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Supplementary Material
Study 1
Questionnaires
All participants answered questionnaires on psychopathology symptoms (BSI-18, Derogatis & Spencer, 1993), empathy (IRI, Davis, 1983), alexithymia (TAS-20, Bagby, Parker, & Taylor, 1994) and child-related attitudes (PCAT, Buckels et al., 2015). Before these questionnaires administered to all participant groups, specific questionnaires on child-related attitudes were exclusively administered to each participant group (childless men: ABS (Brase, 2016); expecting men: PAAS (Condon, 1993); and fathers: PIWIS (Singley et al., 2018)).
Childless men: Attitude Towards Babies Scale (ABS; Brase, 2016). The ABS measures the desire to have a baby (i.e., “baby fever”) with 30 items that map onto four subscales: Positive Exposure (α = .96; 10 items, e.g., “After holding and cuddling someone else’s baby, I want a baby of my own.”), Negative Exposure (α = .91; 8 items, e.g., “I generally do not feel protective and nurturing toward children.”), Nurturance (α = .86; 6 items, e.g., “When I see an infant crying, I want to comfort them.”), and Trade-offs (α = .86; 6 items, e.g., “I do not have the time or energy to take care of a baby.”). Participants answered on a 5-point Likert-scale ranging from “Strongly disagree” to “Strongly agree”.
Expecting men: Paternal Antenatal Attachment Scale (PAAS; Condon, 1993). The PAAS measures thoughts, feelings, and attitudes toward the unborn child. The 14 items map onto two subscales: Quality of Attachment (α = .61; 8 items, e.g., “Over the past two weeks I have thought about or been preoccupied by the developing baby.”) and Attachment Mode (α = .61; 6 items, e.g., “Over the past two weeks I have been thinking about what kind of child the baby will grow into.”). Participants answered on a 5-point scale with answer options fitting each statement, 1 indicating low and 5 high attachment.
Fathers: The Paternal Involvement with Infants Scale (PIWIS; Singley et al., 2018). The PIWIS assesses a variety of ways in which fathers are involved with their infant. The 35 items map onto five subscales: Warmth and Attunement (α = .90; 11 items, e.g., “Interactive playing with your baby”), Control and Process Responsibility (α = .81; 9 items, e.g., “Making decisions regarding your baby’s well-being”), Frustrations (α = .73, 4 items, e.g., “Giving your baby to your partner or other caregiver when your baby is crying”), Indirect Care (α = .66, 3 items, e.g., “Taking your baby to medical appointments”), and Positive Engagement (α = .72, 8 items, e.g., “Feeding your baby”). Participants answered on a 7-point scale ranging from “Not At All” to “More Than Once A Day”.
Interpersonal Reactivity Index. (IRI; Davis, 1983). The IRI measures multiple empathy facets via 28 items that map onto four subscales: Perspective Taking (α = .80, 7 items, e.g., “I sometimes find it difficult to see things from the "other guy's" point of view.” (reversed)), Empathic Concern (α = .83, 7 items, e.g., “I am often quite touched by things that I see happen.”), Personal Distress (α = .77, 7 items, e.g., “Being in a tense emotional situation scares me.”), and Fantasy (α = .78, 7 items, e.g., “After seeing a play or movie, I have felt as though I were one of the characters.”). Participants answered on a 5-point scale ranging from “Does not describe me well” to “Describes me very well”.
[bookmark: _Hlk152590350]Parental Care and Tenderness questionnaire (PCAT; Buckels et al., 2015). The PCAT measures the activation of the parental care motivational system. We used the 10-item short-form of the questionnaires that includes two subscales (Hofer, Buckels, White, Beall, & Schaller, 2018): Nurturance (α = .84, 4 items, e.g., “You hear a young child trip and fall, and begin to cry.”) and Protection (α = .85, 6 items, e.g., “I would hurt anyone who was a threat to a child.”). The questionnaire is divided into Part A and Part B. Participants were asked to what degree they agreed with the statements in Part A with five answer options ranging from “Strongly disagree” to “Strongly agree”. In Part B, participants were asked “How much tenderness would you feel in each situation?” with answer options ranging from “No tenderness at all” to “A lot of tenderness”.
Toronto Alexithymia Scale (TAS-20; Bagby, Parker, & Taylor, 1994). The TAS-20 measures alexithymia with 20 items that map onto three subscales: Diﬃculty Describing Feelings (α = .79, 7 items, e.g., “It is difficult for me to find the right words for my feelings.”), Diﬃculty Identifying Feelings (α = .90, 5 items, e.g., “I have feelings that I can’t quite identify.”), and Externally Oriented Thinking (α = .54, 8 items, e.g., “I prefer talking to people about their daily activities rather than their feelings.”). Participants answered on a 5-point scale ranging from “Strongly disagree” to “Strongly agree”.
[bookmark: _Hlk152590404]Brief Symptom Inventory (BSI; Derogatis & Spencer, 1993). The BSI measures psychopathological distress within the last 7 days. We used two subscales of the BSI-18 to measure depression (α = .90, e.g., “Feeling no interest in things”) and anxiety (α = .90, e.g., “Nervousness or shakiness inside”) symptoms. The subscales had 6 items each. Participants were asked how much each problem has distressed or bothered them during the past 7 days and they answered on a 5-point scale with answer options ranging from “Not at all” to “Extremely”.
Correlations with Questionnaire Data
Attitudes towards babies. There were no correlations between affective or cognitive empathy and the ABS scales in the childless men’s group.
Paternal antenatal attachment. In expecting men, the Quality of attachment subscale correlated positively with positive affect, r = .24, t(127) = 2.79, p = .006. There were no other correlations between paternal antenatal attachment and the task scores.
Paternal involvement with infants. In fathers, the subscale Control correlated negatively with fathers’ compassion, r = -.18, t(196) = -2.51, p = .013. The subscale Frustrations had a positive correlation with recognition accuracy of recognizing complex emotions, r = .20, t(196) = 2.86, p = .005.
The other questionnaires did not correlate with our measures of empathy, besides the TAS-20 subscale Difficulty identifying emotions, which surprisingly had a small but significant positive correlation with the recognition of basic emotions (Table 2). Table 2 presents correlations between task and questionnaire scores across the three groups. We present correlations within groups in the Supplemental Material (Table 5).
	Table S1
	
