus-season model, each judged by the same three criteria (see below). A covariate that failed its conditional test was dropped (forward selection).

Retention criteria. A covariate was retained if all three criteria were simultaneously met: LRT p < 0.05, ΔAIC < 0, and ΔBIC < 0. If AIC and BIC gave conflicting signals (one positive, one negative), the covariate was dropped.


S2. Model assumption testing
LMM assumptions were assessed for each primary model, applied to the selected ML model from covariate selection and refitted by REML. (1) Residual normality: Shapiro–Wilk test on model residuals (on a random subsample of up to 500 residuals); at the sample sizes in this study (n ≈ 24,700–46,100 nights), LMM fixed-effect estimates are robust to moderate departures from normality33,34. (2) Random-effects normality: Shapiro–Wilk on the estimated random intercepts. (3) Homoscedasticity: assessed using two formal statistical tests: the Breusch–Pagan test (whether residual variance scales with fitted values) and Levene’s test (equality of residual variance across trimesters). At the sample sizes here, both tests are highly sensitive and flagged statistically significant heteroscedasticity in most models. However, even small, practically negligible variance differences reach significance at this N, and LMM standard errors are fairly robust to such departures33, so fixed-effect estimates are interpreted with this caveat. (4) Collinearity: for models retaining two covariates (the Initial and Final phase temperature, HR, and HRV models, each retaining season and maternal age), the variance inflation factor (VIF) was computed for each retained covariate. All VIFs were well below 2.0 (max 1.04), indicating no meaningful collinearity. Models retaining one or no covariate require no collinearity check. (5) Outliers: nights with |standardized residual| > 3 SD were counted after the upstream within-trimester ±2.5 SD exclusion. Outlier rates ranged from 0.4% to 2.3% across models (median 1.1%), indicating no systematic outlier concern.

S3. Peripartum analysis
For each outcome, an LMM was fitted to nights falling within weeks −6 to +6 of delivery, with week as a categorical fixed effect referenced to week −1. Weeks were lower bound inclusive and upper bound exclusive in the same way described in section 2.4. Thus, week −1 reflected the week leading up to delivery week +1 encompassed the week immediately after delivery, including the delivery day. For the LMMs, the same covariates were retained in the respective outcome's primary model. Models were similarly fitted with REML and used the same random effect structure. Effects are reported as contrasts relative to week −1 (estimate = week k minus week −1, so that positive values indicate a higher value than the week immediately preceding delivery), with the Holm step-down procedure applied within each outcome across the eleven weekly contrasts; the week −1 estimated marginal mean is reported as the reference baseline.

S4. Peak and trough detection
To determine the peak and through weeks relative to T0 for each outcome metric, four timeframes were searched. First, GA weeks were searched for outcomes with extremum during gestation. We found the following: HR peak (GA weeks 23 to 36 searched, selected GA week 32), RR peak (GA weeks 2 to 12 searched, selected GA week 6), and HRV trough (GA weeks 23 to 36 searched, selected GA week 31). Second, the six weeks before delivery (weeks −6 to −1) were searched for outcomes reaching their extremum approaching delivery. During this time frame, the following were found: ATR temperature trough (Bedtime and Initial phase at week −1, Final phase at week −2), deep sleep trough (percentage at week −2, duration at week −1), light sleep peak (percentage at week −2, duration at week −3), and snoring peak (week −1). Third, the early postpartum weeks (weeks +1 to +6) were searched for outcomes with extremum after delivery. We found the following: REM sleep trough (percentage and duration) at week +1, TST trough at week +1, TIB trough at week +1, and sleep efficiency trough at week +1, WASO peak (percentage and duration) at week +1, and SOL trough at week +2. Fourth, to capture cardiovascular recovery after delivery, all postpartum weeks (weeks +1 to +24) were searched for HR and HRV. The HR trough was found at week +6 and the HRV peak at week +2. 

S5. Figures 2-6 interpretation
Panel a) shows the model estimated marginal mean (EMM) change in the outcome from pre-pregnancy (T0) for T1 through T5 (± SE). Black markers denote significant differences from T0, and gray markers denote significant differences between adjacent trimesters. The bar values and black markers correspond to the T0 contrasts in Tables 1–4, and the gray markers correspond to the adjacent-trimester contrasts in Supplementary Table S3. Panel b) shows absolute weekly EMMs (± SE) across the six weeks before and after delivery, referenced to the week before delivery (week −1), and reflects the peripartum analysis. Its markers indicate the nearest week with EMMs significantly different from the reference week (week −1), one before delivery and one after, with values drawn from Supplementary Table S4. Panel c) shows the weekly mean of raw nightly values (± SE) on a hybrid axis that reads as gestational age (GA, weeks since estimated LMP) up to delivery and then as weeks since delivery. It spans pre-pregnancy through GA week 40 and postpartum weeks 1 to 24. The panel c) window ends at GA week 40 for pregnancy because this is the standard assumed duration of pregnancy24. In addition, fewer than 21% of pregnancies extended beyond GA week 40, so later weeks would represent only a small subset of data. Accordingly, a pregnancy delivered at GA week 37 contributed data from pre-pregnancy up to and including GA week 37, and then from postpartum week +1 onward. A pregnancy delivered at GA week 42 contributed data up to and including GA week 40, with GA weeks 41 and 42 not displayed, and then from postpartum week +1 onward. This data inclusion criteria was applied for visualization only, and all statistical models used the complete sample regardless of GA at delivery.

