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Abstract 

Background: The present daily diary study tested the ERROSS model (Stelzer & O'Connor, 

under review), examining whether conjugally bereaved individuals benefit from a diverse 

repertoire of social interaction partners and daily emotion regulation (ER) strategies. Beyond 

living supportive others, the study investigated associations between daily ER from thoughts of 

the deceased loved one and mental health, and the potential role of attachment moderators. 

Method: Participants were 156 community-dwelling adults (86% females) who experienced the 

death of a spouse or romantic partner up to five years prior. In a structured two-week long daily-

diary, participants listed their daily interaction partners and the ER strategies provided by them as 

well as their daily mental wellbeing and grief. In addition, participants reported on their mental 

interactions with their deceased spouse and described the felt ER evoked by those interactions. 

Results: Multilevel modeling analyses found that at the within-person level, daily repertoire was 

positively related to positive affect, and daily network size was negatively related to life 

satisfaction. At the between-person level, greater averaged repertoire and network size were 

positively associated with mental wellbeing (i.e., greater positive affect and life satisfaction, 

lower negative affect). For ER from the deceased, ER strategies from the deceased were 

associated with increased negative affect on a daily level, but positively associated with positive 

affect and life satisfaction on the between-person level. No significant mental health associations 

emerged for daily grief. 

Conclusion: These results provide the first evidence of the ERROSS model in a naturalistic 

setting, and highlight the benefits or a diverse repertoire of ER during the transition to 

widowhood.  
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Introduction 

People can modulate their emotions in a variety of ways. One option is to draw on support 

from one’s social networks (e.g., Rimé, 2009). Social regulation of emotions, or interpersonal 

emotion regulation (i.e. attempts to manage emotions through interactions with others) (e.g., 

Butler, 2015; Williams, Morelli, Ong, & Zaki, 2018), has been gaining increased attention as 

researchers continue to show that people can modulate each other’s feelings, and thereby 

influence their psychological wellbeing (e.g., Debrot, Schoebi, Perrez, & Horn, 2013; Horn, 

Samson, Debrot, & Perrez, 2018). Availability of social support from family and friends is 

posited to be particularly important during widowhood when individuals face the loss of their 

primary source of emotional support while experiencing intense emotional upheaval (Manvelian 

& Sbarra, in press; Shear, Ghesquiere, & Glickman, 2013; Stelzer, Flores, & O'Connor, under 

review; Stelzer & O'Connor, under review; van der Houwen et al., 2010; Vanderwerker & 

Prigerson, 2004). But how do different social networks influence widow(er)s’ daily mental 

health? 

Imagine the cases of three of our recently bereaved study participants. Elizabeth, a 48-

year old mother of two, is well connected. During the 14-day study period, she interacted with 

approximately seven people per day. Her large network, however, is not very emotionally 

supportive; most of her friends and family provide either no support or problem-solve with her 

only. Angelica, in contrast, a 56-year old widow, is a loner without any social interactions except 

for daily phone calls from her three children. Despite her few ties, her children are highly 

emotionally supportive, providing advice, encouragement, comfort and laughter. Margo, a 62-

year old widow has yet another support structure. She is socially well-connected, interacting with 

six people on average. In addition, her ties are highly emotionally supportive, providing a range 

of different ER strategies. Beyond the support from her friends and family she also maintains a 



DAILY EMOTION REGULATION DURING BEREAVEMENT 

11 

 

connection to her deceased husband and frequently seeks his guidance when facing stressful 

situations. Which one of these three widows fares better at the end of the day? Elizabeth, who has 

a large but emotionally unsupportive network, Angelica, who has few but emotionally supportive 

relationships, or Margo who has a large, supportive network as well as an ongoing connection to 

her deceased partner? 

Based on the well-documented positive link between the number of social ties and health 

(e.g., Ali, Merlo, Rosvall, Lithman, & Lindstrom, 2006; Cohen, Doyle, Skoner, Rabin, & 

Gwaltney, 1997; Hansen, Pedersen, Overgaard, Torp-Pedersen, & Ullits, 2017; Holt-Lunstad, 

Smith, Baker, Harris, & Stephenson, 2015; Lund, Modvig, Due, & Holstein, 2000; Manvelian & 

Sbarra, in press), people with large networks are typically expected to do better than those who 

have smaller networks. The emotion regulation repertoire of social support (ERROSS) model 

challenges this notion. Instead, ERROSS posits that the effectiveness of social support depends 

on both the size of one’s social network and the ER strategies available (Stelzer & O'Connor, 

under review), and first cross-sectional evidence supports this proposition (Stelzer et al., under 

review). The present research study aimed to extend the scope of the ERROSS model beyond 

cross-sectional evidence, testing the ERROSS model in a naturalistic setting to examine whether 

effects hold for widow(er)s’ daily lives. In addition, daily mental representations of the deceased 

were explored as one potential source of ER. 

In the following introduction, I will provide a brief summary of the ERROSS model, offer 

first empirical evidence for this model, and address existing research gaps. Subsequently, I will 

apply attachment theory to bereavement and introduce the idea that mental representations of 

deceased loved ones might positively impact survivors’ ER and thereby their mental health. I will 

conclude with a consideration of how individual differences in attachment style may affect the 

association between ER support from the deceased and mental health. 
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Emotion Regulation Repertoire of Social Support 

The ERROSS model posits that health outcomes of social relationships depend on both 

network size and ER strategies afforded by network members (Stelzer & O'Connor, under 

review). The model was originally designed to resolve discrepant findings in the literature, such 

as why both small and large networks are each associated with mental health benefits at different 

times (Berkman, Leo-Summers, & Horwitz, 1992; Hether, Murphy, & Valente, 2016; Huxhold, 

Fiori, & Windsor, 2013). According to ERROSS, small emotionally supportive networks – as 

seen in Angelica’s case – should be as beneficial or more beneficial than large but unsupportive 

networks (Elizabeth’s case), while the largest benefits should be expected for people who are 

embedded in large, emotionally supportive networks (Margo’s case). To test this assumption, 

ERROSS proposes a simple way to capture both social support aspects (i.e., network size and ER 

strategies) as a conglomerate (i.e., repertoire). At its core, ERROSS differentiates between three 

main variables, including network size, ER strategies, and ER repertoire (Stelzer & O'Connor, 

under review). Network size is defined as the number of close others with whom an individual is 

in regular contact (number of columns with at least one black and white checkered cell in Figure 

1; see Table 1 for its arithmetic operationalization). ER strategies are defined as the number of 

unique strategies provided by at least one network member that are aimed at modulating an 

individual’s emotional state. Important to note is that ER strategies refer to the number of distinct 

strategies available to an individual and not the specific types of strategies. In Figure 1, the 

number of ER strategies provided by at least one network member is graphically depicted as 

number of rows with at least one checkered cell. ER repertoire represents the total number of ER 

strategies available to a person from all network members and can be understood as the toolkit or 

range of total interpersonal ER strategies available to a person (number of checkered cells in 

Figure 1). Previously, repertoire has been used to describe individuals’ access to various 
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intrapersonal ER strategies (Aldao & Nolen-Hoeksema, 2013; Bonanno & Burton, 2013; Gross, 

2015). The ERROSS model extends this notion of repertoire to include ER from relationship 

partners, referring to the total pool of ER strategies afforded by one’s network. Compared to the 

variable called ER strategies, repertoire includes strategies that are offered by more than one 

network member (whereas ER strategies is a frequency count of unique strategies). This 

integration of network structure and ER is different from existing frameworks that typically view 

psychological adjustment as a function of either structural or functional support. The variable 

repertoire is unique in that it captures both social support aspects via one variable. 

