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Supplementary Table S1. Summary of measures used in the present study
	No.
	Measure
	Target group
	Items/score range
	Description
	References

	1
	Pittsburgh Sleep Quality Index (PSQI)
	All groups
	18 items; 0–21 (higher = poorer sleep); cut-off > 5.5
	Self-report measure assessing sleep quality over the past month. Comprises seven component scores: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction.
	Doi et al. (2000); Doi et al. (1998)

	2
	Simplified Menopausal Index (SMI)
	All groups
	10 items; 0–100 (higher = more severe symptoms)
	Self-report index assessing self-perceived menopausal symptoms (hot flashes, sweating, insomnia, depressed mood, etc.). Originally developed to evaluate climacteric symptoms but also applicable for assessing nonspecific somatic complaints across all life stages.
	Koyama & Aso (1992); Koyama (1993, 1998); Endo et al. (1996)

	3
	Kessler Psychological Distress Scale (K6)
	All groups
	6 items; 0–24 (higher = greater distress)
	Screening scale for nonspecific psychological distress (anxiety and depressive tendencies). Assesses mood and emotional states over the past 30 days.
	Furukawa et al. (2008); Sakurai et al. (2011); Kessler et al. (2002)

	4
	Perceived Stress Scale (PSS-10)
	All groups
	10 items; 0–40 (higher = greater stress)
	Measures the degree to which life events over the past month were appraised as uncontrollable, unpredictable, and overloading.
	Sumi (2006); Cohen & Williamson (1988)

	5
	Multidimensional Assessment of Interoceptive Awareness—Japanese version (MAIA-J)
	All groups
	32 items; 0–5 (higher = greater interoceptive awareness)
	Japanese version of the multidimensional measure of interoceptive awareness comprising eight subscales: noticing, not-distracting, not-worrying, attention regulation, emotional awareness, self-regulation, body listening, and trusting.
	Shoji et al. (2018); Mehling et al. (2012)

	6
	Multidimensional Scale of Perceived Social Support (MSPSS)
	All groups
	12 items; 1–7 (higher = greater support)
	Japanese version of the scale assessing perceived social support from three sources: family, friends, and significant others.
	Iwasa et al. (2007); Zimet et al. (1988)

	7
	Satisfaction with Life Scale (SWLS)
	All groups
	5 items; 5–35 (higher = greater life satisfaction)
	Japanese version of the global measure of subjective satisfaction with life as a whole.
	Sumino (1994); Diener et al. (1985)

	8
	Dysmenorrhea Scoring System
	General adult group
	0–3 (higher = more severe)
	Composite index evaluating the severity of menstrual pain and its impact on daily activities. Reliability and validity have been confirmed in Japanese women.
	Harada et al. (2008, 2011)

	9
	Premenstrual Dysphoric Disorder Scale (PMDD scale)
	General adult group
	Japanese version (see text for details)
	Japanese version of the scale evaluating symptoms of premenstrual syndrome (PMS) and premenstrual dysphoric disorder (PMDD).
	Miyaoka et al. (2009)

	10
	Revised Infant Temperament Questionnaire (RITQ)—Regularity subscale
	Mother group
	8 items; 1–6 (higher = greater regularity)
	Japanese version of the infant temperament questionnaire; the regularity (rhythmicity) subscale was used as an indicator of the stability of the infant’s sleep–wake rhythm.
	Sugawara et al. (1994); Carey & McDevitt (1978)

	11
	Nocturnal Infant Sleep Characteristics (5 additional original items)
	Mother group
	5 items; 1–6 (6-point Likert)
	Original items supplementing the RITQ to capture infant nighttime sleep characteristics not covered by the RITQ: (1) waking once during the night, (2) waking two or more times during the night, (3) ability to return to sleep without parental assistance after nighttime waking, (4) room-sharing with mother, and (5) bed-sharing with mother.
	Original to the present study

	12
	Sleep and Daily Health Behaviors (29 original items)
	All groups
	29 items; frequency per week
	Twenty-nine items assessing the frequency of sleep-related and daily health behaviors over the past week. Developed with reference to the “Guide for Health Promotion through Sleep 2023” published by the Ministry of Health, Labour and Welfare, Japan (2024).  [Physical activity/exercise] (Items 1–3): Walking ≥30 min/daily activities (housework, commuting, etc.)/exercise (recreation, sports). [Dietary habits] (Items 4–9): Three meals per day/regularity of meal timing/finishing meals ≥4 h before bedtime/nutritional balance/soy intake. [Stimulants/daytime habits] (Items 10–15): Alcohol/caffeine/smoking/napping/restless leg symptoms check/morning fatigue check. [Sleep environment] (Items 16–23): Morning light exposure/light control at bedtime (blackout curtains, eye mask)/lighting color adjustment/quiet environment/use of thermohygrometer/temperature and humidity management. [Presleep behaviors] (Items 24–29): Screen use restriction/sleep tracking device use/relaxation habits (music, aromatherapy, etc.)/bathing/skincare.
	Original to the present study (developed with reference to Ministry of Health, Labour and Welfare, Japan, 2024)

	13
	Sleep-Related Attitudes (4 original items)
	All groups
	4 items; 1–5 (5-point Likert: “strongly agree” to “strongly disagree”)
	Four original items assessing attitudes and beliefs about sleep. Developed with reference to the CATS Scale (Peach & Gaultney, 2016) and Barnes et al. (2012). (1) “I take actions or measures to improve my own sleep” (proactive sleep improvement behavior). (2) “I believe sleep problems can be resolved through effort” (sleep-related self-efficacy). (3) “I prefer to prioritize hobbies and personal time over sleep” (sleep vs. leisure prioritization). (4) “I feel that my sleep is sacrificed because I am too busy” (time-based conflict and sleep sacrifice).
	Original to the present study (developed with reference to Peach & Gaultney, 2016; Barnes et al., 2012)


* Group-specific variables are indicated in the “Target Group” column. Variables common to all groups are labeled “All groups.”



Supplementary Table S2. Spearman Rank Correlations Between PSQI Total Score and All Explanatory Variables (Pooled Sample, N = 1,213)
Dependent variable: PSQI total score (0–21). ρ = Spearman rank correlation coefficient. Significance is based on FDR-corrected p values.
	Variable
	ρ
	95% CI
	p (FDR-corrected)
	Sig.†