Supplementary Table S1. Consecutive-period pairwise contrasts for all outcome models
	Outcome
	Comparison
	Mean estimate
	SE
	Adjusted p
	t

	Bedtime temperature (°C)

	
	T1 → T2
	−0.7
	0.037
	<0.001
	−18.2

	
	T2 → T3
	−1.8
	0.039
	<0.001
	−45.3

	
	T3 → T4
	+1.2
	0.041
	<0.001
	+30.4

	
	T4 → T5
	+0.4
	0.044
	<0.001
	+9.0

	Initial phase temperature (°C)

	
	T1 → T2
	−0.2
	0.033
	<0.001
	−7.4

	
	T2 → T3
	−1.6
	0.033
	<0.001
	−46.8

	
	T3 → T4
	+1.6
	0.034
	<0.001
	+46.5

	
	T4 → T5
	+0.1
	0.036
	0.013
	+2.5

	Final phase temperature (°C)

	
	T1 → T2
	−0.4
	0.032
	<0.001
	−12.1

	
	T2 → T3
	−1.3
	0.033
	<0.001
	−40.4

	
	T3 → T4
	+1.8
	0.034
	<0.001
	+52.2

	
	T4 → T5
	−0.1
	0.036
	0.047
	−2.0

	Heart rate (bpm)

	
	T1 → T2
	+3.5
	0.132
	<0.001
	+26.5

	
	T2 → T3
	+2.6
	0.128
	<0.001
	+20.2

	
	T3 → T4
	−11.4
	0.127
	<0.001
	−90.0

	
	T4 → T5
	+0.3
	0.127
	0.025
	+2.2

	Heart rate variability (ms)

	
	T1 → T2
	−11.5
	0.336
	<0.001
	−34.3

	
	T2 → T3
	−4.7
	0.344
	<0.001
	−13.6

	
	T3 → T4
	+23.8
	0.357
	<0.001
	+66.7

	
	T4 → T5
	−3.1
	0.377
	<0.001
	−8.2

	Respiratory rate (BrPM)

	
	T1 → T2
	−0.2
	0.015
	<0.001
	−14.2

	
	T2 → T3
	+0.0
	0.015
	0.201
	+1.3

	
	T3 → T4
	−0.8
	0.016
	<0.001
	−47.2

	
	T4 → T5
	+0.1
	0.018
	<0.001
	+5.2

	Snoring (%)

	
	T1 → T2
	+1.6
	0.118
	<0.001
	+13.9

	
	T2 → T3
	+3.2
	0.124
	<0.001
	+26.1

	
	T3 → T4
	−3.0
	0.133
	<0.001
	−22.6

	
	T4 → T5
	−0.5
	0.148
	0.002
	−3.1

	Light sleep (%)

	
	T1 → T2
	+0.8
	0.103
	<0.001
	+7.8

	
	T2 → T3
	+2.2
	0.108
	<0.001
	+20.5

	
	T3 → T4
	−5.4
	0.114
	<0.001
	−47.2

	
	T4 → T5
	+0.3
	0.123
	0.023
	+2.3

	Light sleep (min)

	
	T1 → T2
	+3.8
	0.950
	<0.001
	+4.0

	
	T2 → T3
	+3.5
	0.996
	<0.001
	+3.5

	
	T3 → T4
	−52.2
	1.053
	<0.001
	−49.6

	
	T4 → T5
	+13.5
	1.134
	<0.001
	+11.9

	REM sleep (%)

	
	T1 → T2
	−0.1
	0.079
	0.203
	−1.3

	
	T2 → T3
	−0.9
	0.082
	<0.001
	−10.7

	
	T3 → T4
	+0.3
	0.087
	0.002
	+3.3

	
	T4 → T5
	+0.9
	0.094
	<0.001
	+9.8

	REM sleep (min)

	
	T1 → T2
	−0.5
	0.454
	0.291
	−1.1

	
	T2 → T3
	−6.4
	0.474
	<0.001
	−13.4

	
	T3 → T4
	−9.4
	0.503
	<0.001
	−18.7

	
	T4 → T5
	+9.4
	0.540
	<0.001
	+17.4

	Deep sleep (%)

	
	T1 → T2
	−0.7
	0.080
	<0.001
	−8.7

	
	T2 → T3
	−1.3
	0.084
	<0.001
	−15.8

	
	T3 → T4
	+5.1
	0.089
	<0.001
	+57.3

	
	T4 → T5
	−1.2
	0.095
	<0.001
	−12.5

	Deep sleep (min)

	
	T1 → T2
	−3.2
	0.345
	<0.001
	−9.3

	
	T2 → T3
	−8.5
	0.360
	<0.001
	−23.6

	
	T3 → T4
	+12.8
	0.382
	<0.001
	+33.4

	
	T4 → T5
	+0.4
	0.411
	0.301
	+1.0

	WASO (%)

