
S1: Deviations from Preregistrations 

Due to limitations of sample size and missing data, our analyses deviated from the preregistration 

(https://osf.io/r6dkb/?view_only=7486c07c1eb447229ce7d790b2461c5a) as follows to avoid 

convergence issues: 

1. Variables were not within-person centered. 

2. The main analyses of the full model were separated into two parts: the reciprocal effects 

between MS symptom severity and presenteeism, and the moderation of StaffCare behavior 

and quantitative demands. We analyzed the former part with Bayesian SEM (with default 

priors of N (0,10) on regression parameters, Β (1,1) on covariances, and Γ (1, 0.5) on 

variances), and the latter part with a 2-level regression (measurement points nested within 

individuals). We report the results of the full model in the supplementary materials. 

3. The RI-CLPM mentioned in the exploratory section of the preregistration did not contain 

moderators (StaffCare and quantitative demands). 

4. Additionally, we controlled for the years since onset (the difference between the current age 

and the first MS episode), which was not included in the preregistration due to human error. 

Years since onset can influence both symptom severity (e.g., due to symptom severity being 

likely to increase with disease progression) and presenteeism (e.g., due to existing workplace 

accommodations or changed workplace expectations due to more experience working with 

MS) independently, making it a potential confounding endogenous variable.  

  

https://osf.io/r6dkb/?view_only=7486c07c1eb447229ce7d790b2461c5a


S2: Contingency Table Follow-up Assessments 

Table S2.1 

Contingency Table of Follow-Up Participation among the Baseline Sample (N = 211) 

  Participation in Follow-up 2 (Time 3) 

  Yes No 

Participation in 

Follow-up 1 (Time 2) 

Yes 97 15 

No 47 52 

 



S3: Exploratory Analyses outside Preregistration 

Testing the Full Model 

 Although there were problems with the fit of the full model, we report the results as an 

exploratory analysis as follows. The full model without random intercepts controlled for medication 

side effects for MS symptom severity and COVID work influence on presenteeism, as stated in the 

preregistration. In addition, years since MS onset were also controlled for MS symptom severity at 

each time point. Results are shown in Figure S3.1. 

Figure S3.1 

Results for the Whole Model 

 

Note. Standardized parameters are shown with posterior standard deviations in parentheses.  

Regression parameters were constrained to the same between T1-T2 and T2-T3, and the figure plots as 

T and (T+1).  

Covariates are omitted. 

 

 The model did not fit the data well (BRMSEA = .243, BMc = .003, PPP χ2 < .001), and 

results should be interpreted with caution, but some results differed from the separate analyses. While 

H2 proposed that MS symptom severity positively relates to presenteeism at the following time point, 

results show a reversed relationship (cross-lagged effect = -.22, Posterior SD = .10, 95% CI = [-.42, 

-.02]). Meanwhile, while H4 proposed that StaffCare buffers the negative relationship between MS 



symptoms and presenteeism, results show that StaffCare behavior buffers this same positive 

relationship (B = .24, Posterior SD = .11, 95% CI = [.03, .46]). Specifically, at high levels of StaffCare 

(+1 SD), there is no relation between MS symptom severity and presenteeism (B = .02, Posterior SD 

= .08, 95% CI = [-.13, .17], whereas at low levels of StaffCare (-1 SD), MS symptom severity is 

negatively associated with presenteeism (B = -.46, Posterior SD = .20, 95% CI = [-.94, -.07]).  This 

moderation also shows that at high MS symptom severity (+1 SD), StaffCare does not relate to 

presenteeism (B = -.08, Posterior SD = .13, 95% CI = [-.33, .18], while StaffCare negatively relates 

presenteeism at low (-1 SD) MS symptom severity (B = -.56, Posterior SD = .17, 95% CI = [-.89, 

-.23]). As parameters are constrained to the same across measurement intervals, we plotted this 

interaction effect at T1 in Figure S3.2. 