	Life stage

	Life stage: Premenopausal nulligravida
	−0.130
	[−0.185, −0.074]
	<.001
	***

	Life stage: Pregnant
	−0.010
	[−0.066, 0.046]
	.789
	

	Life stage: Mother of infant
	0.208
	[0.154, 0.261]
	<.001
	***

	Life stage: Perimenopausal
	−0.073
	[−0.129, −0.017]
	.019
	*

	Basic demographics

	Age
	−0.02
	[−0.076, 0.036]
	.602
	

	BMI
	0.100
	[0.044, 0.156]
	.001
	**

	Sleep-related attitudes

	Attitude 1 (proactive sleep improvement)
	−0.009
	[−0.065, 0.047]
	.790
	

	Attitude 2 (sleep-related self-efficacy)
	−0.054
	[−0.110, 0.003]
	.088
	

	Attitude 3 (busyness attribution)
	0.345
	[0.294, 0.393]
	<.001
	***

	Attitude 4 (sleep sacrifice)
	0.086
	[0.030, 0.142]
	.005
	**

	Daily habits: Physical activity

	Walking ≥30 min
	0.011
	[−0.045, 0.068]
	.779
	

	Daily activities
	−0.073
	[−0.128, −0.016]
	.020
	*

	Exercise
	0.001
	[−0.056, 0.057]
	.980
	

	Daily habits: Dietary habits

	Three meals per day
	−0.064
	[−0.119, −0.007]
	.044
	*

	Regularity of breakfast timing
	−0.132
	[−0.187, −0.076]
	<.001
	***

	Regularity of dinner timing
	−0.100
	[−0.156, −0.044]
	.001
	**

	Prebedtime meal avoidance
	−0.037
	[−0.093, 0.019]
	.254
	

	Nutritional balance
	−0.121
	[−0.176, −0.065]
	<.001
	***

	Soy intake
	−0.041
	[−0.097, 0.016]
	.209
	

	Daily habits: Stimulants and daytime habits

	Alcohol
	−0.004
	[−0.061, 0.052]
	.893
	

	Caffeine
	0.067
	[0.011, 0.123]
	.033
	*

	Smoking
	0.103
	[0.047, 0.159]
	<.001
	***

	Napping
	0.196
	[0.141, 0.250]
	<.001
	***

	Restless leg symptoms
	0.200
	[0.145, 0.253]
	<.001
	***

	Morning fatigue
	0.484
	[0.439, 0.525]
	<.001
	***

	Daily habits: Sleep environment

	Morning light exposure
	0.013
	[−0.044, 0.069]
	.769
	

	Light control at bedtime
	−0.140
	[−0.195, −0.084]
	<.001
	***

	Blackout curtains
	0.015
	[−0.041, 0.071]
	.716
	

	Eye mask
	0.099
	[0.043, 0.155]
	.001
	**

	Warm-colored lighting
	0.057
	[0.001, 0.113]
	.069
	

	Quiet environment
	−0.152
	[−0.207, −0.097]
	<.001
	***

	Use of thermohygrometer
	0.113
	[0.057, 0.168]
	<.001
	***

	Temperature management
	0.146
	[0.091, 0.201]
	<.001
	***

	Humidity management
	0.150
	[0.094, 0.204]
	<.001
	***

	Daily habits: Presleep behaviors

	Presleep smartphone avoidance
	−0.096
	[−0.151, −0.040]
	.002
	**

	Sleep tracking device
	0.060
	[0.003, 0.115]
	.059
	

	Relaxation habits
	0.042
	[−0.014, 0.098]
	.195
	

	Bathing
	−0.016
	[−0.072, 0.040]
	.708
	

	Skincare
	0.011
	[−0.046, 0.067]
	.779
	

	Psychological and health scales

	Simplified Menopausal Index (SMI)
	0.497
	[0.454, 0.538]
	<.001
	***

	K6 (psychological distress)
	0.357
	[0.307, 0.405]
	<.001
	***

	SWLS (life satisfaction)
	−0.143
	[−0.197, −0.087]
	<.001
	***

	PSS (perceived stress)
	0.339
	[0.289, 0.388]
	<.001
	***

	Social support f1 (family)
	−0.079
	[−0.135, −0.023]
	.011
	*

	Social support f2 (friends)
	−0.089
	[−0.144, −0.033]
	.004
	**

	Social support f3 (significant others)
	−0.103
	[−0.159, −0.047]
	<.001
	***

	Interoceptive awareness (MAIA-J)

	MAIA-J f1 (Attention Regulation)
	0.024
	[−0.032, 0.080]
	.506
	

	MAIA-J f2 (Body Listening)
	−0.011
	[−0.067, 0.045]
	.779
	

	MAIA-J f3 (Noticing)
	0.187
	[0.132, 0.241]
	<.001
	***

	MAIA-J f4 (Emotional Awareness)
	0.052
	[−0.004, 0.108]
	.095
	

	MAIA-J f5 (Trusting)
	−0.061
	[−0.117, −0.005]
	.052
	

	MAIA-J f6 (Not-Distracting)
	−0.269
	[−0.321, −0.216]
	<.001
	***

	Other

	Living alone Yes
	−0.059
	[−0.115, −0.003]
	.060
	

	Menopausal treatment Yes
	0.085
	[0.029, 0.140]
	.006
	**

	Menstrual problems Yes
	0.008
	[−0.048, 0.064]
	.804
	

	Other disease treatment Yes
	0.128
	[0.072, 0.183]
	<.001
	***

	Note. N = 1,213. ρ = Spearman rank correlation coefficient. FDR = false discovery rate. p-values are FDR-corrected (Benjamini–Hochberg method). 95% CI = 95% confidence interval. † Significance based on FDR-corrected p values: *p < .05, **p < .01, ***p < .001.





	Supplementary Table S3-1. Total PSQI scores according to infant age band and gestational trimester

	Subgroup
	n
	Mean (SD)
	Median 
[Q1; Q3]
	Poor sleepers n (%)

	Mothers of infants—according to infant age band

	0–3 months
	91
	7.4 (2.9)
	8 [6; 9]
	70 (76.9%)

	4–6 months
	81
	6.4 (2.9)
	6 [4; 9]
	48 (59.3%)

	7–9 months
	77
	6.5 (3.4)
	6 [4; 9]
	44 (57.1%)

	10–12 months
	89
	6.5 (2.9)
	6 [4; 8]
	55 (61.8%)

	Pregnant women—according to trimester

	1st trimester
	49
	5.0 (2.7)
	4 [3; 7]
	20 (40.8%)

	2nd trimester
	76
	5.3 (2.5)
	5 [4; 7]
	31 (40.8%)

	3rd trimester
	120
	6.2 (3.1)
	6 [3; 9]
	63 (52.5%)


Note. Values are presented as mean (SD). Poor sleepers = PSQI total score > 5.5. PSQI range 0–21 (higher = poorer sleep quality). Q1,Q3 = first and third quartiles.


	Supplementary Table S3-2. Descriptive statistics of psychosocial and health measures according to group

	Variable
	Total (N=1,213)
	Premenopausal nulligravida (N=333)
	Pregnant women (N=245)
	Mothers (N=338)
	Perimenopausal (N=297)

	Sleep attitudes (1–5 scale)

	Att. 1: Proactive sleep improvement
	2.8 (1.1)
	2.8 (1.1)
	3.0 (1.0)
	2.7 (1.1)
	2.8 (1.1)

	Att. 2: Sleep self-efficacy
	3.2 (1.0)
	3.1 (1.1)
	3.2 (1.0)
	3.1 (1.0)
	3.2 (0.9)

	Att. 3: Attribution to busyness
	3.0 (1.2)
	2.8 (1.2)
	2.5 (1.1)
	3.5 (1.2)
	2.9 (1.1)

	Att. 4: Sleep sacrifice
	2.9 (1.1)
	3.0 (1.1)
	2.7 (1.1)
	3.0 (1.2)
	2.7 (1.1)

	Psychological and health scales

	SMI
	39.7 (20.5)
	39.6 (20.1)
	42.2 (20.6)
	41.8 (19.6)
	35.4 (21.4)

	K6 (Psychological Distress)
	5.3 (5.3)
	6.4 (5.9)
	5.1 (5.0)
	5.2 (4.9)
	4.4 (5.0)

	SWLS (Life Satisfaction)
	3.8 (1.4)
	3.4 (1.4)
	4.1 (1.3)
	4.2 (1.3)
	3.5 (1.4)

	PSS (Perceived Stress)
	19.5 (5.6)
	20.2 (6.1)
	19.2 (4.8)
	19.9 (5.2)
	18.7 (5.9)

	Social Support f1 (family)
	5.0 (1.6)
	4.5 (1.7)
	5.5 (1.4)
	5.3 (1.4)
	4.6 (1.7)

	Social Support f2 (friends)
	4.9 (1.6)
	4.4 (1.7)
	5.4 (1.4)
	5.3 (1.4)
	4.6 (1.7)

	Social Support f3 (sig. other)
	4.3 (1.7)
	4.0 (1.8)
	4.6 (1.5)
	4.7 (1.5)
	3.9 (1.7)

	MAIA-J (Interoceptive Awareness; 0–5)

	f1 Attention Regulation
	2.2 (1.0)
	2.1 (1.1)
	2.2 (1.0)
	2.2 (1.1)
	2.3 (1.0)

	f2 Body Listening
	2.1 (1.1)
	2.0 (1.2)
	2.2 (1.1)
	2.1 (1.2)
	2.2 (1.1)

	f3 Noticing
	2.2 (1.0)
	2.1 (1.1)
	2.3 (1.0)
	2.3 (1.0)
	2.2 (1.0)

	f4 Emotional Awareness
	2.3 (1.2)
	2.1 (1.3)
	2.4 (1.1)
	2.3 (1.2)
	2.3 (1.2)

	f5 Trusting
	2.4 (1.2)
	2.3 (1.2)
	2.5 (1.1)
	2.5 (1.3)
	2.4 (1.2)

	f6 Not-Distracting
	2.9 (1.2)
	2.8 (1.2)
	3.1 (1.1)
	2.9 (1.2)
	3.0 (1.3)


Note. Values are presented as mean (SD). Sleep attitudes rated 1–5 (1 = strongly disagree, 5 = strongly agree). MAIA-J subscales rated 0–5. SMI = Simplified Menopausal Index; K6 = Kessler Psychological Distress Scale; SWLS = Satisfaction with Life Scale; PSS = Perceived Stress Scale; MAIA-J = Multidimensional Assessment of Interoceptive Awareness—Japanese version.