	
	T1 → T2
	+0.4
	0.110
	<0.001
	+3.4

	
	T2 → T3
	+1.4
	0.115
	<0.001
	+12.1

	
	T3 → T4
	+5.9
	0.122
	<0.001
	+48.4

	
	T4 → T5
	−3.3
	0.132
	<0.001
	−25.1

	WASO (min)

	
	T1 → T2
	+2.0
	0.635
	0.001
	+3.2

	
	T2 → T3
	+6.8
	0.662
	<0.001
	+10.3

	
	T3 → T4
	+30.5
	0.705
	<0.001
	+43.3

	
	T4 → T5
	−17.7
	0.763
	<0.001
	−23.1

	Total sleep time (min)

	
	T1 → T2
	+0.1
	1.251
	0.947
	+0.1

	
	T2 → T3
	−11.4
	1.311
	<0.001
	−8.7

	
	T3 → T4
	−48.8
	1.387
	<0.001
	−35.2

	
	T4 → T5
	+23.4
	1.494
	<0.001
	+15.7

	Time in bed (min)

	
	T1 → T2
	+1.8
	1.417
	0.214
	+1.2

	
	T2 → T3
	−5.9
	1.485
	<0.001
	−4.0

	
	T3 → T4
	−28.5
	1.571
	<0.001
	−18.1

	
	T4 → T5
	+10.3
	1.692
	<0.001
	+6.1

	Sleep efficiency (%)

	
	T1 → T2
	−0.3
	0.111
	0.014
	−2.5

	
	T2 → T3
	−1.2
	0.116
	<0.001
	−10.2

	
	T3 → T4
	−4.4
	0.123
	<0.001
	−35.7

	
	T4 → T5
	+2.7
	0.133
	<0.001
	+20.0

	Sleep onset latency (min)

	 
	T1 → T2
	+0.0
	0.351
	0.952
	+0.1

	 
	T2 → T3
	+1.6
	0.365
	<0.001
	+4.5

	 
	T3 → T4
	−9.6
	0.386
	<0.001
	−24.9

	 
	T4 → T5
	+3.1
	0.414
	<0.001
	+7.5

	Sleep onset time consistency SD (min)

	
	T1 → T2
	−3.8
	2.750
	0.168
	−1.4

	
	T2 → T3
	+5.3
	2.750
	0.107
	+1.9

	
	T3 → T4
	+12.6
	2.777
	<0.001
	+4.5

	
	T4 → T5
	−11.3
	2.874
	<0.001
	−3.9

	Wake-up time consistency SD (min)

	
	T1 → T2
	−2.4
	3.054
	0.850
	−0.8

	
	T2 → T3
	+2.2
	3.054
	0.850
	+0.7

	
	T3 → T4
	+34.2
	3.083
	<0.001
	+11.1

	
	T4 → T5
	−23.9
	3.185
	<0.001
	−7.5


 
Note. Adjacent-trimester contrasts from the same linear mixed-effects models as the main analysis. Estimate = later period minus earlier period (e.g. T2 → T3 = T3 − T2); a positive value indicates an increase across the transition. Adjusted p = Holm-corrected p-value across the four consecutive contrasts within each outcome; no symbol = not significant. SE = standard error; t = Wald t-statistic. The two consistency outcomes are modelled on per-pregnancy-trimester aggregate SDs.
 
Supplementary Table S2. Peripartum weekly changes in physiological and sleep outcomes (−6 to +6 weeks around delivery)
	Outcome
	Week
	Mean estimate (vs wk −1)
	SE
	Adjusted p
	n, k

	Bedtime temperature (°C)

	
	−1 (baseline)
	23.8
	0.420
	—
	103, 642

	
	−6 vs −1
	+0.9
	0.112
	<0.001
	108, 669

	
	−5 vs −1
	+0.6
	0.112
	<0.001
	107, 675

	
	−4 vs −1
	+0.6
	0.112
	<0.001
	108, 682

	
	−3 vs −1
	+0.3
	0.111
	0.018
	107, 694

	
	−2 vs −1
	+0.2
	0.111
	0.169
	106, 686

	
	+1 vs −1
	+0.7
	0.137
	<0.001
	91, 339

	
	+2 vs −1
	+1.2
	0.118
	<0.001
	99, 557

	
	+3 vs −1
	+1.6
	0.117
	<0.001
	100, 578

	
	+4 vs −1
	+1.9
	0.117
	<0.001
	100, 580

	
	+5 vs −1
	+2.0
	0.118
	<0.001
	97, 554

	
	+6 vs −1
	+2.2
	0.117
	<0.001
	95, 577

	Initial phase temperature (°C)