Main assumptions of ERROSS. Building on existing research from the social support 

and ER literature, ERROSS proposes greater health benefits for those with access to larger 

networks, different ER strategies and greater repertoire. Positive associations between structural 

aspects of social relations and mental and physical health are well documented, both in general 

(e.g., Ali et al., 2006; Hansen et al., 2017; Holt-Lunstad et al., 2015) and in the bereavement 

context (e.g., Manvelian & Sbarra, in press). Larger networks are not only positively related to 

perceptions of support, but they also increase the likelihood of actual support. Similarly, access to 

many different ER strategies provide an array of ER strategies to draw from, and enhance the 

likelihood that at least one of the strategies will meet an individual’s regulatory need. Benefits of 

utilizing different ER strategies were reported for symptoms of depression (Lam & McBride-

Chang, 2007), grief (Burton et al., 2012), and posttraumatic stress disorder (Levy-Gigi et al., 

2016) as well as internalizing problems (Lougheed & Hollenstein, 2012). A large repertoire is 

assumed to predict higher wellbeing compared to a smaller repertoire since it provides access to 

various ER strategies across different network members and thus promotes context-sensitive 

responding. This is emphasized in Bonanno & Burton’s (2013) regulatory flexibility model which 

suggests that individuals’ capacity to flexibly vary one’s responding across different stressors that 
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call for different ER strategies is more predictive of adaptive outcomes than the use of any one 

strategy. A variety of ER strategies afforded by different relationship partners should be 

particularly beneficial during bereavement when survivors experience a range of intense 

emotions and when network members withdraw (Breen & O'Connor, 2011; Shear et al., 2011). 

The benefits of regulatory flexibility as promoted by large repertoires are further suggested by the 

dual-process model of grief (Stroebe & Schut, 2010), which posits that successful adjustment 

comprises an oscillation between confronting (e.g., visiting the graveyard) and avoiding 

bereavement stressors (e.g., going to a party with friends). A diverse repertoire should support 

individuals’ oscillation by offering opportunities to confront and to distract from grief, and 

thereby to engage in situation-appropriate ER. Margo’s large repertoire, for instance, should 

allow her to flexibly engage with her grief by choosing among the best-fitting strategies and 

relationships partners while buffering against unavailability of network members and thereby not 

overburdening single relationship partners. 

Cross-sectional evidence for ERROSS. First research evidence of the ERROSS model 

confirmed these hypotheses by showing that perceived access to a big network, to different ER 

strategies, and to a large repertoire are associated with higher mental wellbeing and lower grief 

compared to few network members, strategies, or a small or medium-sized repertoire (Stelzer et 

al., under review). In addition, this cross-sectional study found that ER repertoire is a better 

predictor above and beyond network size and number of ER strategies. Thus, evidence suggests 

that individuals fare best if they have access to a large network, different ER strategies, and most 

importantly, a large repertoire (i.e. the combined effect of network size and ER strategies). 

However, given its cross-sectional nature, this study captured individuals’ perceived global 

support only, rather than their perceived enacted daily network size or ER strategies from 

relationship partners as individuals go about their daily lives. To assess whether effects also hold 
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for individuals’ day-to-day ER, the present study examined daily associations between ER from 

supportive others and individuals’ mental wellbeing and grief. Building on the cross-sectional 

ERROSS findings (Stelzer et al., under review) and research evidence documenting benefits of 

large networks (e.g., Burke, Neimeyer, & McDevitt-Murphy, 2010; Cohen et al., 1997; Hansen et 

al., 2017; Holt-Lunstad et al., 2015; Holt-Lunstad, Smith, & Layton, 2010; Manvelian & Sbarra, 

in press) and diverse, flexible opportunities for intrapersonal ER strategies (Burton et al., 2012; 

Lam & McBride-Chang, 2007; Levy-Gigi et al., 2016; Lougheed & Hollenstein, 2012), I 

hypothesize: 

Hypothesis 1: Greater daily (and averaged daily) ER from network members (i.e. network 

size, number of ER strategies, and repertoire) will be associated with greater same-day 

(and averaged daily) wellbeing and lower grief. 

The second research aim examined the incremental validity of daily repertoire. Given that 

repertoire is the conglomerate of total network size and number of ER strategies afforded, it is 

expected to improve outcome predictions. Thus, I hypothesize: 

Hypothesis 2: Daily (averaged daily) repertoire will explain significant variance in same-

day (and averaged daily) wellbeing and grief when controlling for the effects of daily (and 

averaged daily) network size and ER strategies. 

Perceived global vs. perceived enacted socioemotional support. Social support is 

commonly assumed to confer mental and physical health benefits. However, not all studies 

confirm this link and some even document detrimental effects of social support (Bolger, 

Zuckerman, & Kessler, 2000; Knoll, Kienle, Bauer, Pfuller, & Luszczynska, 2007; Rafaeli & 

Gleason, 2009; Zee & Bolger, 2019). One explanation for these discrepant findings is different 

operationalizations of social support, including perceived and enacted support. Although research 

consistently documents that people have higher wellbeing when they perceive that support is 
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available to them (McDowell & Serovich, 2007; Reinhardt, Boerner, & Horowitz, 2006), actual 

support interactions frequently fail to yield positive outcomes (Bolger et al., 2000; McDowell & 

Serovich, 2007; Shrout, Herman, & Bolger, 2006; Zee & Bolger, 2019). Given these discrepant 

findings, the third research question compared the mental health associations of perceived global 

(cross-sectional) and perceived enacted (daily) support on individuals’ global mental health. 

Perceived global support thereby refers to individuals’ perceived access to network size, ER 

strategies and repertoire, which was measured at baseline. Perceived enacted support refers to 

individuals’ perceived daily availability of support. In line with the research evidence cited 

above, larger effects are hypothesized for individuals’ support perceptions compared to their 

actual social exchanges: 

Hypothesis 3: Compared to perceived enacted (i.e., averaged daily) support (network size, 

ER strategies and repertoire), perceived global support indices (measured at baseline) will be 

associated with greater wellbeing and less grief at follow-up. 

Attachment Theory: Mental representations from living and deceased loved ones 

Attachment theory (Bowlby, 1973) serves as one framework to explain the positive 

effects of perceived support on individuals’ health independent of actual support transactions. 

According to attachment theory, individuals develop internal representations of their relationships 

(i.e., working models of attachment) through repeated social interactions with caregivers 

(Bowlby, 1973). In response to stressful life events, these working models automatically get 

activated and act as interpretative filters through which individuals appraise a situation. For 

instance, Mikulincer, Gillath, and Shaver (2002) showed that in response to stress, an individual’s 

attachment system automatically searches their memory for representations of people who might 

provide protection and support. 
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Research evidence shows that simply drawing on one’s working model of supportive 

attachment figures can increase social support perceptions (e.g., Collins & Feeney, 2004) and 

provide psychological resources to enhance self-regulation for managing stressors, even in the 

absence of physically present attachment figures (e.g., Bourassa, Ruiz, & Sbarra, 2019; 

Mikulincer & Shaver, 2004, 2007; Smith, Ruiz, & Uchino, 2004). 

