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Abstract

Over the past several decades, there has been considerable interest in the theoretical causes of 

work–family conflict. Most studies have focused on situational determinants, often ignoring the 

role of personal factors such as disposition and heritable elements. We increase understanding 

of person versus situation influences on WFC through estimation of the relationship between 

role demands and WFC after controlling for genetic confounding, measured personality traits, 

family confounds, and other stable dispositions. Based on twin data from the National Survey of 
Midlife Development in the United States (MIDUS), we examine the role of genetic factors in 

explaining variation in WFC (both work interference with family [WIF] and family interference 

with work [FIW]). Results support WFC has an additive genetic component, accounting for 31% 

[95% CI 18%, 45%] and 16% [95% CI 2%, 30%] of the variance in WIF and FIW, respectively. In 

addition, we test two competing hypotheses with regard to the relationship between role demands 

and WFC. Results support the phenotypic causal relationship for WIF, consistent with the notion 

the relationship between work demands and WIF reflect situational processes. However, results 

support the genetic confounding hypothesis for FIW, indicating observed relationships between 

family demands and FIW are primarily due to genetic factors. Our results provide new insights 

into the nature of WFC relationships and underscore that ignoring the influence of heritability can 

bias estimates of role demand effects in WFC research.
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The topic of work and family has fueled a large body of scholarship in recent decades. 

Historically, much of this literature has focused on situational factors such as role demands 

that help or hinder one’s ability to manage multiple role responsibilities, leading to 

considerable knowledge regarding associations of work/family demands with outcomes 
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such as work–family conflict (WFC; Allen et al., 2020; Michel, Kotrba, et al., 2011). 

Because role demands are robust predictors of WFC, attention aimed at identifying ways 

to reduce WFC has largely centered on organizational practices thought to facilitate 

role demand management, such as flexible work, dependent care support, and supportive 

supervision training. However, relationships between such practices and WFC are small 

and/or inconsistent (Allen et al., 2013; Butts et al., 2013; Hammer et al., 2011). For 

example, Allen et al. (2013) found mean meta-analytic correlations of r = − .05 and r = .01
between flextime use and WIF, FIW, respectively and r = .08 and r = − .01 between flexible 

location use and WIF, FIW, respectively.

A largely independent line of research has identified dispositional correlates of WFC (e.g., 

Allen et al., 2012; Cho et al., 2013; Michel, Clark, et al., 2011; Wayne et al., 2004), 

providing evidence individuals may be predisposed to WFC. For example, Allen et al. 

(2012) reported meta-analytic mean correlations of r = .31 between neuroticism and WIF 

and r = .27 between neuroticism and FIW. These effect sizes are comparable to those of role 

demands and WFC. Specifically, recent mean correlations of r = .36 between work demands 

and WIF and r = .24 between family demands and FIW have been reported (Allen et al., 

2020). In addition, studies suggest substantial within-person stability of WFC across time 

(e.g., Matthews et al., 2014; Rantanen et al., 2012; Smith et al., 2022).

Thus, dispositional influences on WFC may be a potent confound for situational drivers such 

as role demands (Harden & Koellinger, 2020). Role demands are aspects of the work/family 

role that require sustained physical, emotional, and/or cognitive effort (e.g., Demerouti et al., 

2001). Although role demands are considered a product of the environment, it is commonly 

accepted that individuals play an active role in selecting, modifying, constructing, and 

perceiving their environment (Kendler & Baker, 2007). Thus, dispositional factors may 

influence a person’s perception of role demands as well as their perception of WFC 

experiences. If that were the case, then organizational interventions aimed at managing 

situational factors such as role demands have less potential for impact. Thus, drawing 

accurate conclusions about the relationship between role demands and WFC requires 

accounting for dispositional confounding.

Heretofore, research on dispositional factors in WFC has relied on explicit measurement 

of specific individual differences traits (e.g., neuroticism). This approach draws on well-

developed theoretical models of personality characteristics and their impacts on work 

behavior (Connelly et al., 2018). However, it is limited in that researchers must identify 

specific relevant constructs to measure. Other research has used longitudinal designs to 

model and control for dispositional factors in WFC (Cho et al., 2013; Hecht & McCarthy, 

2010). By fitting fixed-effects or random-effects panel models, researchers can use each 

person as their own control to account for both measured and unmeasured stable factors, 

allowing them to better estimate if situational variables produce changes in role conflict 

experiences (Zyphur et al., 2020). Although longitudinal models are powerful, conducting 

longitudinal research is expensive, time consuming, and logistically challenging. More 

importantly, research typically includes employees who are already established in their work 

and family roles—many of the processes linking factors such as role demands with conflict 

experiences are likely to have reached a level of equilibrium (Smith et al., 2022). Unless 
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there are major shocks that occur during the course of the longitudinal study (e.g., change 

in employment; birth of a child), there may be little change in relevant constructs for panel 

models to detect (McArdle, 2009).

A less-used approach to assess presumed causal effects in WFC is genetically-informative 

family (GIF) designs (McGue et al., 2010). GIF designs are similar to longitudinal 

designs in that they can account for measured and unmeasured dispositions in estimating 

theoretical causal relationships. Whereas longitudinal designs use each person as their own 

control, GIF designs use shared genetic information and developmental experiences across 

people to isolate unique environmental relationships. GIF designs are increasingly used 

in organizational psychology (e.g., Arvey et al., 2016; Shane, 2009) and social sciences 

broadly (Harden & Koellinger, 2020; McGue et al., 2010) to account for dispositional 

confounding, improving our understanding of the role of situational variables such as role 

demands.

Given the benefits of genetic modeling, our objective is to contribute new information as 

to person versus situation influences on WFC through estimation of the unique relationship 

between role demands and WFC after controlling for genetic confounding that is unique to 

and shared by both constructs, as well as measured personality traits, family confounds, and 

other stable dispositions. Notably, we build upon the work of Horwitz et al. (2008), who 

also used behavioral genetic analyses based on data from Time 1 of the National Survey 
of Midlife Development in the United States (MIDUS) to test relationships of neuroticism 

and extraversion with what they termed negative work–family spillover, which we refer to 

as WFC.1 Horwitz et al. reported WFC had genetic variance independent of personality. 2 

We build upon their work with the MIDUS dataset by using more traditional WFC inclusion 

criteria and additional personality variables, therefore providing a robustness check of their 

estimates. 3 Most importantly, we test unique hypotheses that focus on the relationship 

between role demands and WFC.

1Horwitz et al. (2008) used the label negative work-to-family spillover while we use the label work-family conflict based on the same 
set of items. Historically, these terms have been used interchangeably to reflect interrole conflict as conceptualized by Greenhaus and 
Beutell (1985). As the work-family literature has evolved, spillover is now more commonly used to represent a relationship between a 
variable in one role (work/family) and a second variable in another role (family/work) while work-family conflict is used in reference 
to a single interdependent construct such as that which is included in the MIDUS dataset.
2Horwitz et al. (2008) reported the MZ correlation between neuroticism and WIF (negative work-to-family spillover) as .20 and the 
DZ correlation as .09 using a cross-twin, cross-trait methodology. Using this methodology, the scores of Twin 1 on a given trait are 
correlated with the scores of Twin 2 on another trait, but this approach ignores that the Twin 1, Twin 2 designations are arbitrary 
and that results can vary based on whether, for example, Twin 1’s score of conscientiousness is correlated with Twin 2’s score of 
extraversion, or vice versa. We opt to instead use a cross-twin intraclass correlation. This approach respects the exchangeability 
of the two twins in the analysis, does not depend on arbitrary label assignment, and uses both scores from both twins (Griffin & 
Gonzalez, 1995), improving estimates of the ‘cross’ twin and ‘cross’ trait correlations. Based on this approach, we estimated these 
relationships to be .19 and .07, respectively, finding similar support that relationships were stronger among MZ than DZ twins. We 
note how our sample’s calculated correlations compare with those of Horwitz et al., with Horwitz values in brackets. Specifically, the 
MZ correlation between neuroticism and FIW was 0.10 [0.22] and the DZ correlation was 0.08 [0.12]. The MZ correlation between 
extraversion and WIF was −0.20 [−0.19] and the DZ correlation was 0.02 [0.00]. The MZ correlation between extraversion and FIW 
was −0.15 [−0.19] and the DZ correlation was −0.03 [−0.14].
3Our study used different work and family inclusion criteria from that of Horwitz et al. (2008). Notably, our criteria are more 
consistent with inclusion criteria typically used for work-family research. On the work side, to be included in our study, participants 
were required to work 20 or more hours a week for pay. The Horwitz et al. criteria were more lenient. Their criteria included 
full/part-time work, volunteer-time (15+ hours-a-week), and full/part-time students. On the family side, our participants had to be 
married/partnered and/or have a child under 18 in the household. Horwitz et al. did not have inclusion criteria associated with the 
family/nonwork role. Thus, our findings associated with the Time 1 data that concern additive genetic components of WIF and FIW 
can be considered a robustness check to that of Horwitz. Horwitz reported 26% for WIF (negative work-to-family spillover) and 18% 
for FIW (negative family-to-work spillover).
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In doing so, we first use the behavioral genetics method of twin studies to estimate 

