[bookmark: _GoBack]Supplementary Table 1. Sample Size, Participation Rate, and Presenteeism/Absenteeism Rates by Wave
	Wave
	Year
	Number of Participants
	Participation Rate (%)
	Presenteeism N (%)
	Absenteeism N (%)

	Wave 1
	2019
	4,180
	100.0
	1,043 (25.0)
	494 (11.8)

	Wave 2
	2020
	3,210
	76.8
	526 (16.4)
	288 (9.0)

	Wave 3
	2021
	2,784
	66.6
	352 (12.7)
	240 (8.6)

	Wave 4
	2022
	2,443
	58.4
	349 (14.3)
	301 (12.3)


Note. Participation rate was calculated as the proportion of baseline participants who completed each wave. Presenteeism and absenteeism rates were calculated using the total number of participants observed in each wave and reflect the proportion of participants who reported each outcome in the respective wave.

		1

Supplementary Table 2. Patterns of Absenteeism and Presenteeism Across Four Waves (N = 4,180)
	Category
	Absenteeism
	Presenteeism

	
	n(%)

	No occurrence in all waves
	1,535 (36.7)
	1,215 (29.1)

	Occurrence in 1 wave only (complete data)
	503 (12.0)
	642 (15.4)

	Occurrence in 2 waves only (complete data)
	177 (4.2)
	255 (6.1)

	Occurrence in 3 waves only (complete data)
	32 (0.8)
	102 (2.4)

	Occurrence in all waves
	10 (0.2)
	28 (0.7)

	Mixed/missing patterns
	1,923 (46.0)
	1,938 (46.4)


Note. “Complete data” refers to participants with no missing values across the four waves. “Mixed/missing patterns” include any pattern with at least one missing wave of data.





Supplementary Table 3. Association of Wave 2 Baseline Characteristics with Attrition by Wave 4 (dropout=1, retained=0; N=3,210)
	Predictor (Wave 2)
	OR
	95% CI
	p-value

	Age
	0.998
	0.991–1.005
	0.579

	Employment type
	0.828
	0.651–1.053
	0.123

	Physical activity
	0.935
	0.802–1.091
	0.394

	Chronic disease 
	0.936
	0.780–1.123
	0.474

	Subjective health status 
	0.826
	0.632–1.079
	0.161


Note. Attrition was not significantly associated with age or the included health-related covariates (all p>0.10), suggesting limited evidence of systematic dropout by age or health status.


Supplementary Table 4. Comparison of Odds Ratios for Absenteeism Between Exchangeable and AR(1) Correlation Structures in GEE Models
	Predictor
	Exchangeable OR [95% CI]
	p-value
	AR(1) OR [95% CI]
	p-value

	Lagged presenteeism (t-1)
	1.38 [1.14, 1.66]
	.001
	1.38 [1.14, 1.66]
	.001

	Lagged absenteeism (t-1)
	3.37 [2.75, 4.13]
	<.001
	4.07 [3.24, 5.12]
	<.001

	Age (years)
	0.98 [0.98, 0.99]
	<.001
	0.98 [0.98, 0.99]
	<.001

	Employment type (ref. part-time)
	1.07 [0.83, 1.37]
	.603
	1.10 [0.84, 1.44]
	.483

	Physical activity (ref. no)
	0.91 [0.78, 1.06]
	.203
	0.90 [0.77, 1.05]
	.195

	Chronic disease (ref. no)
	1.45 [1.21, 1.74]
	<.001
	1.47 [1.22, 1.77]
	<.001

	Subjective health status (ref. unhealthy)
	0.47 [0.38, 0.58]
	<.001
	0.47 [0.38, 0.58]
	<.001

	Wave 3 (ref. Wave 2)
	1.01 [0.84, 1.21]
	.937
	1.00 [0.82, 1.21]
	.986

	Wave 4 (ref. Wave 2)
	1.56 [1.30, 1.87]
	<.001
	1.55 [1.29, 1.88]
	<.001


Note. OR = odds ratio; CI = confidence interval.