Mental representations of deceased loved ones. One interesting but unexplored 

question is whether individuals may also benefit from accessing mental representations of 

deceased loved ones. When people experience the death of an attachment figure, internal working 

models need to be updated (Mikulincer, 2008). This attachment reorganization can involve two 

major tasks, (1) accepting the loss and rearranging the attachment hierarchy by transferring 

attachment functions from the deceased to living attachment figures, and (2) maintaining a 

symbolic attachment to the deceased and integrating the lost relationship into one’s working 

models (Mikulincer, 2008). Maintaining an ongoing, symbolic relationship to a deceased loved 

one is quite common (Datson & Marwit, 1997) and can take on various forms, including keeping 

belongings of the deceased, reminiscing, experiencing a sense of loving presence, internalizing 

the deceased’s habits, values, and interests, or continuing the deceased’s legacy (Klass, 

Silverman, & Nickman, 1996; Root & Exline, 2014). Although bonds are oftentimes perceived as 

positive and helpful by survivors (Nowatzki & Kalischuk, 2009; Root & Exline, 2014), 

quantitative data suggests that they can be both adaptive, particularly when internalized (e.g., 

bonds fostering psychological proximity through seeking guidance) (Field & Filanosky, 2010; 

Scholtes & Browne, 2015), and maladaptive when externalized (e.g., evocations of the deceased 

through hallucinations or maintaining the deceased’s possessions) (Field, Nichols, Holen, & 

Horowitz, 1999; Scholtes & Browne, 2015). Thus, whether thoughts of the deceased confer 

benefits for survivors may depend on the specific content of these symbolic interactions. 
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Defining ER from thoughts of the deceased. Building on the posited benefits of 

internalized bonds, the present study defined mental representations of the deceased as deliberate, 

interactive, internally generated mental imagery of the deceased loved one in which specific ER 

strategies (e.g., touch) are imagined. These experience provide survivors with opportunities to 

interact with the deceased in the here and now, and thereby may help regulate emotional 

experiences. For instance, our participant Margo might feel soothed by thinking about how her 

deceased husband used to comfort her when she was upset (e.g., imagining a hug from him). Or 

she may seek guidance from him on how to handle current work-related stress (e.g., imagining 

receiving advice from him). Through an internal dialogue with her deceased husband and the 

specific ER strategies imagined, Margo may gain a new perspective on the stressor and 

reinterpret its meaning, thereby attenuating emotional arousal. 

The present study investigated whether individuals benefit from daily ER from thoughts 

of the deceased. Drawing on attachment theory (Bowlby, 1973) and research evidence 

documenting that individuals can benefit from accessing internal representations of living 

attachment figures (e.g., Bourassa et al., 2019; Mikulincer & Shaver, 2007), I hypothesize that: 

Hypothesis 4: Daily (and averaged daily) ER from thoughts of the deceased (in terms of 

number of ER strategies) will be associated with greater same-day (and averaged daily) 

wellbeing and lower grief. 

Interindividual differences in ER from thoughts of the deceased: The role of 

attachment style. Attachment style is one individual difference variable that may influence the 

extent to which survivors utilize the deceased for ER, and experience mental health benefits. 

According to Bowlby (1973), individual differences in internal working models of self and others 

arise from interactions with attachment figures in infancy based on their availability, 

responsiveness and supportiveness in times of need. For instance, repeated experiences of 
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responsive attachment figures reinforce reliance on social support as a distress-regulation strategy 

whereas their unresponsiveness or unavailability weakens an individual’s sense of security and 

undermines reliance on support seeking. Such differences in support seeking behavior are 

typically conceptualized in terms of attachment orientations.  

A popular two-dimensional approach to measure attachment orientations distinguishes the 

degree to which people report attachment avoidance and anxiety (Brennan, Clark, & Shaver, 

1998). Individuals scoring high on anxiety and/or avoidance are typically considered to be 

insecurely attached, whereas individuals scoring low on both anxiety and avoidance are 

considered more securely attached. Attachment-related anxiety is characterized by a strong desire 

for closeness and safety, intense worries about partner availability and responsiveness, and 

worries about one’s value to a partner. Attachment-related avoidance is characterized by 

discomfort with emotional closeness, a preference for interpersonal distance, low emotionality, 

and extreme self-reliance. Because avoidantly attached individuals have learned not to trust 

others (including the deceased), they presumably try to manage their emotions by avoiding rather 

than approaching the deceased. In turn, they should also benefit less from ER from thoughts of 

the deceased compared to individuals who desire relational closeness and feel more comfortable 

relying on others for support (securely and anxiously attached individuals). 

Attachment style, endorsement of continuing bonds and mental health. In line with 

this reasoning, positive associations have been reported between secure attachment and 

endorsement of continuing bonds with a deceased (Waskowic & Chartier, 2003), and inverse 

relationships between avoidant attachment and continuing bonds (Currier, Irish, Neimeyer, & 

Foster, 2015). Distinguishing between insecurely attached individuals, anxiously attached 

widow(er)s have more positive and fewer negative thoughts about their deceased spouse, whereas 

the opposite pattern seems to be the case in avoidant attachment (Field & Sundin, 2001). Other 
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studies have found no relationship between attachment style and endorsement of continuing 

bonds (Field & Filanosky, 2010). Thus, even though research is scarce, existing findings are in 

line with the hypothesized association between secure and anxious attachment and attempts to 

seek closeness to the deceased, and obsessive self-reliance and a decreased desire to maintain a 

connection in avoidant attachment. 

Whether attachment style and continuing bonds interact to predict bereavement outcomes 

is unclear. So far, only one study has investigated the combined effect of attachment style and 

continuing bonds on mental health outcomes. Currier et al. (2015) examined the interplay 

between attachment and continuing bonds (operationalized as an aggregate score of internalized 

and externalized bonds) in grief among young adults who lost a loved one to a violent death. In 

this study, the relationship between continuing bonds and grief symptoms was moderated by 

individuals’ attachment style. Continuing bonds were most predictive of intense grief for those 

whose attachment styles were more highly avoidant and minimally anxious, and less predictive 

for individuals with high anxiety and/or low avoidance.  

The present study assessed whether differences in attachment style moderate the daily 

relationship between ER from thoughts of the deceased and mental health outcomes. Building on 

the negative relationship between avoidant attachment and continuing bonds (Waskowic & 

Chartier, 2003) and greater adjustment problems for avoidantly attached survivors who maintain 

a connection to the deceased (Currier et al., 2015), I hypothesize:  

Hypothesis 5: Attachment insecurities will moderate the relationship between daily (and 

averaged daily) ER from thoughts of the deceased (in terms of number of ER strategies) 

and same-day (and averaged daily) wellbeing and grief, with daily ER from thoughts of 

the deceased being more maladaptive in cases of high avoidant attachment. 
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The final research question compared mental health associations between ER from 

thoughts of the deceased and ER from network members. Building on previously cited literature 

that perceptions of social support track individuals’ wellbeing more often than actual support 

exchanges (McDowell & Serovich, 2007; Reinhardt et al., 2006), I hypothesize: 

Hypothesis 6: Compared to ER from network members, daily (and averaged daily) ER 

from thoughts of the deceased (in terms of number of ER strategies) will be associated 

with greater wellbeing and lower grief the same-day (and across the diary period). 