Figure S3.2 

Interaction Plot of MS Symptom Severity × StaffCare Behavior at T1 

 In addition, as an additional finding and aligned with regression results, StaffCare behavior is 

negatively related to presenteeism at the same time point (B = -.32, Posterior SD = .10, 95% CI = [-.51, 

-.13]). 

Quadratic Models of Symptom Severity and Presenteeism 

 As shown in the previous section, symptom severity was negatively related to presenteeism, 

leading us to suspect a downward U-shaped curve in the relationship between symptom severity and 

presenteeism. Therefore, we quadratically regressed MS symptom severity on presenteeism with a 

random intercept and a random slope for the linear term of presenteeism. Aligning with previous 
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analyses, we controlled for years since onset and medication side effects. The results are shown in 

Table S3.1. 

Table S3.1 

Quadratic Regression: MS Symptom Severity on Presenteeism 

Variables 
MS Symptom Severity 

(Linear) 

MS Symptom Severity 

(Quadratic) 

Side Effects 

(Compared to none) 

.03 .02 

(.04) (.04) 

Years since Onset .12* .12* 

(.05) (.05) 

Presenteeism -.00 .05 

(.03) (.03) 

Presenteeism2    -.15*** 

 (.04) 

σ(1)
2 .78 .69 

σ(Presenteeism)
2 .00 .00 

σ(1, Presenteeism)
2 .04 .03 

σ(Residual)
2 .23 .24 

Marginal R2 .01 .04 

Conditional R2 .77 .75 

AIC 1045.36 1037.44 

BIC 1077.96 1074.12 

Note. Standardized coefficients are shown, with standard errors in parentheses. 

* p < .05. ** p < .01. *** p < .001. 

 

 Results show that although presenteeism is not linearly related to MS symptom severity 

(BPresenteeism = -.00, SE = .03, p = .79), presenteeism is quadratically related to MS symptom severity 

(BPresenteeism
2 = -.15, SE = .04, p < .001). This relationship illustrates a downward U-shaped curve, as 

shown in Figure S3.3, indicating that individuals with slighter symptoms may show either high or low 



levels of presenteeism, and individuals with more severe symptoms tend to show mid-level 

presenteeism. 

 

Figure S3.3 

Regression Lines: MS Symptom Severity on Presenteeism 

 

Note. The translucent bars indicate 95% confidence intervals of predicted values. Dots indicate 

observed data points. Variables are standardized.  

 

On the other hand, presenteeism was not related to MS symptom severity squared (BMS Symptom Severity
2 = 

-.01, SE = .06, p = .93), controlling for COVID-19 influences. The model also included a random 

intercept and a random slope for the linear term of MS symptom severity. Detailed regression results 

are shown in Table S3.2. 

  



Table S3.2 

Quadratic Regressions: Presenteeism on MS Symptom Severity 

Variables 
Presenteeism 

(Linear) 

Presenteeism 

(Quadratic) 

COVID Influence  

(Compared to none) 

   -.22***    -.22*** 

(.05) (.05) 

StaffCare Behavior   -.19***   -.19*** 

(.05) (.05) 

Quant. Demands .01 .01 

(.05) (.05) 

MS Symptom Severity .06 .06 

(.05) (.06) 

MS Symptom Severity2  -.01 

 (.06) 

σ(1)
2 .08 .08 

σ(MS Symptom Severity)
2 .05 .05 

σ(1, MS Symptom Severity)
2 -.07 -.07 

σ(Residual)
2 .79 .79 

Marginal R2 .09 .09 

Conditional R2 .22 .22 

AIC 1149.61 1156.19 

BIC 1185.74 1196.33 

Note. Standardized coefficients are shown, with standard errors in parentheses. 

* p < .05. ** p < .01. *** p < .001. 