	
	−1 (baseline)
	23.7
	0.316
	—
	103, 642

	
	−6 vs −1
	+0.6
	0.089
	<0.001
	108, 669

	
	−5 vs −1
	+0.4
	0.088
	<0.001
	107, 677

	
	−4 vs −1
	+0.2
	0.088
	0.069
	108, 682

	
	−3 vs −1
	+0.0
	0.087
	1.000
	107, 694

	
	−2 vs −1
	+0.1
	0.088
	1.000
	106, 686

	
	+1 vs −1
	+0.9
	0.108
	<0.001
	91, 340

	
	+2 vs −1
	+1.7
	0.093
	<0.001
	99, 557

	
	+3 vs −1
	+1.9
	0.092
	<0.001
	100, 578

	
	+4 vs −1
	+2.1
	0.092
	<0.001
	100, 580

	
	+5 vs −1
	+2.2
	0.093
	<0.001
	97, 555

	
	+6 vs −1
	+2.2
	0.092
	<0.001
	95, 579

	Final phase temperature (°C)

	
	−1 (baseline)
	24.9
	0.314
	—
	97, 599

	
	−6 vs −1
	+0.6
	0.098
	<0.001
	102, 626

	
	−5 vs −1
	+0.4
	0.098
	<0.001
	101, 634

	
	−4 vs −1
	+0.2
	0.097
	0.032
	102, 643

	
	−3 vs −1
	+0.0
	0.097
	1.000
	101, 650

	
	−2 vs −1
	−0.0
	0.097
	1.000
	100, 644

	
	+1 vs −1
	+0.9
	0.120
	<0.001
	82, 307

	
	+2 vs −1
	+1.5
	0.103
	<0.001
	92, 505

	
	+3 vs −1
	+1.9
	0.102
	<0.001
	93, 532

	
	+4 vs −1
	+2.2
	0.103
	<0.001
	94, 523

	
	+5 vs −1
	+2.4
	0.103
	<0.001
	91, 508

	
	+6 vs −1
	+2.5
	0.102
	<0.001
	89, 530

	Heart rate (bpm)

	
	−1 (baseline)
	63.7
	0.711
	—
	97, 608

	
	−6 vs −1
	+3.1
	0.292
	<0.001
	101, 618

	
	−5 vs −1
	+3.0
	0.290
	<0.001
	101, 636

	
	−4 vs −1
	+2.1
	0.289
	<0.001
	101, 645

	
	−3 vs −1
	+1.9
	0.288
	<0.001
	100, 654

	
	−2 vs −1
	+1.0
	0.288
	<0.001
	100, 646

	
	+1 vs −1
	−5.2
	0.354
	<0.001
	83, 320

	
	+2 vs −1
	−7.7
	0.306
	<0.001
	92, 518

	
	+3 vs −1
	−8.0
	0.303
	<0.001
	93, 537

	
	+4 vs −1
	−8.4
	0.303
	<0.001
	94, 540

	
	+5 vs −1
	−8.6
	0.307
	<0.001
	90, 515

	
	+6 vs −1
	−9.1
	0.305
	<0.001
	88, 532

	Heart rate variability (ms)

	
	−1 (baseline)
	46.1
	2.329
	—
	97, 608

	
	−6 vs −1
	−8.4
	1.129
	<0.001
	101, 617

	
	−5 vs −1
	−7.2
	1.120
	<0.001
	101, 636

	
	−4 vs −1
	−5.3
	1.115
	<0.001
	101, 645

	
	−3 vs −1
	−5.5
	1.110
	<0.001
	100, 654

	
	−2 vs −1
	−3.0
	1.113
	0.006
	100, 646

	
	+1 vs −1
	+13.1
	1.366
	<0.001
	83, 320

	
	+2 vs −1
	+20.2
	1.181
	<0.001
	92, 518

	
	+3 vs −1
	+17.5
	1.169
	<0.001
	93, 537

	
	+4 vs −1
	+15.9
	1.169
	<0.001
	94, 540

	
	+5 vs −1
	+15.8
	1.185
	<0.001
	90, 515

	
	+6 vs −1
	+18.8
	1.175
	<0.001
	88, 532

	Respiratory rate (BrPM)

	
	−1 (baseline)
	15.4
	0.216
	—
	97, 608

	
	−6 vs −1
	+0.2
	0.051
	0.003
	101, 618

	
	−5 vs −1
	+0.2
	0.051
	<0.001
	101, 636

	
	−4 vs −1
	+0.1
	0.051
	0.104
	101, 645

	
	−3 vs −1
	+0.2
	0.050
	0.004
	100, 654

	
	−2 vs −1
	+0.1
	0.051
	0.274
	100, 646

	
	+1 vs −1
	−0.0
	0.062
	0.911
	83, 320

	
	+2 vs −1
	−0.2
	0.054
	<0.001
	92, 518

	
	+3 vs −1
	−0.5
	0.053
	<0.001
	93, 537

	
	+4 vs −1
	−0.5
	0.053
	<0.001
	94, 540

	
	+5 vs −1
	−0.6
	0.054
	<0.001
	90, 515

	
	+6 vs −1
	−0.8
	0.053
	<0.001
	88, 532

	Snoring (%)