the overall degree of genetic influence on propensity to report WFC, a necessary initial 

step.4 Next, we explore the degree WFC and purported antecedents, measured personality 

traits and role demands, overlap in their genetic correlations. These correlations shed 

light on potential shared developmental antecedents across variables (J. Belsky & Pluess, 

2009; Turkheimer, 2000), as well as the degree observed phenotypic relationships may be 

biased by genetic confounding. In addition, we estimate unique environmental correlations 

between WFC and role demands after controlling for genetic confounding and measured 

personality traits, testing two competing hypotheses with regard to observed demands–WFC 

relationships. Finally, we incorporate multiple waves of data to examine robustness after 

taking time-invariant confounding factors into account.

Our research makes several key contributions to the work–family literature. First, we 

examine the robustness of and extend the initial behavioral genetics investigation of WFC 

conducted by Horwitz et al. (2008). While Horwitz et al. provided an initial cross-sectional 

examination of the role of genetic factors in WFC that included personality, our genetic 

investigation centers on an entirely different question. More specifically, we provide a 

precise estimate of the effects of role demands on WFC after accounting for heritability, 

moving the work-family literature closer to causal conclusions about this relationship. This 

is important in that research and theory to date has assumed WFC is primarily induced by 

situational factors such as role demands and thus can be mitigated through alteration of 

the environment. However, perceptions of role demands can be influenced by dispositions, 

as can reports of WFC (Stoeva et al., 2002). Moreover, individuals play an active role in 

shaping their work and their family situations through the decisions and strategies they 

deploy throughout the life course (Greenhaus & Powell, 2016). Incorporation of genetics 

can help to capture the “whole” influence of the person (Li, Zhang, et al., 2016), thereby 

providing a more integrative and nuanced understanding of the etiological basis of WFC to 

guide future theory development, research, and practice.

More precisely distinguishing person and situation determinants of WFC is not a trivial 

exercise in that our results have key implications for work–family research and practice. For 

example, if the relationship between situational role demands and WFC is greatly reduced 

after accounting for genetic confounding, this suggests interventions intended to directly 

impact the management of role demands (e.g., flexible work arrangements; job control) 

may not be broadly effective. Instead, organizations might focus more on individualized 

approaches to helping people manage their specific dispositions toward adverse work–family 

outcomes. Conversely, if the relationship between role demands and WFC largely remains 

intact, this speaks to the likely efficacy of demands-focused interventions for fostering a 

healthy work–family interface.

4Twin pairs can be categorized as monozygotic (MZ, twins share nearly 100% of their genes) or dizygotic (DZ, twins share about 50% 
of their genes). This difference tends to make MZ twins more alike than DZ twins. By comparing twin pair similarity, researchers can 
estimate the relative magnitude of genetic versus environmental contributions to variance and, more importantly, covariance among 
psychological constructs (Arvey et al., 2016; Kohler et al., 2011). Because MZ twins share both their full complement of genes and 
their family-level developmental environment (e.g., attending the same schools), differences between MZ twins are generally thought 
to reflect their unique environment (e.g., differences in work history and experiences).
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Theoretical Background and Hypotheses

WFC occurs when demands from work and family roles are mutually incompatible in 

some respect (Greenhaus & Beutell, 1985). Generally, the direction of the conflict is 

distinguished—work can interfere with family (WIF) and family can interfere with work 

(FIW). We use work–family conflict (WFC) as an umbrella term that reflects either direction 

and WIF/FIW to reflect a specific direction. Examining the role of genetic factors and 

WFC is a worthwhile endeavor. Genetic factors have been implicated in a wide variety of 

organizational phenomena such as leadership, entrepreneurship, job satisfaction, well-being, 

and occupational choices (e.g., Arvey et al., 2006, 2007; Li, Stanek, et al., 2016; Li, Zhang, 

et al., 2016; Nicolaou & Shane, 2010; Zhang et al., 2009), with estimated heritability 

coefficients around h2 ≈ .28−.48.5 Moreover, genetic influences are also implicated in an 

array of family-related events and variables, such as parenting behavior and family conflict 

(h2 ≈ .07–.39; Kendler & Baker, 2007). Characteristics ranging from personality (Amin et 

al., 2013; Nagel et al., 2018; Vukasović & Bratko, 2015), to mental health (Akingbuwa et 

al., 2020), and even to social outcomes such as educational attainment (de las Fuentes et 

al., 2020) are substantially heritable. This does not mean these characteristics or outcomes 

are predestined, but rather indicates genes have pervasive influences on human behavior 

(Harden & Koellinger, 2020).

Thus, it is reasonable to expect differences in genes will also impact people’s propensity 

to perceive WFC. Importantly, we are not suggesting genes independently determine levels 
of WFC, but rather that genetics can increase the likelihood of perceiving WFC. Genetic 

influence does not mean WFC or any other characteristic is immutable; it merely indicates 

apparent variable correlations might reflect both dispositional and situational factors, 

potentially overestimating the impact of interventions or other situational factors. That is, 

genetics set the stage for individual tendencies or predispositions that can, in turn, structure 

environmental experiences in a way that intensifies the likelihood that an individual will 

think, feel, or act in a certain way (Judge et al., 2012). For example, genes may impact a 

person’s tendency to select into work and family situations that are more or less conducive 

to WFC. On the work side, this speculation is supported by findings that indicate genetics 

help explain job choice, occupational preferences, and social status attainment (Ellis & 

Bonin, 2003; Shane et al., 2010). On the family side, genetics help explain age at first birth 

of child and number of children over the course of life (Barban et al., 2016).

Hypothesis 1. Genetic factors account for a significant portion of variance in WFC.

Personality Traits

With the dominant focus on work/family role demands, early work–family models (e.g., 

Frone et al., 1992), for the most part, did not consider dispositional factors. However, 

individuals can play an active role in shaping their work and family situations (Greenhaus & 

Powell, 2016). Personality traits influence how people adapt to and shape their environments 

(DeYoung, 2015; Wiernik & Kostal, 2019). For example, traits such as agreeableness may 

5Heritability refers to the proportion of the variance (i.e., differences across people) in a measured characteristic that is estimated to be 
associated with or attributable to differences in genes across people.
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predispose people to develop support networks that facilitate multiple role engagement 

(Allen et al., 2012). Indeed, research has shown personality traits, particularly neuroticism, 

are robust correlates of WFC (e.g., Allen et al., 2012; Bruck & Allen, 2003; Stoeva 

et al., 2002; Wayne et al., 2004). As noted above, personality traits are substantially 

heritable (Vukasović & Bratko, 2015). Genetic influences on work-related variables are 

often hypothesized to be partially explained by shared genetic variance with personality 

traits (e.g., Ilies & Judge, 2003; Judge et al., 2012; Shane et al., 2010). Accordingly, we also 

expect personality traits and WFC share some of their genetic etiologies.

Hypothesis 2. Personality shares genetic correlates with WIF/FIW.