	Supplementary Table S3-3. Descriptive statistics of lifestyle and sleep behaviors according to group

	Variable
	Total (N = 1,213)
	Premenopausal nulligravida (N = 333)
	Pregnant women (N = 245)
	Mothers (N = 338)
	Perimenopausal (N = 297)

	Physical activity (1–5 weekly frequency)

	Walking ≥30 min/day
	2.2 (1.1)
	2.2 (1.2)
	2.1 (1.1)
	2.1 (1.1)
	2.1 (1.2)

	Daily activity level
	2.7 (1.3)
	3.1 (1.2)
	2.4 (1.3)
	2.2 (1.4)
	3.3 (1.1)

	Exercise
	1.4 (0.8)
	1.5 (0.9)
	1.2 (0.6)
	1.3 (0.7)
	1.4 (0.8)

	Dietary habits (1–5)

	Three meals/day
	3.2 (1.2)
	3.1 (1.3)
	3.4 (1.1)
	3.1 (1.2)
	3.3 (1.1)

	Breakfast timing regularity
	3.0 (1.2)
	3.0 (1.3)
	3.1 (1.2)
	2.8 (1.2)
	3.3 (1.1)

	Dinner timing regularity
	3.1 (1.1)
	3.0 (1.1)
	3.1 (1.1)
	3.1 (1.1)
	3.3 (1.0)

	Avoiding presleep meals
	2.6 (1.2)
	2.6 (1.2)
	2.5 (1.2)
	2.6 (1.2)
	2.7 (1.3)

	Nutritional balance
	2.7 (1.1)
	2.5 (1.2)
	2.9 (1.0)
	2.7 (1.1)
	2.8 (1.1)

	Soy intake
	2.6 (1.0)
	2.5 (1.0)
	2.6 (1.0)
	2.5 (1.0)
	2.8 (1.0)

	Stimulants and daytime habits (1–5)

	Alcohol
	1.4 (0.9)
	1.5 (0.9)
	1.2 (0.6)
	1.4 (0.8)
	1.6 (1.0)

	Caffeine
	1.7 (1.1)
	1.9 (1.2)
	1.3 (0.7)
	1.6 (1.0)
	2.1 (1.2)

	Smoking
	1.3 (0.8)
	1.2 (0.7)
	1.1 (0.4)
	1.3 (0.8)
	1.4 (1.1)

	Napping
	1.9 (1.0)
	1.7 (0.8)
	2.2 (1.0)
	2.1 (1.0)
	1.5 (0.7)

	Restless leg symptoms
	1.3 (0.7)
	1.3 (0.6)
	1.4 (0.7)
	1.4 (0.7)
	1.3 (0.6)

	Morning fatigue
	2.2 (1.1)
	2.1 (1.1)
	1.9 (1.0)
	2.5 (1.1)
	2.1 (1.1)

	Sleep environment (1–5)

	Morning light exposure
	2.9 (1.3)
	2.5 (1.3)
	2.8 (1.3)
	3.2 (1.1)
	3.0 (1.3)

	Darkening bedroom
	3.4 (1.1)
	3.5 (1.0)
	3.5 (1.0)
	3.1 (1.2)
	3.4 (1.1)

	Blackout curtain
	2.9 (1.4)
	2.8 (1.4)
	3.0 (1.3)
	2.9 (1.3)
	2.9 (1.4)

	Eye mask
	1.2 (0.7)
	1.2 (0.7)
	1.2 (0.7)
	1.3 (0.7)
	1.1 (0.5)

	Warm lighting
	2.2 (1.4)
	1.8 (1.2)
	2.2 (1.4)
	2.6 (1.4)
	2.1 (1.4)

	Quiet environment
	3.6 (1.0)
	3.5 (1.0)
	3.5 (1.1)
	3.5 (1.0)
	3.8 (0.8)

	Thermohygrometer use
	1.8 (1.3)
	1.6 (1.1)
	1.5 (1.1)
	2.4 (1.4)
	1.8 (1.3)

	Temperature control
	1.9 (1.3)
	1.5 (1.1)
	1.7 (1.2)
	2.5 (1.4)
	1.7 (1.2)

	Humidity control
	1.8 (1.2)
	1.5 (1.0)
	1.8 (1.2)
	2.4 (1.4)
	1.6 (1.1)

	Presleep behaviors (1–5)

	Screen avoidance
	1.6 (1.0)
	1.5 (0.9)
	1.5 (1.0)
	1.6 (1.0)
	1.8 (1.1)

	Sleep tracking device
	1.3 (0.9)
	1.3 (0.8)
	1.3 (0.8)
	1.4 (0.9)
	1.3 (0.8)

	Relaxation routine
	1.4 (0.9)
	1.5 (0.9)
	1.4 (0.9)
	1.4 (0.9)
	1.4 (0.9)

	Bathing
	2.8 (1.3)
	2.6 (1.3)
	2.7 (1.3)
	2.8 (1.2)
	2.9 (1.3)

	Skin care
	2.5 (1.3)
	2.3 (1.3)
	2.9 (1.3)
	2.4 (1.3)
	2.4 (1.4)


Note. Values are presented as mean (SD). Items rated 1–5 (1 = never, 5 = every day).

Supplementary Table S4. Full multiple regression results
β = standardized partial regression coefficient; CI = 95% confidence interval; GVIF = Generalized Variance Inflation Factor; VIF = Variance Inflation Factor. *p < .05, **p < .001 (FDR-corrected). — = not applicable (reference category or shared GVIF with preceding row). Significant predictors are indicated by asterisks.
Table S4-1. Overall multiple regression analysis results (N = 1,213)
	Variable
	Standardized β 
[95% CI]
	Unstandardized β
 [95% CI]
	t-value
	p (FDR-corrected)
	GVIF

	Life stage (ref: premenopausal nulligravida)

	    Pregnant
	0.171 [0.013, 0.328]
	0.505 [0.039, 0.970]
	2.13
	.172
	7.6

	    Mother of infant
	0.256 [0.095, 0.416]
	0.755 [0.281, 1.230]
	3.12
	.021*
	—

	    Perimenopausal
	−0.025 [−0.233, 0.183]
	−0.074 [−0.689, 0.540]
	−0.237
	.912
	—

	Age
	0.082 [−0.010, 0.174]
	0.026 [−0.003, 0.054]
	1.74
	.304
	4.0

	BMI
	0.078 [0.026, 0.131]
	0.068 [0.022, 0.113]
	2.92
	.034*
	1.1

	Sleep attitudes

	    Sleep attitude 1 (proactive behavior)
	0.020 [−0.034, 0.074]
	0.054 [−0.094, 0.202]
	0.712
	.698
	1.4

	    Sleep attitude 2 (self-efficacy)
	−0.058 [−0.112, −0.003]
	−0.170 [−0.332, −0.009]
	−2.07
	.180
	1.3

	    Sleep attitude 3 (busyness attribution)
	0.140 [0.085, 0.196]
	0.342 [0.206, 0.477]
	4.95
	<.001**
	1.5

	    Sleep attitude 4 (sleep sacrifice)
	−0.038 [−0.091, 0.015]
	−0.100 [−0.239, 0.040]
	−1.40
	.395
	1.3

	Physical activity

	    Walking ≥30 min (walk)
	0.041 [−0.008, 0.091]
	0.108 [−0.022, 0.237]
	1.63
	.319
	1.2

	    Daily activities (job.activity)
	−0.035 [−0.086, 0.015]
	−0.080 [−0.194, 0.034]
	−1.37
	.395
	1.3

	    Exercise
	0.016 [−0.035, 0.067]
	0.062 [−0.134, 0.258]
	0.619
	.698
	1.3

	Dietary habits

	    Meal frequency (meal)
	0.027 [−0.041, 0.094]
	0.067 [−0.105, 0.240]
	0.769
	.688
	2.0

	    Breakfast (breakfast)
	−0.030 [−0.099, 0.040]
	−0.072 [−0.242, 0.099]
	−0.827
	.672
	2.3

	    Dinner timing (dinner)
	−0.014 [−0.079, 0.051]
	−0.037 [−0.214, 0.139]
	−0.415
	.808
	1.8

	    Meal before sleep (meal.before.sleep)
	0.044 [−0.005, 0.094]
	0.105 [−0.013, 0.222]
	1.75
	.304
	1.3

	    Nutrition balance
	−0.050 [−0.114, 0.013]
	−0.135 [−0.305, 0.036]
	−1.55
	.356
	1.8

	    Soy products (soy)
	−0.017 [−0.071, 0.036]
	−0.050 [−0.206, 0.106]
	−0.633
	.698
	1.5

	Stimulants and daytime habits

	    Alcohol (drink)
	0.002 [−0.046, 0.051]
	0.008 [−0.160, 0.176]
	0.095
	.941
	1.2

	    Caffeine
	0.003 [−0.042, 0.049]
	0.009 [−0.114, 0.133]
	0.147
	.933
	1.2

	    Smoking (smoke)
	0.025 [−0.027, 0.078]
	0.093 [−0.101, 0.286]
	0.942
	.646
	1.2

	    Napping (nap)
	0.068 [0.014, 0.122]
	0.209 [0.042, 0.376]
	2.46
	.112
	1.2

	    Leg symptoms (leg.symptoms)
	0.023 [−0.030, 0.076]
	0.100 [−0.130, 0.331]
	0.854
	.667
	1.3