 

Quadratic Models with Factors of MS Symptoms 

 Following the quadratic regressions of MS symptoms, we regressed the three extracted factors 

(physical, cognitive, and mental) quadratically on presenteeism. All three factors showed similar 

downward U-shaped relationships with presenteeism: For the physical factor, BPresenteeism
2 = -.11, SE 



= .04, p =.002; For the cognitive factor, BPresenteeism
2 = -.15, SE = .04, p < .001; For the mental factor, 

BPresenteeism
2 = -.09, SE = .04, p = .02. Detailed regression results are shown in Table S3.3 and Figure 

S3.4. 

Table S3.3  

Quadratic Regressions: MS Symptom Factors on Presenteeism 

Variables 
Physical 

(Linear) 

Physical 

(Quadratic) 

Cognitive 

(Linear) 

Cognitive 

(Quadratic) 

Mental 

(Linear) 

Mental 

(Quadratic) 

Side Effects 

(Compared to none) 

.01 .00 .05 .04 .01 .00 

(.04) (.04) (.04) (.04) (.04) (.04) 

Years since onset 
    .20***     .20*** .06 .06 -.06 -.06 

(.05) (.05) (.05) (.05) (.06) (.06) 

Presenteeism 
-.01 .03 .02  .07* -.01 .02 

(.03) (.03) (.03) (.04) (.04) (.04) 

Presenteeism2 
 -.11**    -.16***  -.09* 

 (.04)  (.04)  (.04) 

σ(1)
2 .77 .72 .76 .66 .70 .66 

σ(Presenteeism)
2 .00 .00 .00 .00 .00 .00 

σ(1, Presenteeism)
2 .02 .02 .05 .05 .03 .03 

σ(Residual)
2 .20 .21 .27 .28 .29 .30 

Marginal R2 .04 .06 .01 .04 .00 .01 

Conditional R2     .80        .79      .74        .71     .71        .69 

AIC 1007.09 1004.67 1077.88 1068.73 1087.38 1089.06 

BIC 1039.70 1041.35 1110.48 1105.41 1119.99 1125.73 

Note. Standardized coefficients are shown, with standard errors in parentheses. 

* p < .05. ** p < .01. *** p < .001. 

 

  



Figure S3.4 

Regression Curves: MS Symptom Factors on Presenteeism

 

Note. The translucent bars indicate 95% confidence intervals of predicted values. Dots indicate factor 

scores calculated from the item loadings. Variables are standardized. 

 

  



S4: Missingness 

Table S4.1 

Missingness of Variables 

 

Variable Missing (N) Missing (%) 

Years since Onset 2 1.0 

MS Symptom Severity T1 0 0 

MS Symptom Severity T2 67 31.8 

MS Symptom Severity T3 99 46.9 

Quant. Demands1 T1 0 0 

Quant. Demands T2 71 33.6 

Quant. Demands T3 99 46.9 

StaffCare Behavior T1 15 7.1 

StaffCare Behavior T2 81 38.4 

StaffCare Behavior T3 106 50.2 

Presenteeism T1 12 5.7 

Presenteeism T2 76 36.0 

Presenteeism T3 103 48.8 

Note. 1Quantitative Job Demands. 

 

 

 

 

 

 

 

 



Figure S4.2 

Example visual inspection plot missingness of MS symptom severity at T1 and T3 

 

Note. Red dots indicate participants who responded to the T1 questionnaire but not to the T3 questionnaire. Blue dots indicate participants who 
responded to both questionnaires. As shown in the figure, it was not likely that symptom severity at T1 relates to missingness at T3.



 

 

S5: Questionnaire Items 

MS Symptom Severity 

Green, R., Kalina, J., Ford, R., Pandey, K., & Kister, I. (2017b). SymptoMScreen: A tool for rapid 

assessment of symptom severity in MS across multiple domains. Applied Neuropsychology: Adult, 

24(2), 183–189. https://doi.org/10.1080/23279095.2015.1125905 

To give us an impression of the perceived MS severity, please state the degree to which the MS has 

caused limitations for each of the functions (For T2 and T3, in the last four weeks). 