Role Demands

Research consistently shows work role demands are robust predictors of WIF and family 

role demands are robust predictors of FIW (e.g., Allen et al., 2020; Amstad et al., 2011; 

Ford et al., 2007; Michel et al., 2010). Explanation of the relationship between role demands 

and WFC is based on scarcity theory (Goode, 1960), which notes individuals have limited 

time, attention, and energy resources. Employees experience WFC when they lack sufficient 

resources to meet competing work and family role demands (Edwards & Rothbard, 2000; 

Goode, 1960). Although not without controversy, there is a longstanding tradition of 

studying stressors such as job demands based on subjective self-reports (Demerouti et 

al., 2001; Perrewé & Zellars, 1999). This approach centers the focus on the individual’s 

interpretation of the environment rather than on objective features of the job. Importantly, 

studies that include both objective (observer ratings) and subjective (self-report) ratings 

of job demands in relation to strain find similar results, lending credence to the notion 

self-reports of demands reflect the situational context (Demerouti et al., 2001; Spector & 

Jex, 1998).

As noted previously, it is commonly accepted that individuals actively select, modify, 

construct, and perceive their environment (Kendler & Baker, 2007). To that end, job 

demands correlate with genetic factors (Li, Zhang, et al., 2016; Theorell et al., 2016). 

Moreover, Li et al. estimated heritability of h2 = 25.6% for general job demands, and 

Theorell et al. reported a heritability estimate of h2 = 29% for psychological work demands. 

Given genetic factors are likely to affect both role demands and WFC, as well as these 

variables’ observed (phenotypic) relationships, it is likely they also share some common 

genetic etiologies (i.e., the same genetic factors influence both characteristics). Accordingly, 

we expect role demands and WFC to be genetically correlated.

Hypothesis 3. Work demands shares genetic correlates with WIF.

Hypothesis 4. Family demands shares genetic correlates with FIW.

Competing Perspectives: Role Demands Effects Controlling for Genetic Confounding

If role demands and WFC share genetic correlates, then it is possible that observed 

phenotypic relationships between these variables primarily result from genetic confounding. 

For example, genetic factors may predispose a person to make more negative evaluations of 

both role demands and conflict, or they may predispose a person to have more elevated 
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stress responses to both demands and potential conflict situations (e.g., Kohler et al., 

2011). If the observed relationship between demands and conflict primarily reflects such 

shared genetic or otherwise dispositional antecedents, then controlling for these factors 

would substantially reduce observed demands–conflict relationships. This reduction may 

be especially apparent if measured dispositional variables (e.g., personality traits) are also 

controlled. We refer to this as the Genetic Confounding hypothesis.

Hypothesis 5a. Genetic Confounding: The estimated relationship between role demands and 

WFC will be largely reduced once genetic factors and personality traits are controlled.

On the other hand, the observed relationship between role demands and conflict may truly 

reflect the primarily situational processes that dominate the work–family literature (Allen et 

al., 2020). If this is the case, then substantial role demands → WFC relationships may persist 

even after controlling for genetic confounding or measured dispositional characteristics. This 

pattern would be aligned with existing work–family theory, which posits that exposure to 

situational role stressors in one role (e.g., work) limits peoples’ abilities to meet the demands 

associated with other roles (e.g., family), resulting in WFC (Frone et al., 1992; Greenhaus 

& Beutell, 1985). If this pattern is observed, causal interpretations of demands–conflict 

relationships are more warranted (though we note relationships may also reflect other shared 

environmental shocks distinct from dispositional factors). We refer to this possibility as the 

Phenotypic Causal hypothesis.

Hypothesis 5b. Phenotypic Causal: The estimated relationship between role demands and 

WFC will remain largely intact once genetic factors and personality traits are controlled.

Stability of Effects

Although genetically informative models can control for a potentially major source of 

confounding in variable relationships, residual dispositional confounding can still remain 

due to each person’s unique developmental experiences (e.g., unique work histories 

impacting role demands and conflict perceptions). Thus, stronger causal tests can be made 

by combining genetically-informative and panel designs. To this end, we used three waves 

of data to account for all possible time-invariant confounding factors (i.e., all persistent 

dispositions) associated with role demands and WFC relationships. These estimates provide 

increased clarity as to the impact of role demands on conflict absent dispositional factors. 

Specifically, if the estimated relationship between role demands and WFC persists after 

further accounting for time-invariant factors, this would strengthen conclusions about the 

effects of job and family role demands on WFC.

Research Question 1. Does the relationship between role demands and WFC persist after 

accounting for all possible time-invariant confounding factors?

Method

Participants and Procedures

Data came from the National Survey of Midlife Development in the United States (MIDUS). 

MIDUS 1, conducted 1995–1996, and consisted of 7108 randomly-sampled Americans aged 
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25 to 74 (Brim et al., 2004). Follow up studies with the same participants were conducted 

in 2004–2006 and in 2013–2014. Data from MIDUS has been used in publications on 

different topics by the first author (Allen et al., 2017; Cho et al., 2013; French et al., 

2019; French et al., 2019). For the current study, participants were non-institutionalized, 

English-speaking adults who resided in the contiguous United States. Our study was limited 

to the 998 screened pairs of monozygotic (MZ) or dizygotic (DZ) twins. Researchers 

called households and asked about the presence and contact information for twins in the 

respondent’s or spouse’s immediate family. Participants who indicated the presence of twins 

in the household or who were part of a twin pair themselves were invited to participate in a 

twin study and to provide contact information for the co-twin. Given our focus on WFC, we 

applied standard inclusion criteria used in such studies. Participants were required to work 

20 or more hours a week in paid employment. In addition, they had to be married/partnered 

and/or have a child under 18 in the household. This resulted in a final sample at Time 

1 of 140 MZ and 185 DZ twin pairs (325 total pairs, 650 total individuals). Zygosity in 

MIDUS is based on questions about physical similarity and how often people confused the 

twins when they were growing up (Felson, 2014). Among the DZ twins, 77 dyads were 

gender-discordant, 64 were both male, and 44 were both female; among the MZ twins, 85 

dyads were male and 55 dyads were female. At Time 1, participants ranged in age from 25 

to 65 (mean = 42.53, SD = 9.28). The majority (95.7%) were white. At Time 2 there were 

113 total dyads (226 total people, 51 MZ dyads, 62 DZ dyads) who met inclusion criteria 

and at Time 3 the sample consisted of 19 total dyads (38 total people, 14 MZ, 5 DZ).

Measures

Table 1 provides details about each measure used, including five items on work demands, 

five items on family demands, four items for WIF and FIW, respectively, and the items 

for each of the Big 5 personality traits. Each personality adjective was rated as resembling 

the respondent from “A lot” (1) to “Not at all” (4), and subsequently reverse-scored where 

appropriate, so higher scores indicated greater perceptions of that adjective as representative 

of the self. See Table 1 for scaling of other measures. We conducted an independent study 

to assess the validity of the WFC, work demands, and family demands measures, which is 

detailed in Appendix A.

Analyses

We estimated overall correlations and intraclass correlation coefficients (ICCs) for each 

variable, as well as confidence intervals, using the methods described by Griffin and 

Gonzalez (1995) to account for dependency of the data within twin pairs. We compared 

intraclass correlations between MZ and DZ groups using the methods described by Zou 

(2007).

Biometric Variance Component Analyses—Like previous research (Archontaki et al., 

2013; Li, Stanek, et al., 2016), we estimated the relative effects of genetic and environmental 

factors using ADCE models (Neale & Cardon, 1992). ADCE models aim to decompose 

observed, or phenotypic, variance into 4 components: additive and non-additive genetic 

(A and D; reflects effects of shared genetic material), shared environmental (C; reflects 

environmental factors that cause members of the same household to be more similar), and 
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unique environmental (E; reflects environmental factors that cause members of the same 

household to be less similar). A bivariate ADCE model for role demands and role conflict is 

shown in Figure 1.

We used the variance components parameterization of the ADCE model (Neale & Cardon, 

1992). In this parameterization, the variances of and covariances among the A, D, C, 

and E latent variables for each observed scale are estimated directly, similar to how 

latent variable variances and covariances are estimated in other structural equation models. 

Variance component parameterization has two advantages over the more common Cholesky 

parameterization (Neale & Cardon, 1992). First, it has more accurate Type I error rates. 

Second, it allows variance component estimates to be negative, which can indicate model 

misspecification. We compared submodels that could be estimated with the MIDUS data 

(ACE, ADE, AE). For all variables, the AE model containing only additive genetic and 

unique environmental components fit best and was retained (see Appendix B). This indicates 

variance is best represented as a combination of (1) additive genetic factors that make family 

members more similar and (2) environmental experiences that make them more distinct.