	
	−1 (baseline)
	11.0
	1.272
	—
	56, 340

	
	−6 vs −1
	−3.9
	0.562
	<0.001
	60, 349

	
	−5 vs −1
	−3.4
	0.550
	<0.001
	60, 382

	
	−4 vs −1
	−2.5
	0.548
	<0.001
	60, 385

	
	−3 vs −1
	−2.2
	0.553
	<0.001
	59, 369

	
	−2 vs −1
	−0.4
	0.554
	0.501
	57, 366

	
	+1 vs −1
	−1.7
	0.662
	0.022
	48, 196

	
	+2 vs −1
	−4.3
	0.596
	<0.001
	50, 280

	
	+3 vs −1
	−6.4
	0.583
	<0.001
	55, 301

	
	+4 vs −1
	−6.8
	0.582
	<0.001
	54, 304

	
	+5 vs −1
	−6.7
	0.587
	<0.001
	53, 296

	
	+6 vs −1
	−7.6
	0.588
	<0.001
	51, 293

	Light sleep (%)

	
	−1 (baseline)
	64.0
	0.445
	—
	94, 570

	
	−6 vs −1
	−1.1
	0.414
	0.029
	98, 572

	
	−5 vs −1
	−1.0
	0.407
	0.040
	98, 613

	
	−4 vs −1
	−0.8
	0.406
	0.145
	98, 615

	
	−3 vs −1
	−0.1
	0.406
	1.000
	97, 615

	
	−2 vs −1
	+0.0
	0.407
	1.000
	95, 608

	
	+1 vs −1
	−4.0
	0.501
	<0.001
	79, 299

	
	+2 vs −1
	−5.6
	0.434
	<0.001
	87, 481

	
	+3 vs −1
	−5.4
	0.429
	<0.001
	91, 497

	
	+4 vs −1
	−6.6
	0.427
	<0.001
	92, 508

	
	+5 vs −1
	−7.4
	0.433
	<0.001
	88, 482

	
	+6 vs −1
	−7.5
	0.430
	<0.001
	86, 497

	Light sleep (min)

	
	−1 (baseline)
	289.0
	4.413
	—
	94, 570

	
	−6 vs −1
	+3.8
	3.983
	0.625
	98, 572

	
	−5 vs −1
	+4.5
	3.914
	0.625
	98, 613

	
	−4 vs −1
	+4.9
	3.909
	0.625
	98, 615

	
	−3 vs −1
	+13.8
	3.907
	0.002
	97, 615

	
	−2 vs −1
	+9.9
	3.916
	0.047
	95, 608

	
	+1 vs −1
	−59.3
	4.818
	<0.001
	79, 299

	
	+2 vs −1
	−53.2
	4.171
	<0.001
	87, 481

	
	+3 vs −1
	−44.0
	4.130
	<0.001
	91, 497

	
	+4 vs −1
	−57.9
	4.110
	<0.001
	92, 508

	
	+5 vs −1
	−56.5
	4.170
	<0.001
	88, 482

	
	+6 vs −1
	−56.8
	4.137
	<0.001
	86, 497

	REM sleep (%)

	
	−1 (baseline)
	20.6
	0.330
	—
	94, 570

	
	−6 vs −1
	+1.2
	0.312
	0.002
	98, 572

	
	−5 vs −1
	+0.9
	0.307
	0.019
	98, 613

	
	−4 vs −1
	+1.0
	0.307
	0.005
	98, 615

	
	−3 vs −1
	+0.3
	0.306
	0.385
	97, 615

	
	−2 vs −1
	+0.4
	0.307
	0.385
	95, 608

	
	+1 vs −1
	−1.1
	0.378
	0.014
	79, 299

	
	+2 vs −1
	+0.5
	0.327
	0.279
	87, 481

	
	+3 vs −1
	+1.1
	0.324
	0.006
	91, 497

	
	+4 vs −1
	+1.1
	0.323
	0.004
	92, 508

	
	+5 vs −1
	+1.2
	0.327
	0.002
	88, 482

	
	+6 vs −1
	+1.2
	0.325
	0.002
	86, 497

	REM sleep (min)

	
	−1 (baseline)
	93.1
	1.855
	—
	94, 570

	
	−6 vs −1
	+7.8
	1.742
	<0.001
	98, 572

	
	−5 vs −1
	+7.4
	1.713
	<0.001
	98, 613

	
	−4 vs −1
	+7.5
	1.711
	<0.001
	98, 615

	
	−3 vs −1
	+5.6
	1.710
	0.006
	97, 615

	
	−2 vs −1
	+4.6
	1.714
	0.039
	95, 608

	
	+1 vs −1
	−20.1
	2.109
	<0.001
	79, 299

	
	+2 vs −1
	−9.5
	1.826
	<0.001
	87, 481

	
	+3 vs −1
	−3.6
	1.808
	0.099
	91, 497

	
	+4 vs −1
	−6.0
	1.799
	0.006
	92, 508

	
	+5 vs −1
	−3.9
	1.825
	0.099
	88, 482

	
	+6 vs −1
	−4.2
	1.810
	0.080
	86, 497

	Deep sleep (%)