	
	
	

	Pearson correlation coefficients between questionnaire scores and task scores across groups.

	Questionnaire
	Compassion
	Positive affect
	RME-C-T-B
	RME-C-T-C

	IRI FS
	.00
	-.00
	.03
	.07

	IRI PT
	-.01
	.01
	-.07
	-.02

	IRI PD
	.07
	.07
	.06
	.00

	IRI EC
	.03
	-.03
	-.05
	.00

	PCAT-N
	.01
	.04
	-.06
	-.05

	PCAT-P
	.01
	.02
	-.03
	-.03

	TAS-20: Ident.
	-.02
	.00
	.10
	.03

	TAS-20: Describ.
	.02
	-.01
	.06
	.04

	TAS-20: Extern.
	.02
	.03
	.04
	.01

	BSI Depression
	.01
	.01
	.01
	.03

	BSI Anxiety
	.05
	.05
	.07
	.03

	Note. Questionnaire abbreviations: Interpersonal Reactivity Index (IRI, subscales: FS = Fantasy, PT = Perspective taking, PD = Personal distress, EC = Empathic concern), Parental Care and Tenderness (PCAT, subscales: N = Nurturance, P = Protection), Toronto Alexithymia Scale (TAS, subscales: Ident. = Difficulty identifying feelings,  Describ. = Difficulty describing feelings, Extern. = Externally oriented thinking), Brief Symptom Inventory (BSI).

	*padj < .05, **padj < .01, ***padj < .001. 
Family-wise error rate was controlled with the Holm-Bonferroni method.



	Table S2
Pearson correlation coefficients between questionnaire scores and task scores within groups.

	Questionnaire
	Group
	Task scores

	
	
	Compassion
	Positive affect
	RME-C-T-B
	RME-T-C-C

	IRI FS
	
	
	
	
	

	
	Childless
	.06
	.05
	.03
	.01

	
	Expecting
	.02
	.13
	.02
	.19

	
	Fathers
	-.04
	-.01
	.12
	.01

	IRI PT
	
	
	
	
	

	
	Childless
	-.08
	.02
	-.11
	.01

	
	Expecting
	.05
	.19
	-.07
	-.00

	
	Fathers
	-.04
	-.01
	.11
	.04

	IRI PD
	
	
	
	
	

	
	Childless
	.18
	-.07
	.14
	.06

	
	Expecting
	-.09
	-.08
	-.01
	.01

	
	Fathers
	-.05
	-.10
	.08
	-.14

	IRI EC
	
	
	
	
	

	
	Childless
	.03
	-.00
	-.00
	.04

	
	Expecting
	-.03
	.08
	.01
	.07

	
	Fathers
	-.10
	-.08
	.15
	.08

	PCAT-n
	
	
	
	
	

	
	Childless
	-.01
	.02
	-.05
	-.11

	
	Expecting
	.09
	-.04
	-.01
	-.11

	
	Fathers
	-.13
	-.11
	.07
	.04

	PCAT-p
	
	
	
	
	

	
	Childless
	-.10
	-.04
	-.01
	.00

	
	Expecting
	.08
	.06
	-.01
	-.04

	
	Fathers
	-.11
	-.08
	.03
	.06

	TAS20 : Ident.
	