1. Walking/Mobility 

2. Hand function/dexterity (hand coordination, hand tremors) 

3. Spasticity and stiffness (muscle cramping or muscle tightness) 

4. Bodily pain (achiness, tenderness) 

5. Sensory symptoms (numbness, tingling, or burning) 

6. Bladder control (urinary urgency, frequency, hesitancy) 

7. Fatigue 

8. Vision (blurry vision, double vision) 

9. Dizziness (feeling off balance, ‘spinning’/vertigo) 

10. Cognitive function (memory, concentration problems) 

11. Depression (depressed thoughts, low mood) 

12. Anxiety (feelings of stress, panic attacks) 

Answer scale: 

1 = not affected at all 

2 = very mild limitation 

3 = mild limitation 

4 = moderate limitation 

5 = severe limitation 

6 = very severe limitation 

7 = total limitation 

 

Presenteeism 



 

Hägerbäumer, M. (2017). Risikofaktor Präsentismus [Risk factor presenteeism]. Springer. 

https://doi.org/10.1007/978-3-658-17457-6 

The following questions are about presenteeism, i.e., working or showing up at work despite 

experiencing illness symptoms. In the following, we would like you to estimate how often you have 

shown the described behaviors within the past 6 months (For T2 and T3:…in the past four weeks). 

All questions refer to symptoms in connection with MS or side effects of the medical treatment of MS. 

1. I appeared at work despite having symptoms. 

2. I worked even though my doctor advised me not to. 

3. I worked even though I experienced severe illness symptoms. 

4. I worked the entire day/shift even though I was experiencing symptoms. 

5. I took medication to manage acute symptoms in order to be able to work. 

6. I dragged myself to work even though I was experiencing illness symptoms. 

7. I went to work despite being on sick leave. 

Answer scale: 

1 = Never, when experiencing MS symptoms  

2 = Rarely, when experiencing MS symptoms 

3 = Occasionally, when experiencing MS symptoms 

4 = Often, when experiencing MS symptoms  

5 = Very often, when experiencing MS symptoms 

Quantitative Job Demands 

Kristensen, T. S., Hannerz, H., Høgh, A., & Borg, V. (2005). The Copenhagen Psychosocial 

Questionnaire - A tool for the assessment and improvement of the psychosocial work environment. 

Scandinavian Journal of Work, Environment & Health, 438-449. 

The following questions refer to your working conditions  

1. Is your workload unevenly distributed so that it piles up? 

2. How often do you not have time to complete all your work tasks? 

3. Do you get behind with your work?  

4. Do you have enough time for your work tasks? (reverse-coded) 

Answers: 

1 = Never/hardly never 



 

2 = Seldom,  

3 = Sometimes,  

4 = Often,  

5 = Always 

StaffCare Behavior 

Pundt, F., & Felfe, J. (2017). HOL – Health-oriented leadership. Hogrefe. 

Example items: 

1. My leader makes sure that we have enough time to relax and recover.  

2. After longer periods of stress, my leader makes sure that things get calmer for us at work.  

3. My leader reduces my work stress through improvements regarding work organization 

(e.g., setting priorities, prevention of disruptions, and daily planning).  

4. My leader reduces my work stress through improvements regarding working conditions 

(e.g., ergonomics, ensuring sufficient workspace).  

Answer scale: 

1 = Strongly disagree 

2 = Somewhat disagree 

3 = Neither agree nor disagree 

4 = Somewhat agree 

5 = Strongly agree 

Medication Side Effects 

Filter question: Do you currently take basic medication to treat MS?  (Yes/No) 

If yes: Have you been experiencing side effects of the medication? (Yes/No)  

COVID-19 Influence 

Have your working conditions during the past month been substantially different compared to 

your usual working conditions before the COVID-19 outbreak? (e.g., switch to remote work/home-

office, changes in shift work, changes regarding working hours) (Yes/No) 

Demographics 

Age: What is your age? 

Gender: What is your gender? (Male/Female/Other (text input)/No Answer) 

Working hours: How many hours do you work per week (according to your contract)? 



 

Onset: How old were you when you experienced the first MS symptoms/the first MS episode?



 

 