After estimating final biometric variance component models for each construct (WIF, 

FIW, role demands, personality traits), we fit a multivariate biometric variance component 

model, allowing the variance components of each type to covary across constructs (e.g., A 

components for WFC, role demands, and personality traits were allowed to intercorrelate). 

We used this model to estimate the size of variance components (e.g., heritability, unique 

environmental variance) for each construct, as well as genetic [A] and unique environmental 

[E] correlations between WIF/FIW and role demands and personality traits. These 

correlations estimate the degree these phenotypic characteristics share common genetic 

etiologies or respond to similar environmental shocks. Gender and age can potentially 

bias estimates of heritability (e.g., because all monozygotic twins are sex-concordant but 

some dizygotic twins are sex-discordant, failing to control for gender may overestimate 

heritability), so we controlled for gender, age, and age-squared in all models.

Genetically-Informed Causal Modeling—To estimate the theoretical causal effects of 

role demands on WIF/FIW, we fit a series of regression models with increasing levels of 

control for potential confounding factors. First, as a baseline estimate with no controls, 

we fit a bivariate phenotypic regression model with only role demands as a predictor 

of role conflict. Second, we added personality traits and cross-domain role demands as 

controls. Third, we estimated three models that control for genetic confounding: (1) an 

AE regression model using the AE model unique environment [E] correlations; (2) an 

AE–β model; and (3) a within-between fixed-effects MZ co-twin control model (Kohler et 

al., 2011). See Appendix C for greater detail on these models. These models each make 

different assumptions, so they can be regarded as complementary estimators to examine 

robustness. Finally, to further control for other stable person-specific unique environmental 

confounding, we fit a model based on all three waves of MIDUS data. This model included 

MZ co-twin controls as above, as well person-specific fixed effects using the first-difference 

estimator (Wooldridge, 2002).
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In evaluating whether estimated effects of role demands are biased due to confounding 

variables, it is critical to focus on effect size magnitude and uncertainty, rather than merely 

statistical significance (Amrhein et al., 2019; Cumming, 2014). Estimated effects of role 

demands may be statistically significant even after controlling for confounders, but the size 

of the effects substantially reduced. To guide our interpretation of effect sizes, we used 

empirical benchmarks identified by Paterson et al. (2016) who integrated 30 years of meta-

analyses and identified values of r = .10, .20, and .30 as the quartiles for the distribution 

of correlation effect sizes observed in organizational research. We use these values as 

thresholds for “small”, “medium”, and “large” effects, respectively. If the estimated effects 

of role demands on WFC are reduced after controlling for confounders such that the 

estimate falls into a qualitatively different quarter of the effect size distribution, we take 

this as evidence in favor of the genetic confounding hypothesis—that naïve phenotypic 

correlations overestimate the causal effect of role demands on WFC.

Transparency and Openness

We described our sampling plan, inclusion criteria, and measures, and we adhered 

to the methodological checklist. We conducted biometric variance component analyses 

using the OpenMx (v. 2.19.5; Neale et al., 2016) and umx packages (v. 4.8.0; Bates 

et al., 2019) in R (v. 4.1.0; R Core Team, 2021). We estimated multilevel models 

using the glmmTMB package (v. 1.1.1; Magnusson et al., 2021) in R. We did not 

pre-register. Data, syntax, and annotated output can be found at https://osf.io/dy7m4/?

view_only=6ac294b15a0f4fe49e895e4220e21ef9.

Results

Table 2 shows means, standard deviations, intraclass correlations (ICC), and individual-level 

variable intercorrelations for the full sample. ICCs ranged from .10 (Agreeableness) to .30 

(Neuroticism). ICCs were substantially higher among MZ twins (ICCs ranged .29 to .40, 

mean = .33) than DZ twins (ICCs ranged −.03 to +.21, mean = .11). WFC was more highly 

correlated within MZ versus DZ twins for both WIF (ICCMZ = .36, ICCDZ = .15, diff = .21 

[95% CI .001, .40]) and FIW (ICCMZ = .27, ICCDZ = .07, diff = .20 [95% CI −.01, +.41]). 

This pattern of results supports a substantial genetic component underlying WFC.

Genetic and Environmental Variance Components for Role Conflict

Hypothesis 1 predicted genetic factors would account for a substantial portion of variance in 

WFC. Variance component estimates for each characteristic are shown in Table 3 and Figure 

1. The additive genetic component accounted for 31% [95% CI 18%, 45%] of WIF variance 

and 16% [95% CI 2%, 30%] of FIW variance. Accordingly, Hypothesis 1 was supported.

Genetic and Environmental Correlations with Role Demands and Personality Traits

Hypothesis 2, which predicted personality traits have genetic overlap with WIF/FIW, was 

supported. Genetic correlations (Table 4) were as follows: extraversion (rWIF = −.29, 

rFIW = −.38), openness (rWIF = .05, rFIW = −.43), neuroticism (rWIF = .36, rFIW = .20), 

agreeableness (rWIF = .19, rFIW = −.12). Additionally, the four personality traits multiple 

genetic correlations exceeded that of each variable by itself (RWIF = .61, RFIW = .49).
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Hypothesis 3 predicted work demands share genetic correlates with WIF, and Hypothesis 4 
predicted family demands share genetic correlates with FIW. If the confidence interval for 

the genetic correlation includes 100%, the data are compatible with genetic etiologies of 

WIF/FIW being entirely shared with role demands. Hypotheses are supported if the genetic 

correlation is large (e.g., r > .50). Conversely, if the genetic correlation is small (e.g., r < 

.20), that suggests genetic factors contributing to WIF/FIW are largely distinct from role 

demands.

WIF and FIW were strongly genetically correlated (r = .68), indicating these two forms of 

WFC largely share genetic etiologies. FIW also showed a strong genetic correlation with 

family role demands (r = .94), again indicating the genetic factors predisposing FIW are 

large and essentially completely overlap with those predisposed to perceiving high family 

role demands. WIF showed a large genetic correlation with work role demands (r = .59), 

but this was smaller than for family demands and FIW. Results suggest largely overlapping 

genetic etiologies for role demand perceptions and WFC, though WIF may have some 

genetic components unique from role demands.

Genetically-Informed Causal Modeling

Hypothesis 5a, the Genetic Confounding hypothesis posited that the observed demands–

conflict relationships primarily reflected shared genetic and other dispositional factors and 

would thus be largely reduced once genetic factors and personality traits were controlled. 

Conversely, Hypothesis 5b, the Phenotypic Causal hypothesis posited that the observed 

relationship primarily reflected causal influences of role demands on WFC experiences (or 

at least were caused by shared environmental shocks distinct from dispositional factors). 

Research Question 1 asked if the relationship between role demands and WFC would further 

persist after accounting for all possible time-invariant confounding factors. Regression 

analyses testing these hypotheses and the research question are shown in Table 5 and results 

are illustrated in Figure 2. Data were analyzed to see if the regression estimates from work 

demands to WIF and home demands to FIW were consistent across the various models that 

included differing levels of controls. If estimates are largely consistent across the models, 

support for the phenotypic causal hypothesis would be indicated, whereas if the estimates 

are considerably reduced as the rigor of the statistical controls increased, support would 

point toward the genetic confounding hypothesis. Additionally, because co-twin control 

models are estimated using only MZ twins, separate analyses were reported based on the 

MZ-only sample to allow for accurate comparisons to the co-twin control model.

Results diverged across WFC direction. For FIW, phenotypic regression showed strong 

effects of family demands alone (βbivariate = .34) or when controlling for personality traits 

and work demands (βcontrolled = .28). However, the effect decreased dramatically when 

controlling for genetic confounding (βEreg = .16, βAE–β = .19, βCTC = .12) and stable 

person-specific effects (βCTC–FD = .10). Conversely, for WIF, the phenotypic estimates 

were again strong (βbivariate = .33; βcontrolled = .29), but the effect decreased only modestly 

when controlling for genetic (βEreg = .28, βAE–β = .20, βCTC = .34) or genetic and stable 

person-specific confounding (βCTC–FD = .31). Thus, results largely supported the Phenotypic 
Causal hypothesis for WIF, but the Genetic Confounding Hypothesis for FIW.