	
	
	
	

	
	Childless
	.01
	.08
	.04
	.02

	
	Expecting
	-.03
	-.12
	-.02
	-.05

	
	Fathers
	-.03
	.05
	-.10
	-.14

	TAS20-Describ.
	
	
	
	
	

	
	Childless
	.10
	.09
	-.02
	-.04

	
	Expecting
	.07
	-.14
	.11
	-.00

	
	Fathers
	-.03
	.03
	-.07
	-.13

	TAS20-Extern.
	
	
	
	
	

	
	Childless
	.13
	.12
	.01
	-.05

	
	Expecting
	.03
	-.11
	.11
	.06

	
	Fathers
	-.01
	.04
	-.01
	.00

	BSI Anxiety
	
	
	
	
	

	
	Childless
	.02
	.07
	.06
	-.07

	
	Expecting
	.04
	.00
	-.02
	.01

	
	Fathers
	-.06
	-.01
	-.08
	-.18

	BSI Depression
	
	
	
	
	

	
	Childless
	.02
	.05
	.01
	-.07

	
	Expecting
	.11
	.03
	.01
	-.04

	
	Fathers
	-.04
	-.03
	-.10
	-.20

	Note. Questionnaire abbreviations: Interpersonal Reactivity Index (IRI, subscales: FS = Fantasy, PT = Perspective taking, PD = Personal distress, EC = Empathic concern), Parental Care and Tenderness (PCAT, subscales: N = Nurturance, P = Protection), Toronto Alexithymia Scale (TAS, subscales: Ident. = Difficulty identifying feelings, Describ. = Difficulty describing feelings, Extern. = Externally oriented thinking), Brief Symptom Inventory (BSI).
*padj < .05, **padj < .01, ***padj < .001. 
Family-wise error rate was controlled with the Holm-Bonferroni method.


Study 2
In Study 2, we explored how personality (empathy, alexithymia), depressive and anxiety symptoms, and child-related attitudes (parental care) and parent-related experiences (stress exposure, sleep quality, study distractions) impact empathy throughout fatherhood. Participants completed the same questionnaires (BSI-18, Derogatis & Spencer, 1993; IRI, Davis, 1983; TAS-20; Bagby, Parker, & Taylor, 1994; PCAT, Buckels et al., 2015) as in Study 1. In addition, participants filled out questionnaires on stress (PSS, Cohen, Kamarck, & Mermelstein, 1983), sleep quality (JSS, Jenkins, Stanton, Niemcryk, & Rose, 1988), and reported potential distractions during the study.
Questionnaires
Perceived Stress Scale (PSS, Cohen, Kamarck, & Mermelstein, 1983). The PSS measures stress exposure with the last month. All 10 items map onto one scale, the Stress scale (α = .89, e.g., “In the last month, how often have you found that you could not cope with all the things that you had to do?”). Participants answered on a 5-point scale ranging from “Never” to “Very often”.
Jenkins Sleep Scale (JSS, Jenkins, Stanton, Niemcryk, & Rose, 1988). The JSS measures frequency and intensity of sleep difficulties. Its 4 items map onto one scale, the Sleep Quality Scale (α = .84, e.g., “How often in the past month did you wake up several times per night?”). frequency with which you have experienced certain sleep difficulties over the past month. The answer scale had six options ranging from “Not at all” to “22–31 days”.
Distractions. In addition to the questionnaires, participants were asked about distractions during the study. Specifically, they were asked: “How distracted were you while doing this study?” with four answer options (“Not at all distracted”, “A little distracted”, “Quite distracted”, and “Very distracted”), “Were you alone while doing this study?” (“Yes”, or “No”), and “How many times were you disturbed while doing this study?” (“Not at all”, “Once or twice”, “Several times”, or “All the time”).
Correlations with Questionnaire Data
IRI. The subscales Fantasy, Personal Distress, and Empathic Concern correlated positively with Compassion scores. Fantasy also correlated positively with Positive affect and recognition of basic emotions in the RME-C-T-B. Further, Empathic Concern had a positive correlation with recognition of basic emotions.
PCAT. Both subscales demonstrated positive correlations with Affective empathy scores. However, no correlations were found with Cognitive empathy scores. 
TAS. The Externalizing subscale had a negative correlation with all task scores. Difficulty identifying emotions had a negative correlation with recognizing basic emotions, but interestingly no correlation with recognizing complex emotions.
BSI. The Depression subscale correlated negatively with recognition of basic emotions, but there were no correlations with other task scores.
JSS. The groups did not differ in sleep disturbances, X2(80) = 87.40, p = .268. There were no correlations between sleep disturbance and task scores.
PSS. The groups did not differ in perceived stress, X2(172) = 162.78, p = .681. Across groups, there was a small negative correlation with Compassion scores and perceived stress, r = -.09, t(516) = -2.05, p = .040. There were no other correlations between perceived stress and task scores.
Distractions during the tasks. Groups differed in how distracted they were, X2(8) = 16.57, p = .035. However, there was no relationship between distractions and task scores: compassion, H(2) = 1.93, p = .382, positive affect, H(2) = 2.96, p = .227, recognition of basic emotions, H(2) = 1.95, p = .377, or recognition of complex emotions, H(2) = 1.91, p = .384. Groups did not differ in whether they were alone while doing the task, X2(4) = 7.19, p = .126, nor in how many times they were disturbed during the study, X2(8) = 13.63, p = .092.
	Table S3
	