The present study 

Taken together, the aim of the present daily diary study was multifold. First, we 

investigated associations between perceived enacted socioemotional support from network 

members and individuals’ daily mental wellbeing and grief. Based on the conceptual rationale 

outlined above, we expected positive links between different indicators of socioemotional support 

and mental wellbeing, and inverse relationships for grief. Second, we tested the incremental 

validity of repertoire, ERROSS’ main variable, hypothesizing that perceived enacted repertoire 

would explain greater variance beyond the effects of network size and number of ER strategies. 

Third, we compared the mental health associations of perceived global and  perceived enacted 

socioemotional support indices, hypothesizing larger effects for global perceptions of support. 

Fourth, we investigated associations of ER from thoughts of the deceased on mental wellbeing 

and grief, and tested whether this association might be moderated by individuals’ attachment 

style. As a final research aim, we compared mental health associations between daily ER from 

living and deceased loved ones. 

 

Method 

Procedure 
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 Participants were English-speaking adults who experienced the death of a romantic 

partner or spouse. Individuals were recruited through (social) media advertisements, a registry of 

community members who responded to previous recruitment efforts in our laboratory, referrals 

from bereavement institutions as well as via word-of-mouth (Stelzer, Knowles, Wilson, & 

O'Connor, 2019). To be enrolled, individuals must have experienced bereavement of a romantic 

partner or spouse in the past five years, and they had to have daily access to the Internet. Ethical 

approval for this study was obtained from the local ethical review board at the University of 

Arizona. Prior to beginning the study, all participants provided written informed consent. 

Recruitment ran from August 2019 to March 2020. 

After a phone screening, eligible participants were emailed a link to an online informed 

consent and a first survey (t0). Once this initial assessment was completed, research staff called 

the participant to provide detailed instructions on how to complete the daily diary. The daily data 

for this study were collected online via Qualtrics Survey Software. For 14 consecutive days, 

participants received a link to the online diary to be filled out every evening before going to bed 

until 14-diary entries were completed. To promote compliance, participants received daily 

reminders (via text message or email) to fill out the survey and access to a cell phone “help” 

hotline to address questions or concerns. The daily survey was kept brief to maintain participant 

motivation and maximize responses (Mehl & Conner, 2012). Following the 14 daily diary 

responses, participants completed a final follow-up survey (t1). Upon completion of all study 

procedures, participants received $25 with the option to donate their compensation to a 

bereavement charity. 

Participants 

 A power analysis conducted in R Studio using the package simr (Green & MacLeod, 

2016) recommended that approximately 110 participants are necessary to obtain a power of 80% 
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for a small to medium sized effect. 300 individuals contacted our lab and 219 were screened for 

eligibility. Of the 219 screened individuals, 31 did not meet inclusion criteria, and 22 participants 

withdrew from the study after completing baseline (see Figure 2 – study consort diagram). This 

resulted in a final sample of 156 participants who completed at least 10 diary days. The sample 

comprised 85.9% women, with an average of 56 years (M = 56.69, SD = 16.95, range: 25-90 

years). The majority of participants were White (93.6%) and highly educated (84.6% reported at 

least college). Participants had experienced the death of a spouse or romantic partner 

approximately two years prior (M = 25.7 months, SD = 17.59, range: 0.7-63 months) 1. On 

average, participants had been dating for 25 years (M = 25.21, SD = 17.48, range: 2-69 years) 

prior to their loss, and 23.1% were in a new romantic relationship at the time of the study. Most 

participants experienced a nonviolent death (72.4%). A little less than half of the sample expected 

the loss (37.8%) and 39.9% of our sample received professional mental health services following 

the death. Across participants, we obtained 2184 complete diary entries. 

Global measures 

During both the initial (t0) and follow-up assessment (t1), participants completed a series 

of questionnaires, which provided measures of perceived global network size and interpersonal 

ER, perceived global mental wellbeing and grief severity as well as potential trait level 

moderators of within- and between-person relationships between predictor and outcome measures 

(see Appendix A for an overview of global measures). Internal consistencies for global measures 

are presented in Table 2. 

Network size. An adapted version of the Social Network Index (SNI) (Cohen et al., 1997) 

was used to assess the total number of people with whom participants have regular contact. The 

 
1 In order to overcome recruitment challenges, we had initially extended the recruitment window to include 
participants with a maximum length of bereavement of five years. Including those participants (time since loss 3-5 
years; n = 40) did not change the main findings, and thus results for all N = 156 participants are presented. 
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adapted SNI (Stelzer et al., under review) measured social networks across five types of 

relationships (romantic partner, family, friends, additional network members, online contacts). 

For each type of relationship, respondents indicated the name (e.g., Emily A.) of network 

members they see or talk to at least once every two weeks. To reduce participant burden, 

participants were able to enter a maximum of one to seven names. If participants wanted to list 

more network members, they were asked to select the individuals they see or talk to the most. 

Interpersonal ER strategies. In order to assess ER strategies provided by each network 

member, we presented the name of the network members participants previously listed as part of 

the SNI. For each network member, participants were able to select from 18 ER strategies the 

ones the respective network member usually or most often provides in response to their own 

emotions. For example, “Emily A. _____ (strategy from list, e.g. makes me laugh) when I have 

strong feelings.” In addition, participants were able to add up to four additional ER strategies to 

the list for each network member and they were able to select “does none of the things listed 

above and does not provide any other support” to indicate that a network member provides no ER 

strategies. 

 The same ER strategies were presented for the deceased with a slightly modified stem to 

capture ER strategies previously provided by the deceased (“The deceased used to _______ 

(strategy from list, e.g., sympathize with me) when I had strong feelings.”).  

Grief symptoms. The Inventory of Complicated Grief-Revised (ICG-R) (Prigerson & 

Jacobs, 2001; Prigerson et al., 1999) was administered to assess emotional, cognitive, and 

behavioral grief reactions following the death of a loved one, such as yearning for the deceased, 

preoccupation, or avoidance of loss reminders (e.g., “I am preoccupied with thoughts of 

_______'s death.”). Participants rated 15 items in addition to a functional and duration criterion 
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on a five-point scale (1 = almost never/not at all, 5 = always/overwhelmingly). Higher scores on 

the ICG-R indicate greater grief severity. 

Mental wellbeing. Mental wellbeing was assessed using the Warwick-Edinburgh Mental 

Wellbeing Scale (WEMWBS) (Tennant et al., 2007). Participants rated 14 items on a five-point 

scale (1 = none of the time, 5 = all of the time) with higher scores indicating greater positive 

states of being, thinking, behaving, and feeling (e.g., “I have been feeling good about myself.”). 

Trait attachment orientations towards the deceased. The Experiences in Close 

Relationships Structures (ECR-RS) (Fraley, Heffernan, Vicary, & Brumbaugh, 2011) 

questionnaire measured attachment anxiety and avoidance in relationship to the deceased. 

Participants rated nine items (e.g. “It helped to turn to the deceased in times of need.”), which 

were adapted to fit the experience of bereavement, on a seven-point scale (1 = strongly disagree, 

7 = strongly agree). 