Allen et al. Page 11

J Appl Psychol. Author manuscript; available in PMC 2024 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Supplemental Analyses

We conducted additional analyses to determine if similar results for H1-H4 were found 

based on Time 2 data. These results are presented in Appendix D and align with the Time 

1 findings. We also examined the estimated effects of gender. Pertaining to the phenotypic 

estimates for WIF, women reported less WIF than did men (B = −.17, 95% CI [−.27, −.07]), 

whereas there was no significant difference for FIW (B = .05, 95% CI [−.06, .15]). Within 

the panel analyses, gender was not significantly related to FIW among MZ (B = .01 95% CI 

[−.26, .28]) nor DZ (B = .08, 95% CI [−.13, .29]) twins. Similar results were observed for 

WIF among MZ (B = −.02, 95% CI [−.29, .26]) and DZ twins (B = −.04, 95% CI [−.26, 

.19]).

Discussion

Organizational psychologists are increasingly interested in the biological foundations of 

organizational phenomena (e.g., Li, Stanek, et al., 2016). Concurrently, work–family 

research has become an increasingly focal topic within organizational science. We unite 

these research streams by examining genetic correlates of WFC. Results show a substantial 

genetic component for WFC (i.e., 31% of the variance in WIF, 16% of the variance in FIW). 

These estimates are comparable to other work-related variables such as job satisfaction 

(31.2%, Li, Stanek, et al., 2016). Moreover, our supplemental analyses using MIDUS Time 2 

data indicate results largely replicate across time.

Importantly, our research also illuminates the biasing impact of genetic confounding and 

other dispositional factors on estimated effects of role demands on WFC. Our estimates 

controlling for genetic confounding help inform conclusions regarding situation and person 

influences on WFC. We observed strong phenotypic correlations between role demands 

and both directions of WFC. After accounting for personality traits, genetic confounds, 

family confounds, and other stable individual differences, the relationship between work 

demands and WIF decreased only slightly. This finding supports the dominant situational 

causal interpretation of the work demands–WIF relationship in the work–family literature, 

even in the face of concurrent dispositional aspects of WFC. However, after accounting for 

the same set of confounds, the relationship between family demands and FIW decreased 

substantially. This suggests genetic and dispositional confounds have considerably biased 

previous estimates of the effect of family demands on FIW.

The divergence in results between WIF and FIW is notable. WFC is typically conceptualized 

as a perceptual variable but is intended to represent some objective circumstance by which 

demands in one role (work/family) interfere with engagement in the other role (Grandey 

et al., 2005). Although our data indicate WIF alone is more heritable than is FIW, results 

also suggest the work demands–WIF relationship is more robust to confounding than is 

the family demands–FIW relationship. The genetic factors predisposing FIW essentially 

completely overlap with those predisposing perceiving family role demands (88%). In 

contrast, the genetic factors predisposing WIF share less overlap with those predisposing 

perceiving work role demands (35%). This may be because interdependency is greater in 

the family domain, rendering work demands easier to objectively identify as a source of 

conflict with the family than family demands as a source of conflict with work. This finding 
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may also be due to differences in how individuals construe and make meaning of their work 

and family role identities (Ladge & Little, 2019). One’s identity as a family member may 

be more internalized and central to the self than one’s identity as a worker, and thus the 

relationship between family demands and FIW is more dispositional and genetically driven. 

Thus, particular care that takes into consideration dispositional confounding is needed when 

drawing conclusions about the situational effects of family demands on FIW.

Theoretical and Practical Implications

Our findings advance work–family theory and practice in meaningful ways. By showing 

that genetic traits influence WFC, we demonstrate the value of expanding work–family 

theory through behavioral genetics approaches. The demands associated with the work and 

family roles individuals occupy have been thought to serve as the primary drivers of WFC. 

Self-reported variables such as role demands are useful, and often necessary, for assessing 

situational influences on WFC. However, these relationships are also imprecise in that 

personality traits such as neuroticism and other dispositional factors may confound reports 

of both role demands and WFC. Our research moves beyond the observation that perceived 

role demands correlate with WFC and advances a better understanding of the theoretical and 

causal nature of the relationship.

The evidence for both phenotypic and genetic causal factors across both directions of 

WFC point to the need for multiply-determined, interactional models that can account 

for the totality of individual work–family experiences. Because individuals actively select, 

create, evoke, and interpret their own environments based on dispositional factors, including 

genetic predispositions (Harden & Koellinger, 2020; Li, Zhang, et al., 2016), future work–

family research and practice would do well to consider both the situation and the person 

when developing theory and when designing research and interventions. This is especially 

important given work–family current theoretical perspectives are heavily reliant on resource 

theories that are inherently situational (see Allen et al., 2019 for a review). Moving 

forward, genetics methods, including both twin designs and molecular genetic methods 

such as polygenic scores, offer valuable tools to quantify and control for potential genetic 

predispositional effects to better estimate causal effects of situational factors (D. W. Belsky 

& Harden, 2019).

Regarding practice, our results suggest organizations may need to take different approaches 

to addressing the two directions of WFC. Work demands–WIF relationships remained 

strong after accounting for genetic and dispositional confounding. Accordingly, it may be 

beneficial for organizations to focus interventions on reducing employee work demands to 

mitigate WIF. Notably, many popular WFC interventions, such as flexible work schedules, 

stress management, mindfulness, and boundary management (e.g., Kiburz et al., 2017; 

Kossek & Lautsch, 2012; Tetrick & Winslow, 2015), do not focus on reducing demands, but 

rather on managing or coping with demands.

In contrast, family demands–FIW relationships were strongly reduced after accounting 

for genetic and dispositional confounding. These results suggests that while reducing 

family role demands remain important, alternative approaches involving psychological 

interventions, such as social support, mindfulness, and cognitive–behavioral counseling may 
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be effective ways to help individuals adapt their responses to family demands (Hofmann et 

al., 2014; Hülsheger et al., 2013).

Limitations and Future Research

Our findings have limitations and represent a starting point for future research. Although we 

analyzed panel data to address time–invariant confounding, research is needed to examine 

if observed relationships change across time. Research suggests genetic influences on 

environmental measures increase with age as individuals expand their experiences and select 

into a variety of different environments (Haworth & Davis, 2014; Hopwood et al., 2011). 

Accordingly, ideal studies would be conducted while also capturing changes in work (e.g., 

promotion) and family status (e.g., new family member) associated with change in WFC 

and at appropriate intervals to capture such changes.6 Another limitation is that due to the 

cross-sectional and self-report design of the data used for the biometric variance component 

analyses, we cannot rule out that some of the leftover residual relationship between demands 

and WFC could be due to common perceptual factors. Moreover, while analysis of twin data 

is recognized as a tool for estimating causal effects in observational data (e.g., McGue et al., 

2010), we emphasize our study helps move toward an understanding of the causal effect of 

role demands on WFC but it does not allow for definitive causal conclusions.

Our findings suggest several other potential avenues for future research. One topic is 

examination of other factors that can help explain the heritability of WFC, such as social 

support from family and from coworkers. Social support has been consistently associated 

with WFC (French et al., 2018; French & Shockley, 2020) and would typically be 

considered as an aspect of the environment and thus independent of the individual. However, 

social support has been found to be heritable (e.g., Kendler, 1997; Wang et al., 2017; but see 

Li, Zhang, et al., 2016, for an exception). This relationship may operate through personality, 

in that personality traits could elicit more (e.g., agreeableness) or less (e.g., aggressiveness) 

support from others. To further develop biologically-informed perspectives on WFC, greater 

incorporation of physiological data is also needed. WFC research has examined diurnal 

cortisol recovery and cardiovascular responses to episodes of WFC (e.g., Almeida et al., 

2016; French & Allen, 2020; Shockley & Allen, 2013). However, we are not aware of 

research that examines physiological predictors of WFC. Another pathway by which genes 

may influence WFC is through hormones. In consideration of WFC as a decision-making 

process (Greenhaus & Powell, 2003; Poelmans, 2005; Powell & Greenhaus, 2006; Shockley 

& Allen, 2015), testosterone merits specific examination given it has a genetic component 

(Harris et al., 1998) and has been associated with decision-making (Nave et al., 2017). 