	
	
	

	Pearson correlation coefficients between questionnaire scores and task scores across groups.

	
	Compassion
	Positive affect
	RME-C-T-B
	RME-C-T-C

	IRI FS
	.19**
	.13*
	.10
	.05

	IRI PT
	.17**
	.07
	.06
	.01

	IRI PD
	.02
	-.03
	-.08
	-.06

	IRI EC
	.39***
	.25***
	.12
	.01

	PCAT-n
	.37***
	.40***
	.02
	.08

	PCAT-p
	.28***
	.36***
	-.06
	-.07

	TAS-20: Ident.
	-.04
	.00
	-.12*
	.01

	TAS-20: Describ.
	-.03
	-.01
	-.02
	.03

	TAS-20: Extern.
	-.20***
	-.20***
	-.21***
	-.13*

	BSI Depression
	-.04
	.02
	-.10*
	-.01

	BSI Anxiety
	-.03
	.02
	-.02
	-.00

	JSS
	.03
	.03
	-.01
	.06

	PSS
	-.09
	-.06
	-.04
	-.01

	Note. Questionnaire abbreviations: Interpersonal Reactivity Index (IRI, subscales: FS = Fantasy, PT = Perspective taking, PD = Personal Distress, EC = Empathic concern), Parental Care and Tenderness (PCAT, subscales: N = Nurturance, P = Protection), Toronto Alexithymia Scale (TAS, subscales: Ident. = Difficulty identifying emotions, Describ. = Difficulty describing emotions, Extern. = Externally oriented thinking), Brief Symptom Inventory (BSI), Jenkins Sleep Scale (JSS), Perceived Stress Scale (PSS).
*padj < .05, **padj < .01, ***padj < .001. 
Family-wise error rate was controlled with the Holm-Bonferroni method.



	Table S4
Pearson correlation coefficients between questionnaire scores and task scores within groups.

	Questionnaire
	aGroup
	Task scores

	
	
	Compassion
	Positive affect
	RME-C-T-B
	RME-T-C-C

	IRI FS
	
	
	
	
	

	
	Childless
	.30
	.10
	.19
	-.00

	
	First-time
	.17
	.08
	.15
	.23

	
	FwSOC
	.19
	.21
	.02
	.05

	
	FwMOCaI
	.02
	.02
	.03
	-.09

	
	FwMOC
	.24
	.17
	.15
	.10

	IRI PT
	
	
	
	
	

	
	Childless
	.12
	.10
	.15
	-.04

	
	First-time
	.12
	-.10
	-.05
	-.06

	
	FwSOC
	.28
	.13
	.14
	.09

	
	FwMOCaI
	.22
	.09
	.01
	.03

	
	FwMOC
	.07
	.03
	.02
	.02

	IRI PD
	
	
	
	
	

	
	Childless
	.06
	.08
	-.15
	-.01

	
	First-time
	.06
	.04
	-.02
	.09

	
	FwSOC
	.03
	-.03
	-.06
	-.08

	
	FwMOCaI
	.01
	-.04
	-.20
	-.20

	
	FwMOC
	.02
	-.08
	-.03
	-.11

	IRI EC
	
	
	
	
	