Supplementary Table 5. Bidirectional Cross-lagged Panel Model Predicting Absenteeism and Presenteeism
	Outcome
	Predictor
	OR
	95% CI
	p-value

	Wave 2 Absenteeism
	Wave 1 Presenteeism
	1.38
	[1.04, 1.85]
	.027

	
	Wave 1 Absenteeism
	3.92
	[2.90, 5.30]
	<.001

	
	Age
	0.99
	[0.97, 1.00]
	.011

	
	Subjective health status
	0.72
	[0.49, 1.07]
	.104

	
	Chronic disease
	1.42
	[1.05, 1.93]
	.023

	
	Employment type
	1.70
	[1.05, 2.73]
	.029

	
	Physical activity
	0.74
	[0.58, 0.96]
	.024

	Wave 3 Absenteeism
	Wave 2 Presenteeism
	1.49
	[1.05, 2.13]
	.026

	
	Wave 2 Absenteeism
	4.33
	[2.99, 6.25]
	<.001

	
	Age
	1.00
	[0.98, 1.01]
	.775

	
	Subjective health status
	0.66
	[0.44, 1.02]
	.062

	
	Chronic disease
	1.22
	[0.89, 1.69]
	.218

	
	Employment type
	0.86
	[0.55, 1.35]
	.502

	
	Physical activity
	1.03
	[0.78, 1.36]
	.836

	Wave 4 Absenteeism
	Wave 3 Presenteeism
	1.21
	[0.83, 1.76]
	.315

	
	Wave 3 Absenteeism
	2.90
	[2.02, 4.15]
	<.001

	
	Age
	0.98
	[0.97, 0.99]
	.001

	
	Subjective health status
	0.74
	[0.50, 1.27]
	.151

	
	Chronic disease
	1.27
	[0.94, 1.71]
	.125

	
	Employment type
	1.32
	[0.85, 2.04]
	.221

	
	Physical activity
	0.97
	[0.73, 1.26]
	.798

	Wave 2 Presenteeism
	Wave 1 Presenteeism
	2.56
	[2.08, 3.14]
	<.001

	
	Wave 1 Absenteeism
	1.16
	[0.88, 1.53]
	.292

	
	Age
	0.99
	[0.98, 1.00]
	.007

	
	Subjective health status
	0.53
	[0.39, 0.71]
	<.001

	
	Chronic disease
	1.48
	[1.17, 1.89]
	.001

	
	Employment type
	1.14
	[0.83, 1.56]
	.407

	
	Physical activity
	0.86
	[0.72, 1.07]
	.126

	Wave 3 Presenteeism
	Wave 2 Presenteeism
	3.64
	[2.77, 4.80]
	<.001

	
	Wave 2 Absenteeism
	1.33
	[0.93, 1.91]
	.115

	
	Age
	0.99
	[0.98, 1.00]
	.022

	
	Subjective health status
	0.54
	[0.37, 0.78]
	.001

	
	Chronic disease
	1.30
	[0.99, 1.70]
	.063

	
	Employment type
	0.81
	[0.57, 1.16]
	.252

	
	Physical activity
	0.86
	[0.67, 1.09]
	.221

	Wave 4 Presenteeism
	Wave 3 Presenteeism
	2.48
	[1.80, 3.39]
	<.001

	
	Wave 3 Absenteeism
	1.20
	[0.81, 1.79]
	.359

	
	Age
	0.99
	[0.98, 1.00]
	.014

	
	Subjective health status
	0.60
	[0.43, 0.84]
	.005

	
	Chronic disease
	1.20
	[0.90, 1.59]
	.217

	
	Employment type
	1.15
	[0.77, 1.73]
	.478

	
	Physical activity
	0.77
	[0.60, 0.98]
	.033


Note. OR = odds ratio; CI = confidence interval. Predictors measured at the previous wave (t–1). All variables entered simultaneously for each equation.