	
	−1 (baseline)
	15.4
	0.368
	—
	94, 570

	
	−6 vs −1
	−0.0
	0.338
	1.000
	98, 572

	
	−5 vs −1
	+0.2
	0.332
	1.000
	98, 613

	
	−4 vs −1
	−0.2
	0.331
	1.000
	98, 615

	
	−3 vs −1
	−0.2
	0.331
	1.000
	97, 615

	
	−2 vs −1
	−0.4
	0.332
	0.884
	95, 608

	
	+1 vs −1
	+5.1
	0.408
	<0.001
	79, 299

	
	+2 vs −1
	+5.0
	0.354
	<0.001
	87, 481

	
	+3 vs −1
	+4.3
	0.350
	<0.001
	91, 497

	
	+4 vs −1
	+5.5
	0.348
	<0.001
	92, 508

	
	+5 vs −1
	+6.2
	0.353
	<0.001
	88, 482

	
	+6 vs −1
	+6.3
	0.351
	<0.001
	86, 497

	Deep sleep (min)

	
	−1 (baseline)
	67.5
	1.535
	—
	94, 570

	
	−6 vs −1
	+1.6
	1.410
	0.800
	98, 572

	
	−5 vs −1
	+3.1
	1.386
	0.123
	98, 613

	
	−4 vs −1
	+1.0
	1.384
	0.923
	98, 615

	
	−3 vs −1
	+2.6
	1.384
	0.258
	97, 615

	
	−2 vs −1
	+0.5
	1.387
	0.923
	95, 608

	
	+1 vs −1
	+6.2
	1.707
	0.002
	79, 299

	
	+2 vs −1
	+11.0
	1.478
	<0.001
	87, 481

	
	+3 vs −1
	+11.6
	1.463
	<0.001
	91, 497

	
	+4 vs −1
	+13.5
	1.456
	<0.001
	92, 508

	
	+5 vs −1
	+17.7
	1.477
	<0.001
	88, 482

	
	+6 vs −1
	+17.7
	1.465
	<0.001
	86, 497

	WASO (%)

	
	−1 (baseline)
	8.9
	0.497
	—
	86, 520

	
	−6 vs −1
	−2.0
	0.478
	<0.001
	89, 513

	
	−5 vs −1
	−2.0
	0.469
	<0.001
	89, 555

	
	−4 vs −1
	−2.0
	0.465
	<0.001
	89, 571

	
	−3 vs −1
	−1.4
	0.466
	0.006
	89, 563

	
	−2 vs −1
	−0.8
	0.467
	0.089
	87, 559

	
	+1 vs −1
	+8.5
	0.574
	<0.001
	72, 276

	
	+2 vs −1
	+7.6
	0.500
	<0.001
	79, 433

	
	+3 vs −1
	+6.1
	0.493
	<0.001
	82, 455

	
	+4 vs −1
	+5.6
	0.490
	<0.001
	83, 466

	
	+5 vs −1
	+4.3
	0.498
	<0.001
	80, 440

	
	+6 vs −1
	+4.3
	0.494
	<0.001
	78, 453

	WASO (min)

	
	−1 (baseline)
	45.9
	3.063
	—
	86, 520

	
	−6 vs −1
	−9.8
	2.861
	0.002
	89, 513

	
	−5 vs −1
	−10.5
	2.807
	<0.001
	89, 555

	
	−4 vs −1
	−9.8
	2.784
	0.002
	89, 571

	
	−3 vs −1
	−5.4
	2.793
	0.108
	89, 563

	
	−2 vs −1
	−2.6
	2.798
	0.360
	87, 559

	
	+1 vs −1
	+41.3
	3.441
	<0.001
	72, 275

	
	+2 vs −1
	+39.5
	3.003
	<0.001
	78, 430

	
	+3 vs −1
	+32.9
	2.960
	<0.001
	82, 451

	
	+4 vs −1
	+28.4
	2.938
	<0.001
	83, 465

	
	+5 vs −1
	+23.1
	2.983
	<0.001
	80, 440

	
	+6 vs −1
	+22.4
	2.961
	<0.001
	78, 453

	Total sleep time (min)

	
	−1 (baseline)
	449.6
	5.757
	—
	94, 570

	
	−6 vs −1
	+13.1
	5.314
	0.021
	98, 572

	
	−5 vs −1
	+15.0
	5.223
	0.017
	98, 613

	
	−4 vs −1
	+13.4
	5.215
	0.021
	98, 615

	
	−3 vs −1
	+22.0
	5.213
	<0.001
	97, 615

	
	−2 vs −1
	+15.0
	5.224
	0.017
	95, 608

	
	+1 vs −1
	−73.2
	6.428
	<0.001
	79, 299

	
	+2 vs −1
	−51.6
	5.565
	<0.001
	87, 481

	
	+3 vs −1
	−36.0
	5.510
	<0.001
	91, 497

	
	+4 vs −1
	−50.4
	5.484
	<0.001
	92, 508

	
	+5 vs −1
	−42.7
	5.563
	<0.001
	88, 482

	
	+6 vs −1
	−43.3
	5.519
	<0.001
	86, 497

	Time in bed (min)