	    Morning fatigue (fatigue)
	0.220 [0.157, 0.284]
	0.596 [0.425, 0.768]
	6.82
	<.001**
	1.6

	Sleep environment

	    Bath/light exposure (bathe.light)
	0.043 [−0.007, 0.093]
	0.099 [−0.017, 0.215]
	1.67
	.310
	1.3

	    Darken bedroom
	−0.028 [−0.081, 0.026]
	−0.072 [−0.213, 0.068]
	−1.01
	.604
	1.2

	    Blackout curtains
	0.031 [−0.016, 0.078]
	0.066 [−0.034, 0.166]
	1.30
	.416
	1.2

	    Eye mask
	0.019 [−0.037, 0.075]
	0.086 [−0.168, 0.340]
	0.666
	.698
	1.3

	    Warm lighting
	−0.015 [−0.063, 0.033]
	−0.032 [−0.135, 0.071]
	−0.609
	.698
	1.2

	    Quiet room
	−0.061 [−0.115, −0.007]
	−0.188 [−0.353, −0.022]
	−2.23
	.172
	1.3

	    Thermohygrometer use
	0.011 [−0.042, 0.065]
	0.026 [−0.097, 0.149]
	0.422
	.808
	1.4

	    Comfortable temperature (comf.temp)
	0.026 [−0.040, 0.092]
	0.060 [−0.093, 0.214]
	0.771
	.688
	2.3

	    Comfortable humidity (comf.humid)
	0.026 [−0.044, 0.096]
	0.062 [−0.104, 0.228]
	0.733
	.698
	2.4

	Presleep behaviors

	    Avoid presleep screen use (avoid.smartphone)
	−0.084 [−0.130, −0.038]
	−0.241 [−0.374, −0.108]
	−3.55
	.006**
	1.2

	    Sleep apps (sleep.apps)
	0.003 [−0.050, 0.056]
	0.010 [−0.175, 0.194]
	0.105
	.941
	1.2

	    Relaxation before bed (relax)
	0.029 [−0.025, 0.084]
	0.097 [−0.085, 0.278]
	1.05
	.592
	1.4

	    Hot bath (hot.bath)
	−0.022 [−0.073, 0.029]
	−0.052 [−0.170, 0.067]
	−0.857
	.667
	1.2

	    Body care
	0.006 [−0.043, 0.056]
	0.014 [−0.096, 0.124]
	0.251
	.912
	1.2

	Psychosocial and health measures

	SMI
	0.250 [0.188, 0.312]
	0.036 [0.027, 0.045]
	7.90
	<.001**
	1.9

	K6
	0.076 [0.007, 0.144]
	0.042 [0.004, 0.081]
	2.16
	.172
	2.1

	SWLS
	−0.020 [−0.087, 0.046]
	−0.042 [−0.180, 0.096]
	−0.600
	.698
	2.0

	PSS
	−0.024 [−0.093, 0.045]
	−0.013 [−0.049, 0.024]
	−0.687
	.698
	2.3

	Social support f1 (significant others)
	0.082 [−0.008, 0.172]
	0.149 [−0.014, 0.311]
	1.80
	.304
	4.2

	Social support f2 (family)
	−0.059 [−0.156, 0.039]
	−0.107 [−0.285, 0.071]
	−1.18
	.495
	5.3

	Social support f3 (friends)
	−0.054 [−0.126, 0.018]
	−0.096 [−0.223, 0.031]
	−1.48
	.373
	2.4

	MAIA-J f1 (Attention Regulation)
	−0.009 [−0.080, 0.063]
	−0.024 [−0.229, 0.180]
	−0.235
	.912
	2.5

	MAIA-J f2 (Body Listening)
	−0.064 [−0.156, 0.027]
	−0.166 [−0.403, 0.070]
	−1.38
	.395
	3.9

	MAIA-J f3 (Noticing)
	0.086 [0.009, 0.163]
	0.246 [0.027, 0.466]
	2.20
	.172
	2.7

	MAIA-J f4 (Emotional Awareness)
	0.006 [−0.070, 0.082]
	0.014 [−0.171, 0.199]
	0.149
	.933
	2.7

	MAIA-J f5 (Trusting)
	−0.008 [−0.091, 0.075]
	−0.019 [−0.221, 0.182]
	−0.187
	.933
	3.1

	MAIA-J f6 (Not-Distracting)
	−0.028 [−0.088, 0.032]
	−0.069 [−0.215, 0.078]
	−0.915
	.651
	1.7

	Categorical covariates

	    Living alone (ref: No)

	        Yes
	0.001 [−0.139, 0.142]
	0.004 [−0.412, 0.420]
	0.019
	.985
	1.3

	    Menopausal treatment (ref: No)

	        Yes
	0.309 [−0.091, 0.709]
	0.913 [−0.269, 2.095]
	1.52
	.363
	1.1

	    Menstrual problems treatment (ref: No)

	        Yes
	−0.228 [−0.559, 0.103]
	−0.674 [−1.652, 0.303]
	−1.35
	.395
	1.1

	    Other disease treatment (ref: No)

	        Yes
	0.141 [−0.021, 0.303]
	0.417 [−0.061, 0.895]
	1.71
	.306
	1.1


N = 1,213; df = 1,157; R² = .424; Adjusted R² = .396; AIC = 5,516; BIC = 5,807. HC3 robust standard errors used (Breusch–Pagan: χ² = 50.3, p < .001). *p < .05, **p < .001 (FDR-corrected).
Table S4-2. Group-specific multiple regression analysis results
Upper section: premenopausal nulligravida group. Following sections: pregnant, mothers of infants, and perimenopausal groups. Group-specific variables are indicated in each section.

	Variable
	Standardized β 
[95% CI]
	Unstandardized β 
[95% CI]
	t-value
	p (FDR-corrected)
	VIF

	Premenopausal nulligravida group (N = 293, Adjusted R² = .419, HC3 used)

	Age
	0.118 [−0.003, 0.239]
	0.052 [−0.001, 0.105]
	1.92
	.357
	1.5

	    Menstrual status (ref: Regular)

	        Irregular
	−0.045 [−0.328, 0.237]
	−0.133 [−0.965, 0.698]
	−0.316
	.961
	1.2

	BMI
	0.041 [−0.081, 0.163]
	0.033 [−0.064, 0.129]
	0.665
	.839
	1.3

	Sleep attitudes

	    Sleep attitude 1 (proactive behavior)
	0.060 [−0.060, 0.181]
	0.167 [−0.165, 0.499]
	0.988
	.776
	1.4

	    Sleep attitude 2 (self-efficacy)
	−0.069 [−0.188, 0.049]
	−0.195 [−0.529, 0.139]
	−1.15
	.772
	1.4

	    Sleep attitude 3 (busyness attribution)
	0.173 [0.045, 0.302]
	0.413 [0.106, 0.719]
	2.65
	.094
	1.8

	    Sleep attitude 4 (sleep sacrifice)
	−0.003 [−0.124, 0.118]
	−0.009 [−0.330, 0.312]
	−0.055
	.961
	1.5

	Physical activity

	    Walking ≥30 min
	−0.063 [−0.177, 0.051]
	−0.158 [−0.446, 0.129]
	−1.08
	.772
	1.4

	    Daily activities
	0.007 [−0.101, 0.116]
	0.019 [−0.250, 0.287]
	0.136
	.961
	1.4

	    Exercise
	−0.017 [−0.139, 0.105]
	−0.058 [−0.475, 0.360]
	−0.272
	.961
	1.4

	Dietary habits

	    Meal frequency
	−0.212 [−0.399, −0.025]
	−0.486 [−0.915, −0.056]
	−2.23
	.211
	2.7

	    Breakfast
	0.143 [−0.046, 0.332]
	0.330 [−0.106, 0.766]
	1.49
	.731
	3.0

	    Dinner timing
	0.032 [−0.115, 0.179]
	0.084 [−0.299, 0.467]
	0.430
	.961
	2.0

	    Meal before sleep
	0.005 [−0.109, 0.119]
	0.012 [−0.259, 0.283]
	0.086
	.961
	1.5

	    Nutrition balance
	−0.046 [−0.187, 0.094]
	−0.118 [−0.478, 0.242]
	−0.646
	.839
	2.0

	    Soy products
	−0.044 [−0.172, 0.084]
	−0.126 [−0.490, 0.239]
	−0.679
	.839
	1.6

	Stimulants and daytime habits

	    Alcohol
	0.040 [−0.080, 0.160]
	0.134 [−0.268, 0.536]
	0.656
	.839
	1.5

	    Caffeine
	0.062 [−0.040, 0.165]
	0.157 [−0.101, 0.416]
	1.20
	.772
	1.2

	    Smoking
	0.066 [−0.085, 0.216]
	0.251 [−0.325, 0.827]
	0.858
	.776
	1.3

	    Napping
	0.004 [−0.103, 0.110]
	0.012 [−0.354, 0.378]
	0.066
	.961
	1.2

	    Leg symptoms
	−0.019 [−0.142, 0.105]
	−0.085 [−0.649, 0.479]
	−0.298
	.961
	1.3

	    Morning fatigue
	0.128 [−0.005, 0.260]
	0.346 [−0.012, 0.705]
	1.90
	.357
	2.0

	Sleep environment

	    Bath/light exposure
	0.044 [−0.073, 0.162]
	0.098 [−0.161, 0.356]
	0.744
	.839
	1.4