Demographic and loss-related variables (t0). Participants reported demographic (e.g., 

age, gender, education, race), and loss-related information (e.g., date of death, relationship length 

prior to death, cause of death, expectedness of death, professional grief support). 

Daily Diary Measures 

During the daily diary, participants rated their daily wellbeing and grief, indicated the 

names of network members they interacted with (including the deceased) and reported on their 

ER from these network members since the last reporting (see Appendix B for an overview of 

daily measures). Internal consistencies for level-1 and level-2 are presented in Table 3. 

Daily grief symptoms. Participants responded to eight questions tapping their grief 

symptoms since the last reporting on a 5-point scale (1 = almost never, 5 = continuously). Items 

were chosen from the inventory of complicated grief (ICG-R) (Prigerson & Jacobs, 2001; 

Prigerson et al., 1999) to measure daily levels of preoccupation with and yearning for the 
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deceased, avoidance of loss reminders, meaninglessness, emotional pain, emotional numbness, 

bitterness and loneliness (e.g., “Since the last reporting, I have felt lonely”). An index of daily 

grief symptoms was calculated by creating the mean score of all items. 

Daily wellbeing. Daily wellbeing was measured in terms of hedonic wellbeing, defined as 

affect and life satisfaction. (Nezlek & Allen, 2006; Nezlek, Newman, & Thrash, 2017; Oishi, 

Diener, Choi, Kim-Prieto, & Choi, 2007). For individuals’ daily affect, we used the circumplex 

model of emotions (Feldman Barrett & Russell, 1998). Participants rated the extent to which they 

experienced positive activated affect (“happy”, “energetic”, “proud”), positive deactivated affect 

(“valued”, “relaxed or calm”), negative activated affect (“anxious or nervous”, “guilty or 

ashamed”), and negative deactivated affect (“sad”, “disappointed”) since the last reporting on a 7-

point scale (1 = I did not feel this way at all, 7 = I felt this way very strongly). For daily affect, 

two different scores were calculated: the mean for the negative affect and the mean for positive 

affect. With respect to daily life satisfaction, participants responded to two questions that 

assessed their life satisfaction each day on a seven-point scale (Oishi et al., 2007) (“Since the last 

reporting, how satisfied have you been?”; “Since the last reporting, how have things been?”, 1 = 

very dissatisfied/terrible, 7 = very satisfied/excellent). 

Daily network size. To assess individuals’ daily network size, participants saw a list of 

network members (including the deceased) that they had identified at the initial measurement 

time point (t0), and were asked to indicate which network member they had interacted with since 

the previous diary reporting. Participants were able to select multiple network members and to 

list “other” people if their interaction partner is not listed. In addition, participants were able to 

indicate if they did not interact with anybody to distinguish participants without social 

interactions from those who did not respond to this question. The sum of network members 

identified per day (minus the deceased) constituted a participant’s “daily network size”. Please 
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note that network members still counted towards daily network size even if they did not provide 

any ER strategies. 

Daily ER from network members. For each network member participants interacted with 

that day, participants then selected from a list of 18 ER strategies the ones this particular network 

member provided to them that day (“Since the last reporting, Tom B. (name of network member) 

__________ (strategies: comforted me, changed my perspective etc.)”). In addition, participants 

were able to indicate additional strategies not represented in the list, and they were able to select 

if their network member did not provide any support. The same ER strategies also appeared for 

their deceased loved one, however the stem was modified (“Since the last reporting, I 

imagined/felt that the deceased _____ (strategies: comforted me etc.).”). The sum of unique ER 

strategies provided across all network members (except for the deceased) constituted participants’ 

“daily ER strategies from network members”. Importantly and different from repertoire, even if 

the same ER strategy was provided by different network members that day, it only counted once 

for number of daily ER strategies. The sum of ER strategies provided by the deceased across the 

day constituted participants’ “daily ER from thoughts of the deceased”. “Daily repertoire” from 

network members was calculated by summing all ER strategies provided from all network 

members each day. 

Planned analyses 

Coding of “additional” ER strategies. Open-ended responses for additional ER 

strategies listed by participants were manually coded. If possible, open-ended responses were 

coded as one of the 18 existing ER strategies (e.g., helps me see the whole picture was coded as 

broadens my perspective). Strategies that could not be coded into one of the existing categories 

were considered additional ER strategies unless participants provided just general information 

(e.g., “my pastor”) not pertinent to ER. The sum of unique additional ER strategies was added to 
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participants’ perceived global or perceived enacted “number of ER strategies” scores. The total 

sum of additional ER strategies provided across network members was added to individuals’ 

perceived global or perceived enacted “repertoire” score. Since our main findings did not change 

when additional ER strategies were included, we are reporting results without considering 

additional ER strategies. 

Quantitative data analysis. The first stage of the data analysis process included 

assessment of the reliability of the global and daily measures, distribution of outcome variables 

and correlations between predictors and outcomes. To assess the scale reliability of global (i.e., 

baseline and follow-up) measures, Cronbach’s alpha coefficients was computed (see Table 2). 

For daily measures, we computed the multilevel equivalent of Cronbach’s alpha, providing 

reliability estimates for both level-1 and level-2 (see Table 3). Given that the reliability estimates 

were poor for the subscales daily activated and deactivated positive and affect, we combined 

items and distinguished between positive and negative affect only. 

For descriptive purposes, we computed zero-order correlations among study variables. 

For daily study variables, within-person and between-person correlations were computed. 

Within-person correlations were computed using person-centered scores, and between-person 

correlations using individuals’ mean scores across the diary period. On the whole, between-

person correlations of the study variables were larger than within-person correlation estimates 

(see Table 4). For two of the three ERROSS variables (number of unique ER strategies and 

repertoire), within-person (.72) and between-person (.89) correlations were particularly high, 

suggesting that they are measuring the same construct. Given these high correlations between 

number of unique ER strategies and repertoire and our focus on assessing the incremental validity 

of repertoire, we no longer distinguished between ER strategies and repertoire for the daily 
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measures but instead only considered the variables network size and repertoire for research aims 

one. 

Multilevel modeling was used to analyze the diary portion of the data because it models 

both within-subject and between-subject differences and corrects for non-independence of data. 

Data was conceptualized as a two-level structure in which days were nested within individuals. A 

series of multilevel models were conducted using the lme function from the nlme package in 

RStudio (Pinheiro, Bates, DebRoy, Sarkar, & Team, 2020) with maximum likelihood estimation 

method to account for the repeated measures nested within person. At first, we conducted null or 

unconditional models (no predictors at either level of analysis) that estimated the mean. As can 

be seen in Table 3, for all outcome measures 23-40% of the variance was within-persons, 

suggesting that it is important to consider each of our daily measures as a state-like construct as 

well as a trait-like construct. Following the unconditional means model, we assessed whether 

there was a main and random effect of linear (model two) and quadratic time (model three) for 

any outcome. The fourth model assessed the effect of covariates by including participant gender, 

age and time since loss at level two. If any covariates emerged as significant, we reran model four 

with the significant predictor(s) only and compared it to the more parsimonious previous model. 