	
	−1 (baseline)
	529.0
	7.167
	—
	94, 570

	
	−6 vs −1
	+4.6
	6.280
	1.000
	98, 572

	
	−5 vs −1
	+5.8
	6.173
	1.000
	98, 613

	
	−4 vs −1
	+4.9
	6.163
	1.000
	98, 615

	
	−3 vs −1
	+16.5
	6.161
	0.044
	97, 615

	
	−2 vs −1
	+11.8
	6.174
	0.223
	95, 608

	
	+1 vs −1
	−41.4
	7.598
	<0.001
	79, 299

	
	+2 vs −1
	−26.7
	6.577
	<0.001
	87, 481

	
	+3 vs −1
	−13.5
	6.513
	0.193
	91, 497

	
	+4 vs −1
	−33.6
	6.482
	<0.001
	92, 508

	
	+5 vs −1
	−28.0
	6.575
	<0.001
	88, 482

	
	+6 vs −1
	−31.9
	6.523
	<0.001
	86, 497

	Sleep efficiency (%)

	
	−1 (baseline)
	85.1
	0.526
	—
	94, 570

	
	−6 vs −1
	+1.7
	0.458
	<0.001
	98, 572

	
	−5 vs −1
	+1.9
	0.451
	<0.001
	98, 613

	
	−4 vs −1
	+1.8
	0.450
	<0.001
	98, 615

	
	−3 vs −1
	+1.6
	0.450
	<0.001
	97, 615

	
	−2 vs −1
	+1.1
	0.451
	0.013
	95, 608

	
	+1 vs −1
	−6.9
	0.555
	<0.001
	79, 299

	
	+2 vs −1
	−5.3
	0.480
	<0.001
	87, 481

	
	+3 vs −1
	−4.1
	0.475
	<0.001
	91, 497

	
	+4 vs −1
	−3.8
	0.473
	<0.001
	92, 508

	
	+5 vs −1
	−3.1
	0.480
	<0.001
	88, 482

	
	+6 vs −1
	−2.8
	0.476
	<0.001
	86, 497

	Sleep onset latency (min)

	 
	−1 (baseline)
	34.5
	1.317
	—
	89, 540

	 
	−6 vs −1
	+0.6
	1.341
	1.000
	93, 541

	 
	−5 vs −1
	+0.4
	1.317
	1.000
	93, 582

	 
	−4 vs −1
	+0.3
	1.308
	1.000
	93, 596

	 
	−3 vs −1
	−0.4
	1.311
	1.000
	93, 591

	 
	−2 vs −1
	−0.7
	1.316
	1.000
	91, 580

	 
	+1 vs −1
	−7.3
	1.613
	<0.001
	75, 288

	 
	+2 vs −1
	−12.2
	1.407
	<0.001
	83, 453

	 
	+3 vs −1
	−10.0
	1.390
	<0.001
	86, 471

	 
	+4 vs −1
	−11.9
	1.382
	<0.001
	87, 484

	 
	+5 vs −1
	−11.4
	1.404
	<0.001
	83, 456

	 
	+6 vs −1
	−11.8
	1.396
	<0.001
	81, 467



Note. Weekly trajectory of each outcome around delivery. Week = floor(Weeks from Delivery), so the day before delivery falls in week −1 and the delivery day onward in week +1 (week +1 = days 0–6 postpartum, entirely post-delivery). Week −1 (the week before delivery) is the reference: its row gives the estimated marginal mean (the baseline level the weekly changes are measured from); every other row is a contrast to week −1 (estimate = week ‘k’ − week −1, so a positive value means the outcome was higher than in the week before delivery). Each outcome was fit on nights with floored week in [−6, +6] as outcome ~ week + the same covariates retained in that outcome’s main model, with a random intercept for participant (REML). Adjusted p = Holm-corrected within each outcome across the 12 weekly contrasts. n, k = number of pregnancies (n) and nights (k) contributing to each week. Sleep-timing consistency outcomes are not included.
 
Supplementary Table S3. Change from pre-pregnancy baseline (T0) to a metric-specific peripartum or gestational reference, by outcome.
	Outcome
	Reference
	Mean estimate (target − T0)
	SE
	p
	T0 (n, k)
	Target (n, k)

	ATR temperatures

	Bedtime temperature (°C)
	week −1
	−3.3
	0.081
	<0.001
	108, 7,524
	103, 642

	Initial phase temperature (°C)
	week −1
	−2.4
	0.080
	<0.001
	108, 7,525
	103, 642

	Final phase temperature (°C)
	week −2
	−2.6
	0.076
	<0.001
	102, 7,100
	100, 644

	Cardiovascular recovery

	Heart rate (bpm)
	GA week 32 (peak)
	+10.2 (+17.6%)


	0.208
	<0.001
	101, 7,062
	101, 646

	Heart rate (bpm)
	Week +6 (trough)
	−2.4 (−4.1%)


	0.230
	<0.001
	101, 7,062
	88, 532

	HRV (ms)
	GA week 31 (trough)
	−21.2 (−36.6%)


	0.865
	<0.001
	101, 7,059
	100, 612

	HRV (ms)
	Week +2 (peak)
	+6.5 (+11.2%)


	0.999
	<0.001
	101, 7,059
	92, 518

	Respiratory and snoring patterns

	Respiratory rate (BrPM)
	GA week 6 (peak)
	+0.8 (+5.5%)