	    Darken bedroom
	−0.005 [−0.144, 0.135]
	−0.013 [−0.406, 0.380]
	−0.065
	.961
	1.4

	    Blackout curtains
	0.058 [−0.059, 0.174]
	0.120 [−0.122, 0.361]
	0.977
	.776
	1.4

	    Eye mask
	0.076 [−0.054, 0.205]
	0.331 [−0.235, 0.897]
	1.15
	.772
	1.4

	    Warm lighting
	0.021 [−0.088, 0.131]
	0.050 [−0.209, 0.310]
	0.382
	.961
	1.3

	    Quiet room
	−0.070 [−0.194, 0.054]
	−0.196 [−0.546, 0.153]
	−1.11
	.772
	1.4

	    Thermohygrometer use
	0.027 [−0.109, 0.164]
	0.073 [−0.289, 0.435]
	0.396
	.961
	1.5

	    Comfortable temperature
	0.014 [−0.161, 0.190]
	0.039 [−0.441, 0.520]
	0.162
	.961
	2.8

	    Comfortable humidity
	−0.083 [−0.275, 0.109]
	−0.248 [−0.823, 0.326]
	−0.852
	.776
	2.9

	Presleep behaviors

	    Avoid presleep screen use
	−0.053 [−0.156, 0.049]
	−0.174 [−0.506, 0.159]
	−1.03
	.776
	1.3

	    Sleep apps
	0.006 [−0.108, 0.121]
	0.022 [−0.373, 0.417]
	0.109
	.961
	1.4

	    Relaxation before bed
	0.055 [−0.063, 0.173]
	0.174 [−0.199, 0.548]
	0.919
	.776
	1.5

	    Hot bath
	0.016 [−0.100, 0.132]
	0.036 [−0.231, 0.304]
	0.269
	.961
	1.4

	    Body care
	−0.052 [−0.168, 0.065]
	−0.118 [−0.386, 0.150]
	−0.870
	.776
	1.3

	Psychosocial and health measures

	SMI
	0.224 [0.076, 0.372]
	0.034 [0.012, 0.057]
	2.98
	.070
	2.2

	K6
	−0.005 [−0.202, 0.192]
	−0.002 [−0.101, 0.096]
	−0.049
	.961
	3.7

	SWLS
	−0.061 [−0.224, 0.102]
	−0.129 [−0.474, 0.217]
	−0.734
	.839
	2.6

	PSS
	−0.088 [−0.269, 0.093]
	−0.044 [−0.134, 0.046]
	−0.959
	.776
	3.2

	Social support f1
	0.273 [0.082, 0.464]
	0.476 [0.144, 0.809]
	2.82
	.071
	4.3

	Social support f2
	−0.297 [−0.535, −0.058]
	−0.516 [−0.932, −0.101]
	−2.45
	.137
	5.8

	Social support f3
	−0.140 [−0.337, 0.056]
	−0.235 [−0.562, 0.093]
	−1.41
	.731
	3.6

	MAIA-J f1 (Attention Regulation)
	0.032 [−0.157, 0.222]
	0.091 [−0.441, 0.624]
	0.338
	.961
	3.2

	MAIA-J f2 (Body Listening)
	−0.168 [−0.398, 0.063]
	−0.422 [−1.002, 0.159]
	−1.43
	.731
	5.1

	MAIA-J f3 (Noticing)
	0.307 [0.116, 0.498]
	0.838 [0.316, 1.360]
	3.16
	.070
	3.2

	MAIA-J f4 (Emotional Awareness)
	−0.015 [−0.234, 0.203]
	−0.036 [−0.542, 0.471]
	−0.139
	.961
	3.5

	MAIA-J f5 (Trusting)
	0.033 [−0.164, 0.230]
	0.080 [−0.393, 0.552]
	0.332
	.961
	3.6

	MAIA-J f6 (Not-Distracting)
	0.095 [−0.055, 0.246]
	0.236 [−0.137, 0.609]
	1.25
	.772
	2.1

	Group-specific variables

	    Dysmenorrhea score
	0.195 [0.063, 0.326]
	0.412 [0.134, 0.690]
	2.92
	.070
	1.4

	    PMDD f1
	0.019 [−0.175, 0.213]
	0.012 [−0.107, 0.130]
	0.195
	.961
	3.7

	    PMDD f2
	0.023 [−0.158, 0.204]
	0.020 [−0.137, 0.177]
	0.251
	.961
	3.8

	    PMDD f3
	0.114 [−0.053, 0.281]
	0.102 [−0.048, 0.252]
	1.34
	.767
	3.0

	    Living alone (ref: No)

	        Yes
	−0.131 [−0.371, 0.108]
	−0.386 [−1.091, 0.318]
	−1.08
	.772
	1.3


N = 293; Residual df = 238; R² = .526; Adjusted R² = .419; AIC = 1,356; BIC = 1,562. HC3 robust standard errors used. No variable reached significance after FDR correction.

	Variable
	Standardized β 
[95% CI]
	Unstandardized β 
[95% CI]
	t-value
	p (FDR-corrected)
	GVIF

	Pregnant group (N = 245, Adjusted R² = .400, no HC3 correction)

	Age
	0.164 [0.051, 0.276]
	0.109 [0.034, 0.184]
	2.86
	.060
	1.3

	    Gestational trimester (ref: 1st trimester)

	        2nd trimester
	0.334 [0.014, 0.654]
	0.967 [0.039, 1.894]
	2.06
	.262
	1.7

	        3rd trimester
	0.445 [0.147, 0.743]
	1.288 [0.425, 2.152]
	2.94
	.060
	—

	BMI
	0.081 [−0.033, 0.196]
	0.080 [−0.032, 0.192]
	1.40
	.461
	1.4

	Sleep attitudes

	    Sleep attitude 1 (proactive behavior)
	0.042 [−0.086, 0.170]
	0.118 [−0.244, 0.480]
	0.644
	.788
	1.7

	    Sleep attitude 2 (self-efficacy)
	−0.117 [−0.237, 0.002]
	−0.354 [−0.715, 0.007]
	−1.93
	.278
	1.5

	    Sleep attitude 3 (busyness attribution)
	0.070 [−0.062, 0.201]
	0.178 [−0.159, 0.515]
	1.04
	.628
	1.8

	    Sleep attitude 4 (sleep sacrifice)
	−0.065 [−0.191, 0.060]
	−0.166 [−0.485, 0.154]
	−1.02
	.628
	1.7

	Physical activity

	    Walking ≥30 min
	0.025 [−0.090, 0.139]
	0.068 [−0.247, 0.382]
	0.425
	.856
	1.4

	    Daily activities
	0.053 [−0.076, 0.181]
	0.116 [−0.168, 0.400]
	0.807
	.759
	1.7

	    Exercise
	−0.074 [−0.193, 0.044]
	−0.339 [−0.879, 0.202]
	−1.24
	.506
	1.5

	Dietary habits

	    Meal frequency
	0.143 [−0.027, 0.312]
	0.392 [−0.074, 0.859]
	1.66
	.337
	3.0

	    Breakfast
	−0.108 [−0.276, 0.060]
	−0.268 [−0.685, 0.149]
	−1.27
	.506
	2.9

	    Dinner timing
	−0.118 [−0.266, 0.030]
	−0.319 [−0.720, 0.081]
	−1.57
	.372
	2.3

	    Meal before sleep
	0.119 [−0.006, 0.243]
	0.278 [−0.013, 0.569]
	1.88
	.284
	1.6

	    Nutrition balance
	−0.022 [−0.174, 0.129]
	−0.063 [−0.487, 0.361]
	−0.292
	.893
	2.4

	    Soy products
	0.035 [−0.102, 0.172]
	0.106 [−0.311, 0.523]
	0.501
	.848
	2.0

	Stimulants and daytime habits

	    Alcohol
	−0.005 [−0.132, 0.122]
	−0.025 [−0.666, 0.616]
	−0.077
	.958
	1.7

	    Caffeine
	−0.014 [−0.131, 0.104]
	−0.060 [−0.576, 0.456]
	−0.229
	.903
	1.4

	    Smoking
	−0.001 [−0.120, 0.117]
	−0.007 [−0.793, 0.780]
	−0.017
	.987
	1.5

	    Napping
	0.109 [−0.008, 0.225]
	0.305 [−0.022, 0.632]
	1.84
	.288
	1.4

	    Leg symptoms
	0.105 [−0.020, 0.230]
	0.424 [−0.081, 0.929]
	1.66
	.337
	1.6

	    Morning fatigue
	0.112 [−0.020, 0.244]
	0.334 [−0.060, 0.729]
	1.67
	.337
	1.8

	Sleep environment

	    Bath/light exposure
	0.036 [−0.084, 0.155]
	0.081 [−0.191, 0.353]
	0.587
	.813
	1.5