Supplementary Table 6. Comparison of the Cross-lagged Effect of Wave 3 Presenteeism on Wave 4 Absenteeism With and Without the Autoregressive Path from Wave 3 Absenteeism
	
	Full model
	No autoregressive path model

	
	β (SE)
	p-value
	OR
	95% CI for OR
	β (SE)
	p-value
	OR
	95% CI for OR

	W3 presenteeism → W4 absenteeism
	0.191 (0.190)
	.315
	1.21
	0.83, 1.76
	0.504 (0.175)
	.004
	1.66
	1.17, 2.36

	W3 absenteeism → W4 absenteeism
	1.064 (0.184)
	<.001
	2.90
	2.04, 4.15
	—
	—
	—
	—


Note. β = log odds coefficient; OR = odds ratio; CI = confidence interval; SE = robust standard error. The No Autoregressive Path model excludes the path from W3 absenteeism to W4 absenteeism.











Supplementary Table 7A. Comparison of Standard Cross-lagged Panel Model and RI-based Within-person Effects (wave-to-wave)
	Path
	Standard CLPM OR (95% CI)
	p-value
	RI-based within OR (95% CI)
	p-value

	Presenteeism (W1) → Absenteeism (W2)
	1.38 (1.04–1.85)
	0.027
	0.88 (0.52–1.50)
	0.648

	Presenteeism (W2) → Absenteeism (W3)
	1.49 (1.05–2.13)
	0.026
	0.91 (0.51–1.64)
	0.754

	Presenteeism (W3) → Absenteeism (W4)
	1.21 (0.83–1.76)
	0.315
	1.11 (0.55–2.25)
	0.774

	Absenteeism (W1) → Presenteeism (W2)
	1.16 (0.88–1.53)
	0.292
	1.17 (0.68–2.03)
	0.567

	Absenteeism (W2) → Presenteeism (W3)
	1.33 (0.93–1.91)
	0.115
	0.72 (0.37–1.40)
	0.336

	Absenteeism (W3) → Presenteeism (W4)
	1.20 (0.81–1.79)
	0.359
	1.65 (0.76–3.56)
	0.204

	Absenteeism (W1) → Absenteeism (W2)
	3.92 (2.90–5.30)
	<.001
	0.08 (0.04–0.14)
	<.001

	Absenteeism (W2) → Absenteeism (W3)
	4.33 (2.99–6.25)
	<.001
	0.06 (0.03–0.12)
	<.001

	Absenteeism (W3) → Absenteeism (W4)
	2.90 (2.02–4.15)
	<.001
	0.05 (0.02–0.12)
	<.001

	Presenteeism (W1) → Presenteeism (W2)
	2.56 (2.08–3.14)
	<.001
	0.03 (0.02–0.05)
	<.001

	Presenteeism (W2) → Presenteeism (W3)
	3.64 (2.77–4.80)
	<.001
	0.09 (0.06–0.15)
	<.001

	Presenteeism (W3) → Presenteeism (W4)
	2.48 (1.80–3.39)
	<.001
	0.05 (0.02–0.10)
	<.001


Note. Standard cross-lagged panel model (CLPM) estimates reflect bidirectional CLPM fitted via gsem. RI-based estimates reflect within-person estimates reflect lagged effect of within-person deviation (from the individual’s person mean), allowing interval-specific (wave-varying) effects. OR = odds ratio; CI = confidence interval.

Supplementary Table 7B. RI-based Between-person Effects (Person-mean Predictors)
	Outcome
	Between-person predictor
	OR (95% CI)
	p-value

	Absenteeism 
	Mean Presenteeism
	1.02 (0.99–1.05)
	0.237

	Absenteeism 
	Mean Absenteeism
	2.57 (2.46–2.69)
	<.001

	Presenteeism 
	Mean Presenteeism
	2.30 (2.24–2.36)
	<.001

	Presenteeism 
	Mean Absenteeism
	1.01 (0.98–1.04)
	0.509


Note. “Mean Presenteeism” and “Mean Absenteeism” represent individual-specific person means across waves (between-person components). Effects are scaled per 0.1 (10 percentage points) increase in the person mean (bounded 0–1) for interpretability. OR = odds ratio; CI = confidence interval. 