	0.030
	<0.001
	101, 7,062
	98, 592

	Snoring (%)
	week −1
	+8.6
	0.340
	<0.001
	60, 4,110
	56, 340

	Sleep metrics

	Light sleep (%)
	week −2
	+6.0
	0.253
	<0.001
	98, 6,731
	95, 608

	Light sleep (min)
	week −3
	+31.6
	2.263
	<0.001
	98, 6,731
	97, 615

	REM sleep (%)
	week +1
	−4.3
	0.290
	<0.001
	98, 6,731
	79, 299

	REM sleep (min)
	week +1
	−37.1
	1.685
	<0.001
	98, 6,731
	79, 299

	Deep sleep (%)
	week −2
	−3.2
	0.188
	<0.001
	98, 6,731
	95, 608

	Deep sleep (min)
	week −1
	−15.7
	0.858
	<0.001
	98, 6,731
	94, 570

	WASO (%)
	week +1
	+12.4
	0.346
	<0.001
	89, 6,127
	72, 276

	WASO (min)
	week +1
	+61.9
	1.937
	<0.001
	89, 6,125
	72, 275

	Total sleep time (min)
	week +1
	−82.8
	4.320
	<0.001
	98, 6,731
	79, 299

	Time in bed (min)
	week +1
	−32.9
	4.775
	<0.001
	98, 6,731
	79, 299

	Sleep efficiency (%)
	week +1
	−10.2
	0.383
	<0.001
	98, 6,731
	79, 299

	Sleep onset latency (min)
	week +2
	−10.3
	1.045
	<0.001
	93, 6,393
	83, 453


Note. Each row is a separate two-group linear mixed model comparing pre-pregnancy baseline (T0) nights with a metric-specific reference set of nights, using that outcome’s main-model covariates and a random intercept for participant (REML). Estimate = (reference) − T0, the change from pre-pregnancy to the reference (negative = a decrease). The reference is the week before delivery (week −1) for the ATR temperatures, snoring, and deep and light sleep (% and min); the week after delivery (week +1) for REM sleep (% and min), WASO (% and min), total sleep time, and sleep efficiency; week +2 after delivery for sleep onset latency; and the gestational-age week of the peak (heart rate, respiratory rate) or trough (HRV, time in bed), identified by searching the relevant gestational window. Week = floor (Weeks from Delivery); gestational week = floor (Weeks from Delivery + gestational age at delivery). T0 (n, k) and Target (n, k) give the number of pregnancies (n) and nights (k) contributing to the baseline (T0) group and to the metric-specific reference group, respectively. Sleep-timing consistency outcomes are not included.
 
Supplementary Table S4. Breastfeeding sensitivity analysis: effect of breastfeeding status on postpartum outcomes
	Outcome
	Period
	BF nights
	Non-BF nights
	BF mean effect
	SE
	p-val

	ATR temperatures

	Bedtime temperature (°C)
	T5
	1851
	483
	−1.3
	0.18
	<0.001

	Initial phase temperature (°C)
	T5
	1851
	483
	−0.4
	0.13
	0.004

	Final phase temperature (°C)
	T5
	1659
	394
	+0.5
	0.15
	0.002

	Cardiovascular recovery

	Heart rate (bpm)
	T5
	1589
	418
	−0.0
	0.45
	0.915

	HRV (ms)
	T5
	1589
	418
	+3.3
	2.01
	0.103

	Respiratory and snoring patterns

	Respiratory rate (BrPM)
	T5
	1589
	418
	−0.2
	0.07
	0.007

	Snoring (%)
	T5
	523
	186
	−0.9
	0.64
	0.166

	Sleep metrics

	Light sleep (%)
	T5
	1505
	412
	−1.3
	0.70
	0.070

	Light sleep (min)
	T5
	1505
	412
	−4.1
	6.19
	0.506

	REM sleep (%)
	T5
	1505
	412
	+0.3
	0.54
	0.564

	REM sleep (min)
	T5
	1505
	412
	+3.0
	2.95
	0.312

	Deep sleep (%)
	T5
	1505
	412
	+1.0
	0.55
	0.074

	Deep sleep (min)
	T5
	1505
	412
	+3.4
	2.34
	0.149

	WASO (%)
	T5
	1115
	370
	+0.1
	0.90
	0.885

	WASO (min)
	T5
	1113
	370
	−0.7
	5.37
	0.896

	Total sleep time (min)
	T5
	1505
	412
	+1.4
	8.28
	0.870

	Time in bed (min)
	T5
	1505
	412
	−3.1
	9.77
	0.755

	Sleep efficiency (%)
	T5
	1505
	412
	−0.1
	0.75
	0.926

	Sleep onset latency (min)
	T5
	1284
	370
	+0.6
	2.47
	0.798


Note. BF = breastfeeding. T5 = late postpartum period (13–24 weeks). Non-breastfeeding (false) is the reference category; nights with breastfeeding status “not reported” were excluded. Estimates are the breastfeeding (true) vs. non-breastfeeding (false) fixed effect from linear mixed-effects models fitted separately within each postpartum-period trimester, with a random intercept for participants and the same covariates retained in the corresponding main model. Positive values indicate higher values in breastfeeding women. Exact two-sided p-values are given in the final column. Estimates are shown to 1 decimal place and standard errors to 2 decimal places. 