	    Darken bedroom
	−0.054 [−0.174, 0.066]
	−0.158 [−0.510, 0.194]
	−0.885
	.740
	1.5

	    Blackout curtains
	0.023 [−0.094, 0.140]
	0.050 [−0.205, 0.305]
	0.385
	.871
	1.4

	    Eye mask
	0.015 [−0.112, 0.143]
	0.067 [−0.486, 0.621]
	0.240
	.903
	1.7

	    Warm lighting
	−0.011 [−0.122, 0.101]
	−0.022 [−0.254, 0.209]
	−0.189
	.904
	1.3

	    Quiet room
	−0.157 [−0.288, −0.025]
	−0.430 [−0.792, −0.069]
	−2.35
	.169
	1.8

	    Thermohygrometer use
	−0.146 [−0.267, −0.024]
	−0.385 [−0.705, −0.064]
	−2.37
	.169
	1.5

	    Comfortable temperature
	0.114 [−0.032, 0.260]
	0.282 [−0.078, 0.643]
	1.54
	.372
	2.2

	    Comfortable humidity
	0.045 [−0.091, 0.181]
	0.108 [−0.221, 0.437]
	0.648
	.788
	1.9

	Presleep behaviors

	    Avoid presleep screen use
	−0.172 [−0.287, −0.057]
	−0.503 [−0.839, −0.166]
	−2.95
	.060
	1.4

	    Sleep apps
	−0.063 [−0.177, 0.051]
	−0.216 [−0.610, 0.177]
	−1.09
	.619
	1.4

	    Relaxation before bed
	0.082 [−0.043, 0.206]
	0.269 [−0.140, 0.678]
	1.30
	.506
	1.6

	    Hot bath
	−0.124 [−0.239, −0.009]
	−0.281 [−0.543, −0.019]
	−2.12
	.258
	1.4

	    Body care
	−0.078 [−0.199, 0.044]
	−0.172 [−0.440, 0.097]
	−1.26
	.506
	1.5

	Psychosocial and health measures

	SMI
	0.226 [0.093, 0.358]
	0.032 [0.013, 0.050]
	3.36
	.047*
	1.8

	K6
	0.156 [0.002, 0.311]
	0.090 [0.001, 0.178]
	1.99
	.269
	2.5

	SWLS
	0.016 [−0.133, 0.165]
	0.035 [−0.290, 0.360]
	0.213
	.903
	2.3

	PSS
	0.059 [−0.083, 0.201]
	0.036 [−0.050, 0.122]
	0.824
	.759
	2.1

	Social support f1
	−0.094 [−0.357, 0.169]
	−0.190 [−0.721, 0.342]
	−0.705
	.788
	7.2

	Social support f2
	0.012 [−0.253, 0.277]
	0.025 [−0.508, 0.557]
	0.092
	.958
	7.3

	Social support f3
	0.035 [−0.108, 0.177]
	0.065 [−0.202, 0.331]
	0.479
	.848
	2.1

	MAIA-J f1 (Attention Regulation)
	0.066 [−0.104, 0.235]
	0.198 [−0.314, 0.711]
	0.763
	.759
	3.0

	MAIA-J f2 (Body Listening)
	−0.055 [−0.249, 0.139]
	−0.148 [−0.671, 0.375]
	−0.558
	.818
	3.9

	MAIA-J f3 (Noticing)
	−0.040 [−0.211, 0.132]
	−0.114 [−0.607, 0.379]
	−0.457
	.848
	3.1

	MAIA-J f4 (Emotional Awareness)
	0.028 [−0.131, 0.187]
	0.073 [−0.339, 0.484]
	0.348
	.884
	2.6

	MAIA-J f5 (Trusting)
	−0.057 [−0.232, 0.119]
	−0.146 [−0.599, 0.307]
	−0.636
	.788
	3.2

	MAIA-J f6 (Not-Distracting)
	−0.051 [−0.182, 0.080]
	−0.131 [−0.471, 0.208]
	−0.763
	.759
	1.8


N = 245; Residual df = 194; R² = .523; Adjusted R² = .400; AIC = 1,138; BIC = 1,320. No HC3 correction (Breusch–Pagan: χ² = 2.49, p = .114). *p < .05 (FDR-corrected).

	Variable
	Standardized β 
[95% CI]
	Unstandardized β 
[95% CI]
	t-value
	p (FDR-corrected)
	GVIF

	Mothers of infants group (N = 251, Adjusted R² = .327, no HC3 correction)

	Age
	−0.025 [−0.148, 0.099]
	−0.015 [−0.090, 0.060]
	−0.394
	.882
	1.5

	    Infant age (ref: 0–3 months)

	        4–6 months
	−0.409 [−0.757, −0.061]
	−1.282 [−2.373, −0.191]
	−2.32
	.303
	3.4

	        7–9 months
	−0.211 [−0.589, 0.168]
	−0.661 [−1.848, 0.526]
	−1.10
	.617
	—

	        10–12 months
	−0.399 [−0.779, −0.019]
	−1.252 [−2.443, −0.061]
	−2.07
	.303
	—

	    Menstrual status (ref: Regular)

	        Irregular
	0.039 [−0.312, 0.391]
	0.124 [−0.978, 1.226]
	0.221
	.970
	2.4

	        After childbirth
	−0.008 [−0.316, 0.299]
	−0.026 [−0.990, 0.938]
	−0.053
	.972
	—

	BMI
	0.124 [0.008, 0.239]
	0.105 [0.007, 0.202]
	2.11
	.303
	1.3

	Sleep attitudes

	    Sleep attitude 1 (proactive behavior)
	−0.078 [−0.220, 0.065]
	−0.213 [−0.603, 0.177]
	−1.08
	.617
	1.9

	    Sleep attitude 2 (self-efficacy)
	0.005 [−0.135, 0.145]
	0.015 [−0.401, 0.432]
	0.071
	.972
	1.9

	    Sleep attitude 3 (busyness attribution)
	0.034 [−0.100, 0.168]
	0.095 [−0.279, 0.468]
	0.501
	.875
	1.7

	    Sleep attitude 4 (sleep sacrifice)
	0.059 [−0.073, 0.191]
	0.162 [−0.200, 0.524]
	0.885
	.719
	1.7

	Physical activity

	    Walking ≥30 min
	0.148 [0.019, 0.276]
	0.410 [0.054, 0.767]
	2.27
	.303
	1.6

	    Daily activities
	−0.077 [−0.198, 0.043]
	−0.176 [−0.450, 0.099]
	−1.26
	.605
	1.4

	    Exercise
	0.098 [−0.036, 0.231]
	0.427 [−0.156, 1.010]
	1.44
	.541
	1.7

	Dietary habits

	    Meal frequency
	−0.053 [−0.202, 0.095]
	−0.140 [−0.531, 0.250]
	−0.709
	.825
	2.1

	    Breakfast
	0.076 [−0.090, 0.241]
	0.189 [−0.226, 0.603]
	0.899
	.719
	2.6

	    Dinner timing
	0.025 [−0.134, 0.184]
	0.068 [−0.361, 0.496]
	0.311
	.922
	2.4

	    Meal before sleep
	0.077 [−0.048, 0.201]
	0.195 [−0.121, 0.510]
	1.22
	.605
	1.5

	    Nutrition balance
	−0.184 [−0.341, −0.027]
	−0.544 [−1.008, −0.081]
	−2.32
	.303
	2.4

	    Soy products
	0.088 [−0.056, 0.233]
	0.271 [−0.172, 0.715]
	1.21
	.605
	2.0

	Stimulants and daytime habits

	    Alcohol
	−0.076 [−0.203, 0.051]
	−0.308 [−0.821, 0.205]
	−1.18
	.605
	1.5

	    Caffeine
	−0.087 [−0.212, 0.038]
	−0.269 [−0.655, 0.117]
	−1.38
	.547
	1.5

	    Smoking
	−0.002 [−0.132, 0.127]
	−0.010 [−0.561, 0.542]
	−0.035
	.972
	1.6

	    Napping
	0.101 [−0.020, 0.223]
	0.316 [−0.064, 0.695]
	1.64
	.541
	1.4

	    Leg symptoms
	0.089 [−0.035, 0.213]
	0.384 [−0.153, 0.921]
	1.41
	.541
	1.5

	    Morning fatigue
	0.234 [0.100, 0.369]
	0.641 [0.272, 1.010]
	3.43
	.045*
	1.7

	Sleep environment

	    Bath/light exposure
	0.073 [−0.071, 0.216]
	0.207 [−0.201, 0.614]
	1.00
	.657
	2.0