Model five examined the within- and between-person relationships between daily (averaged 

daily) predictors (i.e., network size and repertoire) on daily (averaged daily) outcomes. All 

predictors were treated as fixed effects in model five. For within-person (i.e., same-day) 

relationships, predictors were person-centered such that each person’s daily score on each time-

varying predictor (i.e., network size and repertoire) was centered on that person’s mean score for 

that predictor for the 14 days. For between-person (i.e. averaged) relationships, individuals’ mean 

scores across the diary period were entered. By doing so, it is possible to distinguish effects on 

the within-person level, in this case fluctuations around a person’s individual mean across the 
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diary period, from effects of interindividual differences, in this case a person’s mean level 

compared to other people across the diary period, on the outcome. Because, within- and between-

person effects were entered into the model at once, interpretation of each effect is controlling for 

all other effects. The final model six treated the within-person (i.e. level 1) predictor as random 

effect. If any of the within- or between-person effects were significant, we tested whether effects 

were significantly different from each other by including grand-mean centered scores instead of 

person-centered scores of time-varying predictors. 

The same models were computed for ER from thoughts of the deceased (i.e. research 

question four). In addition, we tested the interaction whether participants’ attachment style 

moderated the association between ER from thoughts of the deceased and wellbeing or grief. 

Here, we specified models with avoidant attachment being the level-2 (i.e. between-person) 

predictor and (averaged) daily number of ER from thoughts of the deceased being the time-

varying level-1 (i.e. within-person) and level-2 (i.e. between-person) predictor. 

All of the multilevel models outlined above were computed for each of the four dependent 

variables (i.e. positive affect, negative affect, life satisfaction and grief). Log likelihood deviance 

statistic was used to compare nested models. If inclusion of predictors did not provide 

significantly better fitting models, we chose the more parsimonious model without the added 

predictor(s). 

To give an example, the level-1 equation for network size on grief reads as follows: 

griefpt = β0p + β1p (time) + β2p (time)2 + β3p (person centered network size) + rpt 

with p being the person’s grief across t points of measurement. β0p is person p’s intercept 

representing a person’s initial level of grief. β1p, β2p and β3p are the slopes representing the 

within-person association between grief with linear time trend, quadratic time and network size, 

and rpt is the residual variance. 
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The sample level-2 equation for grief is as follows: 

β0p =  γ00 + γ01 (sex) + γ02 (age) + γ03 (time since loss) + γ04(person mean of network size) + 

u0p 

with γ00 being the sample mean of grief, and γ01, γ02 and γ03 being the effects of the 

covariates sex, age and length of bereavement and γ04 reflecting the between-person association 

between grief and network size. u0p is the error. 

Due to the high within- and between-person correlations of ER strategies and repertoire, 

we no longer estimated the incremental validity of (averaged) daily repertoire. Thus, research aim 

two will not be addressed in the results section. 

To estimate the incremental validity of perceived global vs. perceived enacted network 

size, ER strategies and repertoire on mental wellbeing and grief severity at follow-up (research 

question three), we conducted three separate stepwise hierarchical linear regression analyses. 

Each hierarchical regression analysis consisted of three steps, with covariates (sex, age, length of 

bereavement) entered at step one, perceived enacted socioemotional support (e.g., person mean 

levels of daily network size) entered in step two, and the perceived global predictor (e.g., network 

size assessed at baseline) added in step three. The same models were conducted for ER strategies 

and repertoire, adding one predictor at a time before comparing the fit of these models using ΔR2, 

the Akaike information criterion (AIC) and Bayesian information criterion (BIC). A significant 

change in R2 and smaller AIC and BIC values were considered as evidence for incremental 

validity. In addition, standardized (β) regression coefficients were compared as an index of 

relative magnitude. 

To compare the mental health associations between ER from living and deceased loved 

ones (research question six), we ran the same series of multilevel models as described above (for 

research question one) but included both predictors as fixed effects in model five in order to 
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compare their relative magnitude. If both ER from living and deceased loved ones resulted in 

significant associations with our outcomes, we concluded that both are valuable predictors and 

compared the standardized (β) regression coefficients to provide some sense of relative 

magnitude. If only one main effect was significant but not the other, we considered this as 

evidence that only one predictor matters. 

Missing data was minimal with less than 2% missing data for baseline and follow-up 

measures and less than 0.5% missing data for diary measures. Given the minimal number of 

missing data, multilevel analyses were computed on complete cases only. 

Study aims, hypotheses and planned analyses were preregistered at the Open Science 

Framework https://osf.io/9a8rt/. 

Results 

Descriptive statistics: Network size, ER strategies and repertoire 

 Perceived global (baseline) network size, ER strategies and repertoire. Participants 

reported a mean network size of 11.43 (range: 1-28, mode = 7; SD = 5.17), and access to an 

average of 14.55 different ER strategies (range: 4-18, mode = 17; SD = 3.19). Individuals’ 

perceived repertoire ranged from five to 303 with a mean score of 12.05 (mode = 43; SD = 

57.75). For ER strategies from the deceased, participants reported that they had received an 

average of 12.05 ER strategies from their partner when he/she was alive (range: 0-18, mode = 16; 

SD = 4.54), while continuing to sense an average of 5.79 strategies following their death (range: 

0-18, mode = 0; SD = 5.09). Table 2 contains descriptive information and zero-order correlations 

of baseline and follow-up study variables. 

Perceived enacted (daily) network size, ER strategies and repertoire. Across the 14-

day diary period, participants reported a mean network size of 2.60 (SE = 0.13), and access to an 

https://osf.io/9a8rt/
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average of 4.95 (SE = 0.27) different ER strategies from network members and 0.94 (SE = 0.14) 

ER strategies from the deceased. Individuals’ mean daily repertoire was 8.32 (SE = 0.62). Table 3 

depicts descriptive information of daily measures. Table 4 contains estimates of within- and 

between-person correlations for the daily study constructs. 

Research question 1: Associations between ER from network members and wellbeing and 

grief 

Our first research aim tested whether individuals’ (averaged) daily network size and 

repertoire were associated with (averaged) daily mental wellbeing and grief. Consistent with our 

hypotheses, participants who had access to a large network and a large repertoire during the 14 

day long study period reported higher averaged levels of mental wellbeing (i.e. higher positive 

affect, lower negative affect, and higher life satisfaction) compared to those who interacted with 

fewer people and those who had access to a smaller repertoire across the diary period. As can be 

seen in Tables 5-7, a participant who is average on time since loss compared to other people, 

would report 0.24 (p < .001, CI: 0.14 to 0.35) more positive mood, 0.19 (p < .001, CI: 0.09 to 

0.30) more life satisfaction, and -0.04 (p < .05, CI: -0.08 to -0.01) less negative mood on average 

across the diary period for every available additional network member they interacted with 

compared to other people averaged over the 14 days. In addition, an increase of 0.06 (p < .001, 

CI: 0.04 to 0.08) more positive mood and 0.05 (p < .001, CI: 0.03 to 0.07) more life satisfaction 

as well as a decrease of -0.01 (p < .01, CI: -0.18 to -0.00) in negative mood across the diary 

period is expected for every one-unit increase in repertoire size compared to other people 

averaged over the 14 days. 