Identification of specific genetic markers that involve WFC is another possibility for future 

work (Arvey et al., 2016). Given the established relationship between WFC and neuroticism, 

one place to start may be to examine the specific genetic variants that have been associated 

with this trait (Hill et al., 2020). Finally, we suggest research that investigates other work–

family constructs (e.g., work–family enrichment, work–family balance) is needed to fully 

understand the impact of genetics on the interrole interface.

6The MIDUS data does not include changes in employment across each wave.
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Appendix A

We conducted a validation study to provide psychometric support for the work–family 

measures included in the MIDUS data set. Specifically, we conducted a construct validation 

study to examine (a) the correlations between the MIDUS 1 measures of WIF, FIW, work 

demands, and family demands in our focal study with other existing measures of each of 

these constructs, and (b) the convergent validity of the MIDUS scales with two common 

outcomes associated with WFC (job and life satisfaction).

We recruited 105 participants via Prolific and a Southeastern University’s research 

participant pool to respond to a web-based survey. To be included, participants had to 

meet the same criteria as they did to be included in our primary study sample. Specifically, 

participants had to work at least 20 hours per week for pay and live with a significant 

other and/or dependent child. Additionally, participants were required to pass two attention 

checks that were in the “Answer somewhat disagree to this question” format; 6 participants 

were removed who failed the attention checks, leaving a final sample of 99 participants. 

Demographically, within the final sample 51% identified as a man (47% as a woman, 3% 

another gender), 68% identified as white only (8% as Asian, 8% as Black, 8% as Hispanic, 

7% mixed), and 55% held a Bachelor’s or Graduate degree. Additionally, the average 

participant was 32.08 years in age (SD = 9.21), worked 38.23 hours per week (SD = 8.41), 

and worked at their current organization for 58.80 months (SD = 52.67). All data from the 

validation study was analyzed in R.

Information on the measures used for the validation study is in Table A1. Table A2 shows all 

intercorrelations.

Table A1

Validation Study Measure Information

Construct Citation No. items α Example item

WIF Netemeyer et al. (1996) 5 .91 The demands of my work interfere with my home 
and family life.

FIW Netemeyer et al. (1996) 5 .90 The demands of my family or spouse/partner 
interfere with work-related activities.

Work demands Spector and Jex (1998) 5 .86 How often do you have to do more work than you 
can do well?

Family demands Aryee et al. (1999); Biggs 
& Brough (2005)

2 .89 How often do you feel that you have too much 
family-related work to do?

Job satisfaction Cammann et al. (1979) 3 .86 All in all, I am satisfied with my job.

Life satisfaction Diener et al. (1985) 5 .86 I am satisfied with my life.
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Table A2

Validation Study Intercorrelations

1 2 3 4 5 6 8 9 10 11

1. MIDUS: 
WIF

(0.81)

2. MIDUS: 
Work 
Demands

0.53** (0.74)

3. MIDUS: 
Family 
Demands

0.43** 0.59** (0.69)

4. 
Netemeyer: 
WIF

0.70** 0.51** 0.39** (0.91)

5. 
Netemeyer: 
FIW

0.39** 0.24* 0.39** 0.48** (0.90)

6. MIDUS: 
FIW

0.61** 0.34** 0.49** 0.59** 0.70** (0.80)

8. Job 
Satisfaction

−0.47** −0.27** −0.20* −0.30** −0.24* −0.37** (0.90)

9. Life 
Satisfaction

−0.36** −0.21* −0.30** −0.25* −0.16 −0.34** 0.29** (0.86)

10. QWI 0.45** 0.78** 0.48** 0.37** 0.07 0.19 −0.22* −0.17 (0.86)

11. Aryee: 
Family 
Demands

0.20 0.27** 0.70** 0.26** 0.52** 0.45** −0.04 −0.11 0.17 (0.89)

Notes: N = 99. QWI = Quantitative Workload Inventory.
*
p < .05. Values on diagonal are coefficient alpha reliability estimates.

Table A3 shows correlations between the MIDUS measures of WIF and FIW with the 

Netemeyer et al. measures of WIF and FIW and with other common measures associated 

with WFC. All relationships were in expected directions and magnitudes.

Table A3

Correlations of MIDUS WFC Measures with Validation Measures

MIDUS WIF MIDUS FIW

WIF .70

FIW .70

Work demands .45 .19

Family demands .20 .45

Job satisfaction −.47 −.37

Life satisfaction −.36 −.34

Table A4 shows correlations between the MIDUS measures of work demands and family 

demands with common measures of work and family demands and with outcomes associated 

with demands. All relationships were in expected directions and magnitudes.
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Table A4

Correlations of MIDUS Role Demands Measures with Validation Measures

MIDUS Work Demands MIDUS Family Demands

Work demands .78

Family demands .70

Job satisfaction −.27 −.20

Life satisfaction −.21 −.30

Together, results of the validation study suggest the MIDUS work–family conflict and role 

demands measures are highly associated with other measures used to assess work-family 

conflict, work demands, and family demands and show expected relationships with other 

constructs.

Appendix B

ADCE Submodel Comparison

With only a single generation of MZ and DZ twins reared together, the full ADCE 

model is not identified, so, following common practice in behavioral genetic analyses 

(Neale & Cardon, 1992), we compared the fits of several candidate submodels that can 

be identified: ACE (dropping the non-additive genetic component [D]), ADE (dropping the 

shared environment component [C]), and AE (dropping both the non-additive genetic [D] 

and shared environment [C] components).

Model Specification

In all models, we fixed the additive genetic [A] correlation between twins to 1.0 for MZ 

twins and .50 for DZ twins to reflect the degree of shared genetic makeup. These values 

assume no assortative mating of parents on the model phenotype. For the variables in 

this study, this is likely a reasonable assumption (e.g., spouse correlations on work–family 

conflict and personality traits tend to be negligible to small; Hammer et al., 2005; McCrae et 

al., 2008). The expected effect of assortative mating on ACE model results is to overestimate 

the size of the C variance component (Neale & Cardon, 1992). In all ACE models, the C 

variance components were all estimated to be negligible or negative, so there appeared to be 

little to no assortative mating on these variables.

We fixed the shared environmental [C] correlation between twins to 1.0 for all twins. We 

fixed the non-additive genetic [D] correlation between twins to 1.0 for MZ twins and .25 for 

DZ twins (Neale & Cardon, 1992) .

Model Comparison

To determine which variance components to retain for each construct, we first fit univariate 

ACE, ADE, and AE models to each construct in our study (WIF, FIW, role demands, 

personality traits). For each construct, we compared these alternative models using the 

Akaike information criterion (AIC; Burnham & Anderson, 2002), as well as by examining 
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variance component parameter estimates—models with all-positive variance estimates with 

lower AIC values were preferred. An AIC difference of ∆AIC > 6 is generally considered 

to reflect significantly better model fit (Burnham & Anderson, 2002); smaller ∆AIC values 

indicate similar performance. In these cases, the more parsimonious model is typically 

preferred.

Model comparison statistics are shown in Table C1. Across all variables, ∆AIC values were 

small (max ∆AIC = 1.97). The AE model showed the lowest AIC for both WIF (∆AIC AE 

vs. ACE/ADE = 1.97) and FIW (∆AIC AE vs. ACE/ADE = 1.57), as well as both family 

and work demands and extraversion, neuroticism, and openness. AIC slightly favored the 

ACE or ADE model for agreeableness, but the solutions for these models included negative 

variance components and were inadmissible.

Table B1

ADCE Submodel Comparison for Study Constructs – Time 1

Construct

Model comparison AIC

AE ADE ACE

Family demands 1790 1791 1791

Work demands 1754 1756 1756

Agreeableness
a

1753 1752 1752

Extraversion 1817 1819 1819

Neuroticism 1831 1833 1833

Openness 1764 1765 1765

Work interference with family (WIF) 1733 1735 1735

Family interference with work (FIW) 1785 1787 1787

Note. AIC = Akaike information criterion values based on univariate biometric variance component models.
a
Although AIC slightly favored the ACE or ADE model for Agreeableness, the solutions included negative variance 

components and were inadmissible.

Appendix C

Genetic Causal Model Specifications

We controlled for genetic confounding using three alternative model specifications. 