	    Darken bedroom
	−0.027 [−0.148, 0.093]
	−0.068 [−0.367, 0.231]
	−0.450
	.882
	1.4

	    Blackout curtains
	0.010 [−0.110, 0.131]
	0.024 [−0.253, 0.301]
	0.172
	.970
	1.4

	    Eye mask
	−0.009 [−0.152, 0.135]
	−0.040 [−0.699, 0.620]
	−0.119
	.970
	2.0

	    Warm lighting
	0.040 [−0.084, 0.164]
	0.090 [−0.190, 0.370]
	0.635
	.825
	1.5

	    Quiet room
	−0.044 [−0.181, 0.093]
	−0.140 [−0.576, 0.296]
	−0.633
	.825
	1.8

	    Thermohygrometer use
	0.079 [−0.060, 0.217]
	0.178 [−0.135, 0.492]
	1.12
	.617
	1.8

	    Comfortable temperature
	0.009 [−0.166, 0.184]
	0.022 [−0.380, 0.423]
	0.106
	.970
	2.9

	    Comfortable humidity
	−0.047 [−0.220, 0.126]
	−0.106 [−0.499, 0.286]
	−0.535
	.862
	2.9

	Presleep behaviors

	    Avoid presleep screen use
	0.026 [−0.110, 0.162]
	0.078 [−0.332, 0.487]
	0.375
	.882
	1.8

	    Sleep apps
	0.032 [−0.117, 0.181]
	0.107 [−0.394, 0.609]
	0.422
	.882
	2.1

	    Relaxation before bed
	0.007 [−0.139, 0.153]
	0.027 [−0.511, 0.564]
	0.098
	.970
	2.0

	    Hot bath
	−0.044 [−0.171, 0.084]
	−0.112 [−0.441, 0.217]
	−0.673
	.825
	1.6

	    Body care
	−0.010 [−0.143, 0.123]
	−0.025 [−0.355, 0.305]
	−0.149
	.970
	1.7

	Psychosocial and health measures

	SMI
	0.132 [−0.021, 0.285]
	0.021 [−0.003, 0.045]
	1.70
	.541
	2.2

	K6
	0.126 [−0.032, 0.283]
	0.082 [−0.021, 0.185]
	1.58
	.541
	2.4

	SWLS
	−0.064 [−0.212, 0.085]
	−0.159 [−0.530, 0.212]
	−0.845
	.733
	2.1

	PSS
	0.016 [−0.134, 0.166]
	0.010 [−0.079, 0.098]
	0.214
	.970
	2.1

	Social support f1
	0.290 [0.033, 0.547]
	0.648 [0.073, 1.222]
	2.22
	.303
	6.3

	Social support f2
	−0.199 [−0.456, 0.059]
	−0.462 [−1.060, 0.136]
	−1.52
	.541
	6.3

	Social support f3
	−0.070 [−0.235, 0.096]
	−0.146 [−0.493, 0.202]
	−0.828
	.733
	2.6

	MAIA-J f1 (Attention Regulation)
	−0.016 [−0.207, 0.174]
	−0.047 [−0.593, 0.499]
	−0.168
	.970
	3.5

	MAIA-J f2 (Body Listening)
	0.157 [−0.049, 0.363]
	0.430 [−0.135, 0.995]
	1.50
	.541
	4.1

	MAIA-J f3 (Noticing)
	0.060 [−0.128, 0.248]
	0.181 [−0.382, 0.743]
	0.634
	.825
	3.4

	MAIA-J f4 (Emotional Awareness)
	−0.146 [−0.338, 0.047]
	−0.377 [−0.874, 0.120]
	−1.50
	.541
	3.5

	MAIA-J f5 (Trusting)
	−0.147 [−0.351, 0.056]
	−0.371 [−0.884, 0.141]
	−1.43
	.541
	3.9

	MAIA-J f6 (Not-Distracting)
	−0.030 [−0.175, 0.114]
	−0.079 [−0.455, 0.298]
	−0.412
	.882
	2.0

	Group-specific variables (infant characteristics)

	    RITQ regularity (RITQ.rhythm)
	−0.074 [−0.207, 0.058]
	−0.036 [−0.099, 0.028]
	−1.11
	.617
	1.7

	    Nighttime awakenings (RITQ.add.9)
	0.038 [−0.090, 0.166]
	0.086 [−0.205, 0.377]
	0.584
	.833
	1.6

	    Self-soothing capacity (RITQ.add.10)
	0.167 [0.006, 0.329]
	0.326 [0.011, 0.641]
	2.04
	.303
	2.5

	    Room-sharing (RITQ.add.11)
	0.083 [−0.082, 0.248]
	0.147 [−0.146, 0.441]
	0.990
	.657
	2.6

	    Bed-sharing (RITQ.add.12)
	0.082 [−0.039, 0.203]
	0.157 [−0.076, 0.390]
	1.33
	.562
	1.4

	    Infant sleep duration (RITQ.add.13)
	0.164 [0.004, 0.324]
	0.338 [0.008, 0.667]
	2.02
	.303
	2.4

	    Feeding method (RITQ.add.14)
	−0.043 [−0.184, 0.097]
	−0.066 [−0.280, 0.148]
	−0.610
	.828
	1.9


N = 251; Residual df = 190; R² = .488; Adjusted R² = .327; AIC = 1,241; BIC = 1,460. No HC3 correction. *p < .05 (FDR-corrected).

	Variable
	Standardized β 
[95% CI]
	Unstandardized β 
[95% CI]
	t-value
	p (FDR-corrected)
	GVIF

	Perimenopausal group (N = 297, Adjusted R² = .465, HC3 used)

	Age
	−0.027 [−0.166, 0.112]
	−0.024 [−0.147, 0.100]
	−0.381
	.974
	2.0

	    Having children (ref: No)

	        Yes
	−0.260 [−0.535, 0.014]
	−0.693 [−1.425, 0.038]
	−1.87
	.817
	1.7

	    Menstrual status (ref: Regular)

	        Irregular
	0.140 [−0.136, 0.416]
	0.372 [−0.363, 1.107]
	0.996
	.844
	2.3

	        Menopause
	0.188 [−0.110, 0.487]
	0.501 [−0.294, 1.297]
	1.24
	.817
	—

	BMI
	0.044 [−0.072, 0.159]
	0.036 [−0.058, 0.130]
	0.749
	.844
	1.3

	Sleep attitudes

	    Sleep attitude 1 (proactive behavior)
	0.050 [−0.082, 0.183]
	0.125 [−0.204, 0.455]
	0.749
	.844
	1.7

	    Sleep attitude 2 (self-efficacy)
	−0.081 [−0.207, 0.046]
	−0.236 [−0.607, 0.135]
	−1.25
	.817
	1.5

	    Sleep attitude 3 (busyness attribution)
	0.062 [−0.084, 0.208]
	0.149 [−0.201, 0.499]
	0.838
	.844
	1.8

	    Sleep attitude 4 (sleep sacrifice)
	0.024 [−0.100, 0.149]
	0.062 [−0.254, 0.378]
	0.386
	.974
	1.4

	Physical activity

	    Walking ≥30 min
	0.038 [−0.072, 0.148]
	0.086 [−0.162, 0.335]
	0.685
	.844
	1.3

	    Daily activities
	−0.081 [−0.195, 0.032]
	−0.205 [−0.492, 0.081]
	−1.41
	.817
	1.3

	    Exercise
	0.015 [−0.086, 0.115]
	0.049 [−0.283, 0.381]
	0.292
	.974
	1.4

	Dietary habits

	    Meal frequency
	0.002 [−0.140, 0.145]
	0.006 [−0.346, 0.357]
	0.032
	.974
	2.2

	    Breakfast
	0.093 [−0.055, 0.241]
	0.228 [−0.134, 0.590]
	1.24
	.817
	2.3

	    Dinner timing
	−0.079 [−0.201, 0.043]
	−0.214 [−0.546, 0.118]
	−1.27
	.817
	1.8

	    Meal before sleep
	0.101 [−0.021, 0.223]
	0.209 [−0.044, 0.461]
	1.62
	.817
	1.5

	    Nutrition balance
	−0.004 [−0.142, 0.134]
	−0.010 [−0.341, 0.322]
	−0.059
	.974
	2.2