With regard to same-day relationships, we found a positive association between daily 

repertoire size and positive affect. On days when people had access to a larger repertoire 

compared to their own average, their positive affect was higher than it was on days when they 
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had a smaller repertoire available. More specifically, on days when a person’s repertoire 

increased by one-unit (either by having access to an additional network member or an additional 

ER strategy) relative to their own mean, their daily affect increased by 0.01 (p < .01, CI: 0.00 to 

0.02), controlling for average time since loss and their own average repertoire size compared to 

other people. A significant same-day relationship also emerged for network size and life-

satisfaction. Contrary to our hypothesis, individuals reported lower life satisfaction (b = -0.03, p 

< .05, CI: -0.05 to -0.00) on days when they had many social interactions relative to their own 

mean. Including within- and between-person effects of network size and repertoire, our models 

explained 75.42 and 76.36% respectively of the variance in positive affect, 70.25-67.37% of the 

variance in negative affect, and 74.64-75.62% of the variance in life satisfaction. For grief, 

neither daily (within-person) nor averaged daily (between-person) effects of network size and 

repertoire were significant. The results of these analyses are presented in Tables 5, 6, and 7. 

Research question 2: Incremental validity of perceived enacted repertoire 

Given the high within- and between-person correlations of ER strategies and repertoire (τb 

= .72 and .89 respectively), we no longer estimated the incremental validity of (averaged) daily 

repertoire beyond network size and ER strategies. 

Research question 3: Incremental validity of perceived global vs. perceived enacted support 

indices 

 The third research aim tested whether perceived global support indices (measured at 

baseline) are associated with greater mental wellbeing and less grief at follow-up compared to 

perceived enacted socioemotional support (measured daily). Consistent with our hypothesis, 

results from hierarchical regression analyses (see Tables 8, 9, and 10) showed that perceived 

global support indices explained additional variance in mental wellbeing beyond perceived 

enacted support (network size: ΔR2 = 0.053, p < .001; ER strategies: ΔR2 = 0.016, p < .001; 
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repertoire: ΔR2 = 0.045, p < .001). Specifically, perceived global support indices were statistically 

associated with mental wellbeing when controlling for time since loss, participant age and gender 

as well as perceived enacted support. Similarly, perceived enacted support indices remained 

significant when adding global measures in step three. In addition, standardized beta coefficients 

were larger for perceived global network size (β = 0.28, p < .001) and repertoire (β = 0.29, p < 

.001) compared to their averaged daily counterparts (network size: β = 0.15, p < .001; repertoire: 

β = 0.18, p < .001), whereas the opposite was true for ER strategies (perceived global: β = 0.15, p 

< .001; perceived enacted: β = 0.31, p < .001). AIC and BIC values suggested that models 

containing both perceived global and perceived enacted support indices fit the data better 

compared to models one and two.  

 For grief severity, perceived global network size and repertoire explained additional 

variance beyond perceived enacted network size and repertoire (network size: ΔR2 = 0.003, p < 

.01; repertoire: ΔR2 = 0.001, p < .05), and they were statistically associated with grief severity 

beyond the effects of perceived enacted support and covariates. Again, perceived enacted support 

indices remained significant when adding global measures in the last step of our hierarchical 

regression analysis. Standardized beta coefficients were larger for perceived enacted network size 

(β = -0.22, p < .001), ER strategies (β = -0.27, p < .001) and repertoire (β = -0.22, p < .001) 

compared to their perceived global counterparts (network size: β = -0.06, p < .01; ER strategies: β 

= -0.01, p = .743; repertoire: β = -0.07, p = .05). AIC and BIC values favored the models 

containing both perceived global and perceived enacted support indices for network size and 

repertoire. With regard to ER strategies, change in R2 (ΔR2 = 0.001, p > .05) as well as AIC and 

BIC values indicate that the model containing only perceived enacted ER strategies fit the data 

better than the model containing both perceived enacted and perceived global number of ER 

strategies. Overall, these results suggest that perceived global support indices explain additional 
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variance beyond perceived enacted socioemotional support, while highlighting that both 

perceived global AND perceived enacted network size, ER strategies and repertoire are useful 

predictors for individuals’ mental health. 

Research question 4: ER from thoughts of the deceased and wellbeing and grief 

Our fourth research aim tested whether ER from thoughts of the deceased was associated 

with (averaged) daily mental wellbeing and grief. Consistent with our hypotheses, people who 

reported more ER strategies from the deceased during the 14 day long study period reported 

higher positive affect and higher life satisfaction compared to those who sensed fewer ER 

strategies. Controlling for time since loss, linear time trend and daily levels of positive affect, 

participants would report 0.16 (p < .01, CI: 0.05 to 0.26) more positive mood and 0.10 (p < .05, 

CI: 0.00 to 0.20) more life satisfaction on average across the diary period for every additional ER 

strategy sensed from the deceased compared to other people averaged over the 14 days. 

With regard to same-day relationships, we found a positive association between daily ER 

from thoughts of the deceased and negative affect. On days when people reported more ER 

strategies from the deceased relative to their own mean, their negative affect was higher than it 

was on days when they sensed fewer ER strategies. For every additional ER strategy reported 

compared to their own mean, their daily negative affect increased by .02 (p < .001, CI: 0.01 to 

0.03), controlling for average time since loss and their own average ER from thoughts of the 

deceased compared to other people. For grief, neither within- nor between-person effects of ER 

from thoughts of the deceased were significant. Including within- and between-person effects of 

number of ER strategies from the deceased, our models explained 74.64% of the variance in 

positive affect, 76.44% of the variance in negative affect, and 74.67% of the variance in life 

satisfaction. The results of these analyses are presented in Tables 11 and 12. 
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Research question 5: Attachment moderators of the association ER from thoughts of the 

deceased and mental health 

Research question five investigated whether avoidant attachment moderates the 

relationship between (averaged) daily ER from thoughts of the deceased and (averaged) daily 

wellbeing and grief. As can be seen in Tables 11 and 12, the interaction of ER from thoughts of 

the deceased by avoidant attachment was not significant for any of the four outcomes. 

Research question 6: Comparing mental health associations between ER from thoughts of 

the deceased and living loved ones 

The final research question compared (averaged) daily mental health associations between 

ER from thoughts of the deceased and ER from living loved ones. Entering both predictors as 

fixed effects in multilevel models resulted in significant main effects for positive affect, negative 

affect and life satisfaction. Contrary to our hypothesis, we found positive same-day (b = 0.02, β = 

0.05, p < .001, CI: 0.01 to 0.04) and averaged daily (b = 0.12, β = 0.28, p < .001, CI: 0.07-0.17) 

associations between ER from living loved ones and positive affect, but no associations between 

ER from the deceased and positive affect. For negative affect, daily ER from both living loved 

ones (b = 0.01, β = 0.03, p < .05, CI: 0.00 to 0.01), and from the deceased (b = 0.02, β = 0.05, p < 

.001, CI: 0.01 to 0.03) were associated with increased negative mood. In contrast, averaged daily 

ER was associated with lower negative mood only when provided by living loved ones (b = -

0.02, β = -0.15, p < .05, CI: -0.04 to -0.00). For life satisfaction, a positive association emerged 

between averaged daily ER from living loved ones and life satisfaction (b = 0.11, β = 0.28, p < 

.001, CI: 0.06 to 0.16), but no associations between ER from the deceased and life satisfaction. 