These models each make somewhat different assumptions, so they can be regarded as 

complementary estimators to examine robustness.

AE Model: E Regression

The ACE model (and similar models, such as ADE or AE) estimates the unique 

environmental relationship between two constructs by specifying a correlation between their 

latent unique environment (‘E’) factors. These correlations among E components can be 

used as inputs to a regression model to estimate bivariate or partial regression coefficients 

of one variable (e.g., role demands) as a predictor of another (e.g., role conflict). In this 

specification, environmental correlations could reflect a causal effect of one variable on the 
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other, or they could reflect the shared influence of common environmental shocks. Causal 

interpretation of the E-component regression coefficients depends on justifying that critical 

confounding variables have been controlled for, as is the case for phenotypic regression 

(Rohrer, 2018; Rohrer et al., 2021). As with each of the specifications considered, the 

advantage of E-component regression over phenotypic regression is its ability to control for 

unmeasured genetic and common environmental confounding.

AE–β Model

Notably, the traditionally specified ADCE model does not permit the genetic component of 

a predictor to affect environmental components of an outcome (e.g., constructs may share 

genetic etiologies, but genetic predispositions for a personality trait are not related to the 

environment that produces role conflict). The ADCE–β model (or submodels such as AE–β; 

Kohler et al., 2011), by contrast, specifies a direct phenotypic causal effect of one phenotype 

(e.g., role demands) on another (e.g., role conflict). For example, in an AE–β model, a 

person’s realized experience of role demands (including both environmental and genetic 

antecedents) directly causes them to have more WFC. For identification, the AE–β model 

requires the assumption that the E components between predictor and outcome constructs do 

not correlate. That is, the AE–β model assumes no residual confounding of environmental 

antecedents. In the AE–β model, E components cannot reflect shared environmental 

antecedents across predictors and outcomes and instead reflect unique environmental shocks 

that only directly affect variables on one side of the regression equation. An ADCE–β is 

appropriate when this assumption of no residual confounding is met. For example, Kohler 

et al. used an ACE–β model to estimate the causal effect of early fertility on the number 

of years of schooling a woman completed. For these variables, the assumption that the 

unique environmental effects that impact fertility only affect years of schooling because 

of their impact on the fertility phenotype is reasonable. In other cases, such as when both 

the predictor and outcome variables are attitudinal, some residual confounding might be 

expected.

Co-Twin Control Models

An alternative approach to accounting for genetic confounding than biometric variance 

component modeling is the co-twin control model (CTC; Fatimah et al., 2020). The fixed 

effects or random effects co-twin control model is popular in genetic modeling in economics 

(Kohler et al., 2011; see McNeish & Kelley, 2019, for a discussion of fixed- versus 

random-effects models). In a CTC model, a multilevel model is fit, with twins nested 

within families. The family-level effect (the family random intercept or fixed-effect control 

factor) absorbs both genetic [A/D] and common environmental [C] variance, allowing the 

regression coefficient for predictor to estimate the causal effect of the predictor on the 

outcome free from these confounds. For example, the model for FIW was specified as:

FIW ij ∼ Normal μij, σ
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μij = β1 HDij − HDj +
k = 1

5
βk xkij − xkj + β7HDj +

k = 8

12
βkxkj + uj

uj Normal(0, τ)

where FIWij is the FIW score for person i in family j. The first term, β1 HDij − HDj , is 

the within-family deviation of each twin’s home demands from their family mean home 

demands. The second term, k = 1
5 βk xkij − xkj , are the within-family deviations for the 5 

control variables (work demands, neuroticism, extraversion, agreeableness, and openness). 

The third term, β7HDj, is the family mean home demands. The fourth term, k = 8
12 βkxkj, are 

the family mean scores for the 5 control variables. The final term, uj, is a random intercept 

for each family. The focal parameter of interest is β1, the within-family effect of home 

demands, controlling for work demands, personality traits, and family factors.

A CTC model fit to a sample of MZ twins fully controls for A, D, and C. A CTC fit to a 

sample of DZ twins or siblings fully controls for C, but only partially controls for A and 

D (because these siblings do not share all of their genetic material). The co-twin control 

model makes the same assumptions about residual environmental confounding as the ACE–

β model.

In many cases, all 3 alternative models lead to similar conclusions (but see Kohler et al., 

2011, for a counterexample). In this paper, we present all 3 models for comparison. We find 

that the 3 models yield broadly similar results.

Co-Twin Control Models with Panel Data and Person First-Difference Fixed-Effects

To combine controls for genetic and common environmental confounding with controls for 

stable person-specific confounding factors (e.g., unmeasured dispositional characteristics), 

we expanded the CTC model to include all three waves of the MIDUS data. We included 

the same family-level effects to control for genetic and common environmental confounding 

as the cross-sectional CTC model above. To account for stable person-specific factors, we 

used the first difference estimator—for each variable, we subtracted a person’s lagged value 

at time t – 1from their value at t to obtain their change in values between time points, ∆xt 
(Wooldridge, 2002). For example, the model for FIW was specified as:

ΔFIW ijt Normal μijt, σ

μijt = β1 ΔHDijt − ΔHDjt +
k = 1

5
βk Δxkijt − Δxkjt + β7ΔHDjt + ∑

k = 8

12
βkΔxkjt + uj
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uj Normal(0, τ)

This model is essentially the same as the cross-sectional CTC model above. The only 

difference is that the data used are the first-differenced variables computed as the change in 

each person’s score from the previous time point, rather than the raw score at the time point.

Additional R Packages Used

In addition to the primary software used for model fitting cited in the main manuscript, we 

also used the packages: psychmeta (Dahlke & Wiernik, 2019, 2017/2021), psych (Revelle, 

2021), effectsize (Ben-Shachar et al., 2020), bbmle (Bolker & R Development Core Team, 

2020)¸ parameters (Lüdecke et al., 2020; Lüdecke, Makowski, et al., 2021) for formatting 

and supplementary analyses; tidyverse (Wickham et al., 2019), readxl (Wickham & Bryan, 

2019), and here (Müller, 2020) for data management; and ggplot2 (Wickham, 2016), see 
(Lüdecke, Patil, et al., 2021), ggdist (Kay, 2021), ggtext (Wilke, 2020), distributional 
(O’Hara-Wild & Hayes, 2021), and colorspace (Zeileis et al., 2020) for visualization.

Appendix D

Given the data used to test Hypotheses 1–4 was from 1995–1996, we conducted additional 

analyses to help determine if the findings replicate with more recent MIDUS data. With 

regard to sample size, at Time 2 there were 113 total dyads (226 total people, 51 MZ dyads, 

62 DZ dyads). Because the Time 3 sample dwindled to 19 total dyads (38 total people, 14 

MZ, 5 DZ), we did not conduct biometric analyses with the Time 3 data.

First, we examined the means for WFC at each timepoint. Means are shown in Table D1.

Table D1

Work-family conflict means across Time 1, Time 2, Time 3

Time 1 Time 2 Time 3

WIF 2.64 2.55 2.41

FIW 2.10 2.04 2.06

As this data show, means were generally stable across the 20-year study period, particularly 

from Time 1 to Time 2. Smaller means at Time 3 would be expected as WFC tends to 

decrease as individuals enter later stages of the life course (Allen & Finkelstein, 2014). The 

average age of participants at Time 1 in this study was 42.53. We also calculated correlations 

across the three waves of data. For WIF the stability coefficients were .41 (Time 1 – Time 

2), .40 (Time 2 – Time 3), and .25 (Time 1 – Time 3). For FIW the stability coefficients were 

.49 (Time 1 – Time 2), .51 (Time 2 – Time 3), and .41 (Time 1 – Time 3). Given the 20-year 

time span from Time 1 to Time 3, these data suggest considerable stability in WFC across 

time. In comparison, data on job satisfaction across three time points spanning a total of 10 

years has shown across time correlations that range from .17 to .31 (Li, Stanek, et al., 2016).
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We next investigated the ICCs for MZ and DZ twins at Time 2. We found consistent results 

to Time 1 when analyzing the Time 2 data. Specifically, WFC was more highly correlated 

between MZ versus DZ twins for both WIF (ICCMZ = .23, ICCDZ = .01, diff = .22 [95% 

CI −.15, .57]) and FIW (ICCMZ = .46, ICCDZ = .15, diff = .31 [95% CI −.03, .62]). 