	    Soy products
	−0.054 [−0.173, 0.064]
	−0.145 [−0.463, 0.173]
	−0.899
	.844
	1.5

	Stimulants and daytime habits

	    Alcohol
	0.083 [−0.034, 0.199]
	0.213 [−0.087, 0.513]
	1.40
	.817
	1.2

	    Caffeine
	−0.003 [−0.102, 0.097]
	−0.006 [−0.223, 0.212]
	−0.052
	.974
	1.3

	    Smoking
	0.025 [−0.101, 0.152]
	0.064 [−0.256, 0.383]
	0.394
	.974
	1.2

	    Napping
	0.010 [−0.111, 0.132]
	0.037 [−0.401, 0.474]
	0.165
	.974
	1.2

	    Leg symptoms
	0.072 [−0.083, 0.227]
	0.305 [−0.351, 0.962]
	0.916
	.844
	1.4

	    Morning fatigue
	0.308 [0.154, 0.462]
	0.754 [0.376, 1.132]
	3.93
	.003*
	2.2

	Sleep environment

	    Bath/light exposure
	−0.011 [−0.127, 0.105]
	−0.023 [−0.264, 0.218]
	−0.189
	.974
	1.6

	    Darken bedroom
	−0.053 [−0.149, 0.043]
	−0.122 [−0.346, 0.101]
	−1.08
	.844
	1.3

	    Blackout curtains
	0.126 [0.023, 0.230]
	0.236 [0.043, 0.429]
	2.40
	.300
	1.2

	    Eye mask
	0.017 [−0.097, 0.132]
	0.087 [−0.495, 0.669]
	0.295
	.974
	1.2

	    Warm lighting
	−0.024 [−0.121, 0.073]
	−0.046 [−0.228, 0.137]
	−0.491
	.973
	1.3

	    Quiet room
	−0.065 [−0.180, 0.050]
	−0.230 [−0.638, 0.178]
	−1.11
	.844
	1.3

	    Thermohygrometer use
	−0.044 [−0.154, 0.065]
	−0.090 [−0.311, 0.131]
	−0.801
	.844
	1.5

	    Comfortable temperature
	0.069 [−0.074, 0.212]
	0.148 [−0.160, 0.456]
	0.949
	.844
	2.3

	    Comfortable humidity
	0.039 [−0.131, 0.208]
	0.090 [−0.306, 0.486]
	0.449
	.974
	2.5

	Presleep behaviors

	    Avoid presleep screen use
	0.017 [−0.100, 0.133]
	0.038 [−0.234, 0.311]
	0.278
	.974
	1.3

	    Sleep apps
	−0.003 [−0.092, 0.086]
	−0.009 [−0.309, 0.291]
	−0.059
	.974
	1.3

	    Relaxation before bed
	−0.006 [−0.107, 0.096]
	−0.018 [−0.325, 0.290]
	−0.114
	.974
	1.4

	    Hot bath
	0.033 [−0.088, 0.154]
	0.069 [−0.182, 0.320]
	0.543
	.973
	1.5

	    Body care
	0.037 [−0.068, 0.142]
	0.073 [−0.132, 0.277]
	0.698
	.844
	1.4

	Psychosocial and health measures

	SMI
	0.355 [0.201, 0.509]
	0.044 [0.025, 0.063]
	4.55
	<.001**
	2.7

	K6
	0.128 [−0.046, 0.301]
	0.068 [−0.024, 0.159]
	1.45
	.817
	2.7

	SWLS
	−0.067 [−0.227, 0.093]
	−0.125 [−0.424, 0.173]
	−0.827
	.844
	2.5

	PSS
	−0.140 [−0.326, 0.046]
	−0.063 [−0.147, 0.021]
	−1.49
	.817
	3.3

	Social support f1
	0.018 [−0.153, 0.189]
	0.028 [−0.236, 0.293]
	0.211
	.974
	3.6

	Social support f2
	−0.020 [−0.213, 0.174]
	−0.031 [−0.333, 0.271]
	−0.203
	.974
	5.3

	Social support f3
	0.004 [−0.155, 0.164]
	0.007 [−0.249, 0.263]
	0.052
	.974
	2.5

	MAIA-J f1 (Attention Regulation)
	0.065 [−0.106, 0.236]
	0.168 [−0.273, 0.610]
	0.751
	.844
	2.7

	MAIA-J f2 (Body Listening)
	−0.168 [−0.393, 0.057]
	−0.396 [−0.927, 0.134]
	−1.47
	.817
	5.9

	MAIA-J f3 (Noticing)
	0.014 [−0.158, 0.187]
	0.038 [−0.420, 0.496]
	0.162
	.974
	3.2

	MAIA-J f4 (Emotional Awareness)
	0.074 [−0.125, 0.274]
	0.164 [−0.276, 0.603]
	0.734
	.844
	3.5

	MAIA-J f5 (Trusting)
	0.058 [−0.169, 0.284]
	0.127 [−0.371, 0.625]
	0.504
	.973
	4.4

	MAIA-J f6 (Not-Distracting)
	−0.006 [−0.144, 0.133]
	−0.012 [−0.298, 0.275]
	−0.082
	.974
	1.9

	    Living alone (ref: No)

	        Yes
	−0.135 [−0.447, 0.177]
	−0.360 [−1.192, 0.472]
	−0.851
	.844
	1.7


N = 297; Residual df = 244; R² = .559; Adjusted R² = .465; AIC = 1,289; BIC = 1,488. HC3 robust standard errors used. *p < .05, **p < .001 (FDR-corrected).



Sensitivity analysis
Given that the SMI includes a sleep-related item (item 5: difficulty falling or staying asleep), which can overlap in content with the PSQI, sensitivity analysis was conducted to examine whether this content overlap influenced the SMI–PSQI association. The adjusted SMI score (SMI_adj) was computed by excluding item 5 and rescaling the remaining items to maintain the original scoring structure. The overall and group-specific regression models were then rerun, with SMI_adj replacing the original SMI. All other predictors and analytical procedures were held constant.
Supplementary Table S5. Sensitivity analysis: Multiple regression results using adjusted SMI score with sleep-related item (Item 5) excluded
	Variable
	Std. β [95% CI]
	Unstd. β [95% CI]
	t
	p_FDR

	Overall model (N = 1,213)

	Group: Mother of infant
	0.262 [0.099, 0.425]
	0.775 [0.293, 1.257]
	3.15
	.019

	BMI
	0.081 [0.028, 0.135]
	0.070 [0.024, 0.117]
	2.98
	.034

	Busyness attribution
	0.149 [0.092, 0.205]
	0.362 [0.224, 0.500]
	5.16
	<.001

	Morning fatigue
	0.256 [0.188, 0.320]
	0.694 [0.514, 0.867]
	7.69
	<.001

	SMI_adj
	0.141 [0.081, 0.202]
	0.024 [0.014, 0.034]
	4.57
	<.001

	Presleep screen avoidance
	−0.089 [−0.135, −0.041]
	−0.256 [−0.390, −0.119]
	−3.67
	.004

	K6
	0.109 [0.040, 0.178]
	0.061 [0.022, 0.100]
	3.09
	.019

	N = 1,213; df = 1,157; Adj. R² = .374; R² = .402; AIC = 5,561. 

	Premenopausal nulligravida (N = 293)

	SMI_adj†
	0.083 [−0.066, 0.232]
	0.015 [−0.012, 0.042]
	1.10
	.759

	No variable reached significance after FDR correction. Adj. R² = .395; AIC = 1,367.

	Pregnant women (N = 245)

	SMI_adj†
	0.143 [0.010, 0.276]
	0.024 [0.002, 0.047]
	2.12
	.209

	No variable reached significance after FDR correction. Adj. R² = .379; AIC = 1,146.

	Mothers of infants (N = 251)

	Morning fatigue
	0.248 [0.116, 0.380]
	0.680 [0.318, 1.041]
	3.46
	.045

	SMI_adj†
	0.081 [−0.072, 0.234]
	0.015 [−0.013, 0.043]
	1.04
	.660

	Adj. R² = .321; AIC = 1,243.

	Perimenopausal women (N = 297)

	Morning fatigue
	0.352 [0.194, 0.511]
	0.860 [0.474, 1.247]
	4.35
	<.001

	SMI_adj†
	0.212 [0.068, 0.357]
	0.031 [0.010, 0.052]
	2.90
	.109

	Adj. R² = .429; AIC = 1,308.


Note. FDR-corrected significant predictors are shown in regular font; nonsignificant SMI_adj results are shown in gray italics for reference. † SMI_adj = Simplified Menopausal Index with sleep-related item (item 5) excluded; shown for all groups regardless of significance to facilitate the comparison with the primary analysis. Std. β = standardized regression coefficient; Unstd. β = unstandardized regression coefficient. 95% CI in brackets. HC3 robust standard errors applied where heteroscedasticity was detected. p_FDR = FDR-corrected p value (Benjamini–Hochberg).