	
	Childless
	.40**
	.26
	.15
	.02

	
	First-time
	.26
	.04
	.08
	-.04

	
	FwSOC
	.34**
	.30*
	.19
	.16

	
	FwMOCaI
	.47***
	.16
	.19
	.03

	
	FwMOC
	.47***
	.36**
	.05
	-.08

	PCAT-n
	
	
	
	
	

	
	Childless
	.14
	.28
	.00
	-.03

	
	First-time
	.28
	.38*
	-.06
	.16

	
	FwSOC
	.54***
	.42***
	-.00
	.09

	
	FwMOCaI
	.34*
	.30
	.07
	-.01

	
	FwMOC
	.45***
	.46***
	.20
	-.06

	PCAT-p
	
	
	
	
	

	
	Childless
	.17
	.45***
	-.05
	.03

	
	First-time
	.41**
	.35
	-.07
	-.12

	
	FwSOC
	.29*
	.24
	-.09
	-.16

	
	FwMOCaI
	.26
	.19
	.02
	-.08

	
	FwMOC
	.45
	.40***
	-.01
	.19

	TAS20-Ident.
	
	
	
	
	

	
	Childless
	.18
	.19
	-.15
	.03

	
	First-time
	-.10
	.05
	-.18
	.02

	
	FwSOC
	-.07
	-.08
	-.12
	.03

	
	FwMOCaI
	-.11
	.02
	-.13
	.01

	
	FwMOC
	-.08
	-.02
	-.11
	-.07

	TAS20-Describ.
	
	
	
	
	

	
	Childless
	.10
	.10
	-.04
	-.11

	
	First-time
	-.07
	-.03
	.02
	.17

	
	FwSOC
	.02
	-.12
	.05
	.10

	
	FwMOCaI
	-.07
	.07
	-.14
	.01

	
	FwMOC
	-.12
	-.01
	-.03
	-.03

	TAS20-Extern.
	
	
	
	
	

	
	Childless
	-.18
	-.26
	-.20
	-.06

	
	First-time
	-.11
	-.11
	-.27
	-.20

	
	FwSOC
	-.23
	-.34**
	-.07
	-.08

	
	FwMOCaI
	-.24
	.05
	-.38**
	-.15

	
	FwMOC
	-.22
	-.26
	-.22
	-.20

	BSI Anxiety
	
	
	
	
	

	
	Childless
	.09
	.09
	-.15
	.04

	
	First-time
	-.09
	.21
	-.08
	-.09

	
	FwSOC
	-.09
	-.03
	-.04
	.02

	
	FwMOCaI
	.00
	-.09
	-.18
	.04

	
	FwMOC
	-.04
	.02
	-.10
	-.05

	BSI Depression
	
	
	
	
	

	
	Childless
	.15
	.10
	.00
	.06

	
	First-time
	-.15
	.09
	-.07
	-.02

	
	FwSOC
	-.08
	.03
	.03
	-.03

	
	FwMOCaI
	-.03
	-.05
	-.04
	.09

	
	FwMOC
	-.07
	.00
	-.11
	-.09

	JSS
	
	
	
	
	

	
	Childless
	.14
	.14
	-.00
	-.02

	
	First-time
	.03
	.12
	.09
	.13

	
	FwSOC
	-.13
	-.06
	-.09
	.11

	
	FwMOCaI
	.01
	-.18
	-.06
	.09

	
	FwMOC
	.09
	.15
	-.14
	.03

	PSS
	
	
	
	
	

	
	Childless
	.05
	-.03
	-.11
	-.03

	
	First-time
	-.23
	-.02
	.12
	.06

	
	FwSOC
	-.09
	.02
	.01
	.05

	
	FwMOCaI
	-.14
	-.19
	-.12
	-.02

	
	FwMOC
	-.10
	-.09
	-07
	-.10

	Note. Questionnaire abbreviations: Interpersonal Reactivity Index (IRI, subscales: FS = Fantasy, PT = Perspective taking, PD = Personal Distress, EC = Empathic concern), Parental Care and Tenderness (PCAT, subscales: N = Nurturance, P = Protection), Toronto Alexithymia Scale (TAS, subscales: Ident. = Difficulty identifying emotions, Describ. = Difficulty describing emotions, Extern. = Externally oriented thinking), Brief Symptom Inventory (BSI), Jenkins Sleep Scale (JSS), Perceived Stress Scale (PSS).
aGroup abbreviations: Childless = Childless men, First-Time = First-time fathers, FwSOC = Fathers with single older child, FwMOCaI = Fathers with multiple older children and an infant, FwMOC = Fathers with multiple older children.
*padj < .05, **padj < .01, ***padj < .001. 
Family-wise error rate was controlled with the Holm-Bonferroni method.