Additionally, the confidence intervals across the two time periods overlapped. This suggests 

that the findings were stable across the 10-year period.

Variance Component Estimates – Time 2

Next, we computed the variance component estimates for each variable at Time 2. Results 

are shown in Table D2. Time 1 estimates are shown in Table 2 of the manuscript. Based on 

overlapping confidence intervals, these data indicate that the biometric variance components 

for both directions of work-family conflict do not significantly differ across time.

Table D2

Biometric Variance Components for Study Constructs – Time 2

Construct

Additive genetic [A] Unique environment [E]

Var. comp. 95% conf. int. Var. comp. 95% conf. int.

Family demands 0.38 0.21 0.56 0.62 0.44 0.79

Work demands −0.04 −0.31 0.23 1.04 .0.77 1.31

Agreeableness 0.36 .0.19 0.53 0.64 0.47 0.81

Extraversion 0.37 0.19 0.55 0.63 0.45 0.81

Neuroticism 0.26 0.10 0.43 0.74 0.57 0.90

Openness 0.35 0.19 0.51 0.65 0.49 0.81

WIF 0.01 −0.26 0.27 0.99 0.73 1.26

FIW 0.25 −0.02 0.51 0.75 0.49 1.02

Note. Var. comp. = variance components estimated from the final multivariate AE model including all eight constructs. 
Confidence intervals are 95% profile likelihood confidence intervals. Results controlling for gender, age, and age-squared. 
Data are from MIDUS Time 2.

Model Comparison – Time 2

Next, we estimated the relative effects of genetic and environmental factors using ADCE 

models using the same process as done for Time 1 (Appendix B), but with the Time 2 data. 

Results are shown in Table D3. Similar to the Time 1 analyses, the Time 2 data indicate 

that the AE models provided the best fit to the data. More specifically, at Time 2, across all 

variables ∆AIC values were small (max ∆AIC ≈ 1.82). The AE model showed the lowest 

AIC for both WIF (∆AIC AE vs.ACE/ADE = .96) and FIW (∆AIC AE vs. ACE/ADE = 

1.35), as well as both family and work demands, extraversion, and openness. AIC slightly 

favored the ACE or ADE model for agreeableness and neuroticism, but the solutions for 

these models included negative variance components and were inadmissible.
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Table D3

ADCE Submodel Comparison for Study Constructs – Time 2

Construct

Model comparison AIC

AE ADE ACE

Family demands 1256 1256 1255

Work demands 1115 1115 1115

Agreeableness 1320 1320 1318

Extraversion 1286 1286 1286

Neuroticism 1258 1258 1256

Openness 1305 1305 1303

Work interference with family (WIF) 1127 1127 1126

Family interference with work (FIW) 1088 1088 1089

Note. AIC = Akaike information criterion values based on univariate biometric variance component models.

Summary

In summary, results suggest that the findings observed at Time 1 are consistent and replicate 

at Time 2.
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Figure 1. Biometric Variance Components for Role Demands and WFC
Note. A = additive genetic, D = dominance genetic, C = shared environmental, E = unique 

environmental. D and C components dropped from the model, so only A and E components 

remain. Curved paths are latent correlations. Values next to latent variables are estimated 

variances. Values in brackets are 95% normal-theory confidence intervals. Paths from latent 

variance components to observed phenotypes fixed to 1.0 for identification.
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Figure 2. Effects of role demands on conflict across models with increasing causal controls
Standardized β coefficients with 95% confidence intervals and densities

Note: Full = full sample phenotypic regression,

MZ = monozygotic twin regression (genetic controls by co-twin control),

Ereg = full sample regression using AE mode ‘E’ correlations, AE-β = full sample AE-β 
model regression.

Allen et al. Page 32

J Appl Psychol. Author manuscript; available in PMC 2024 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Allen et al. Page 33

Table 1

Measures Used in the Study

Construct List of Items

Work Interference with Family

How often have you experienced each of the following in the past year?

Your job reduces the effort you can give to activities at home.

Stress at work makes you irritable at home.

Your job makes you feel too tired to do the things that need attention at home.

Job worries or problems distract you when you are at home.

Responses ranged from “All the time” (1) to “Never” (5) and were reverse-scored, so higher scores indicated 
greater WIF.

Family Interference with Work

How often have you experienced each of the following in the past year?

Responsibilities at home reduce the effort you can devote to your job.

Personal or family worries and problems distract you when you are at work.

Activities and chores at home prevent you from getting the amount of sleep you need to do your job well.

Stress at home makes you irritable at work.

Responses ranged from “All the time” (1) to “Never” (5) and were reverse-scored, so higher scores indicated 
greater FIW.

Job Demands

In the past year, how often has each of the following occurred at your job?

You have too many demands made on you.

You have enough time to get everything done

You have a lot of interruptions.

Please indicate how often each of the following is true of your job?

How often do you have to work very intensively – that is, you are very busy trying to get things done?

How often do different people or groups at work demand things from you that you think are hard to combine?

Responses were made on a five-point scale that ranged from “All the time” (1) to “Never” (5) and reverse-
scored when appropriate, so higher scores indicated greater work demands.

Family Demands

In the past year, how often has each of the following occurred at home?

You have too many demands made on you.

You have enough time to get everything done

You have a lot of interruptions.

Please circle the appropriate number for each item.

Not including your spouse or partner, how often do members of your family make too many demands on you?

How often does your spouse or partner make too many demands on you?

First three items based on a five-point scale that ranged from “All the time” (1) to “Never” (5) Last two-items 
based on a four-point scale that ranged from “Often” (1) to “Never” (4). Given the different number of scale 
points across the items, items were transformed using the percent of maximum possible (POMP) method 
(Cohen et al., 1999). Specifically, all items were transformed into a scale that ranged from 0 to 100 using 
the formula: POMP = 100 × [(Observed score − Min possible)⁄(Max possible − Min possible)]. Using this 
method, the minimum score across items was equivalent (i.e., 0) as was the maximum score (i.e., 100). 
Additionally, responses were reverse-scored when appropriate, so higher scores indicated greater family 
demands.

Extraversion

Please indicate how well each of the following describes you.

Outgoing

Friendly
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Construct List of Items

Lively

Active

Talkative

Agreeableness

Please indicate how well each of the following describes you.

Helpful

Warm

Caring

Soft-hearted

Sympathetic

Neuroticism

Please indicate how well each of the following describes you.

Moody

Worrying

Nervous

Calm

Openness

Please indicate how well each of the following describes you.

Creative

Imaginative

Intelligent

Curious

Broad-minded

Sophisticated

Adventurous

Conscientiousness

Please indicate how well each of the following describes you.

Organized

Responsible

Hardworking

Careless

Note: All items from MIDUS.
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Table 5

Estimated Effects of Role Demands on WFC for Alternative Model Specifications

Full sample Monozygotic twins

Type Model β 95% conf. int. β 95% conf. int.

Work demands → Work interference with family (WIF)

Phenotypic Bivariate .33 .26 .40 .40 .28 .51

Personality controls .29 .22 .36 .37 .26 .47

Genetic controls AE: E regression .28 .16 .41 — — —

AE–β regression .20 .07 .33 — — —

Co-twin control — — — .34 .20 .48

Genetic + panel controls Co-twin control, panel first difference — — — .31 .15 .46

Family demands → Family interference with work (FIW)

Phenotypic Bivariate .34 .27 .42 .31 .20 .42

Personality controls .28 .21 .35 .26 .15 .36

Genetic controls AE: E regression .16 .03 .28 — — —

AE–β regression .19 .06 .32 — — —

Co-twin control — — — .12 −.03 .27

Genetic + panel controls Co-twin control, panel first difference — — — .10 −.03 .24

Note. β = standardized regression coefficient. 95% conf. int. = 95% confidence interval (t-pivot intervals for phenotypic models, normal-theory for 
models with genetic or panel controls); co-twin control models are estimated using only MZ twins, so phenotypic models using only MZ twins also 
shown for reference. Control variable coefficients omitted (Westreich & Greenland, 2013). First difference is the model estimator that was used. 
Panel data from MIDUS Time 1, 2, and 3.
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