For grief, neither ER from living loved ones nor from the deceased were significant. The results 

of these analyses are presented in Table 13. 

Exploratory analyses 
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Lagged-analyses were conducted for all significant within-person associations found in 

research questions one and four in order to explore an alternative causal direction. Lagged-

analyses assessed whether ER from living loved ones or the deceased affected participant’s 

wellbeing the next day. Analyses revealed that previous-day network size did not predict changes 

in life satisfaction (b = .01, SE = .01, p > .05), nor did repertoire predict changes in positive affect 

(b = -.00, SE = .00, p > .05) over and above the concurrent day. For ER from the deceased, 

previous-day number of ER strategies from the deceased predicted participant’s negative affect 

the next day (b = .03, SE = .01, p = .046), when adjusting for previous day negative affect (b = 

.01, SE = .02, p > .05), concurrent ER from thoughts of the deceased (b = .04, SE = .01, p = .001) 

as well as linear and quadratic time trend, participant age, and time since loss. 

In addition, length of bereavement was examined as a moderator of the within- and 

between-person associations between daily ER from thoughts of the deceased and daily mental 

health outcomes. Adding the interaction term between ER from thoughts of the deceased and 

negative affect significantly improved model fit compared to the main-effects model (main-

effects model: AIC: 1479.85, logLik deviance test: -728.92; interaction model: AIC: 1461.06, 

logLik deviance test: -714.53). Time since loss emerged as a significant moderator of the 

between-person relationship between ER from thoughts of the deceased and negative affect (B = -

0.04, SE = 0.01, p = .024). Simple slopes analyses (see Figure 3) showed that the association 

between ER from thoughts of the deceased and negative affect was significant and negative at 

values of time since loss greater than 0.27, and not significant at values of time since loss lower 

than 0.27 (the equivalent of 3.24 months). This suggests a negative relationship between ER from 

thoughts of the deceased and negative affect for participants whose loss occurred a little over two 

years ago (25.7 months + 3.24 months). Participants who accessed many mental representations 

of the deceased across the diary period reported lower negative affect when their loss happened 
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longer ago compared to those with a more recent loss. No significant interaction was found for 

ER from thoughts of the deceased by time since loss on negative affect at the within-person level, 

or for positive affect and life satisfaction at both the within- and the between-person level.  

Discussion 

The present daily diary study tested the ERROSS model (Stelzer & O'Connor, under 

review) in a naturalistic setting, examining whether conjugally bereaved individuals benefit from 

a diverse repertoire of socioemotional support. Beyond living supportive others, the study 

investigated mental health associations of daily ER from thoughts of one’s deceased spouse, and 

the potential role of avoidant attachment. 

Mental health associations of ER from network members 

Consistent with our hypotheses, people who had access to large network and a large ER 

repertoire during the 14-day diary period reported higher averaged levels of mental wellbeing 

compared to those who interacted with fewer people and those who had access to a smaller 

repertoire. On a daily level, we found that people experienced greater positive mood on days 

when they had access to a big ER repertoire, but lower life satisfaction on days when they 

interacted with many people. These findings provide the first naturalistic evidence of the 

ERROSS model, documenting that people experience higher levels of positive mood if daily 

support is diversified across ER strategies and network members (i.e. if people can draw on a 

large repertoire). In addition, our findings confirm previous cross-sectional benefits of a diverse 

repertoire of interpersonal ER (Stelzer et al., under review). The present results also corroborate 

the existing positive link between structural aspects of social relations and psychological health 

(e.g., Ali et al., 2006; Hansen et al., 2017; Holt-Lunstad et al., 2015; Lund et al., 2000; Manvelian 

& Sbarra, in press), while showing that this association does not hold for individuals’ day-to-day 
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life. Although large networks conferred cross-sectional benefits for individuals’ mental 

wellbeing, they were associated with lower life satisfaction ratings on a daily basis. These 

findings confirm ERROSS’ core premise by demonstrating that frequent contact with a large 

number of network members alone is less important for people’s daily mental health than is the 

diversity of emotional support provided. 

Returning to our three participants from the introduction, our findings suggest that Margo 

should do best at the end of the day given her diverse repertoire of network members and ER 

strategies. Building on the regulatory flexibility model (Bonanno & Burton, 2013), ERROSS 

posits that a large repertoire, as in Margo’s case, promotes flexible, context-specific ER by 

providing a pool of different network members and ER strategies to choose from in times of 

need. In a similar vein, existing literature documents benefits of diverse ER strategies and diverse 

ER relationships (but the combination of both which is reflected in repertoire has not previously 

been studied). Lougheed and Hollenstein (2012), for instance, showed that people who report 

using different ER strategies report fewer internalizing problems than those who utilize less 

strategies. Cheung, Gardner, and Anderson (2015) found that people selectively turn to specific 

network members who they consider effective at regulating particular emotions (so called 

“emotionships”), and that individuals can maximize their wellbeing when ER attempts are 

diversified across specialized social ties. The ERROSS model combines these two social support 

aspects (i.e. network size and ER strategies) in the variable repertoire. Repertoire is a unique 

variable such that a one-unit increase in repertoire results from either an additional network 

member or an additional ER strategy—not distinguishing between the two. The high correlations 

between daily ER strategies and daily repertoire suggests that repertoire was more strongly 

comprised of ER strategies in our study. Thus, an increase in daily repertoire resulted more often 

from an additional ER strategy and less often from an additional network member. 
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Given the high correlations between daily ER strategies and repertoire, we were not able 

to assess the incremental validity of daily repertoire. We believe that there are both 

methodological and conceptual reasons for the overlap in ER strategies and repertoire: From a 

methodological standpoint, our measurement window may have been too small to capture enough 

variability in daily network size and number of ER strategies. Conceptually, the high correlations 

may reflect a typical social network constellation commonly found among older adults: small yet 

emotionally supportive networks. This is in line with socioemotional selectivity theory 

(Carstensen, Fung, & Charles, 2003), which posits that, as individuals age, people experience a 

shift in priorities in their social goals emphasizing emotionally meaningful goals. As a 

consequence, individuals actively select emotionally close interaction partners rather than seeking 

a large social network (Lang & Carstensen, 1994, 2002). In line with this reasoning, our 

participants interacted with an average of two people per day who provided five different ER 

strategies on average, resulting in too little variation for repertoire to be different from ER 

strategies. Another possibility is that ER strategies and repertoire simply can’t be distinguished at 

the daily level. Using a younger sample and an extended data collection window, future research 

should test whether the ERROSS variables can be discerned on a day-to-day level. Despite this 

caveat, the present study provides the first evidence for the benefits of a diverse interpersonal ER 

repertoire as individuals go about their daily lives. Previous cross-sectional evidence of ERROSS 

(Stelzer et al., under review) showed that perceived access to a large ER repertoire is linked to 

increased mental wellbeing and lower grief. The present study extended this cross-sectional 

evidence beyond individuals’ perceived access to socioemotional support, documenting benefits 

of perceived enactment of a diverse repertoire for ER. 

Perceived global vs. perceived enacted socioemotional support 
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When comparing mental health associations of perceived global and perceived enacted 

socioemotional support, we found that both perceived global and perceived enacted support 

indices predicted individuals’ mental wellbeing and grief severity at follow-up. This suggests that 

predictions can be enhanced by considering both perceived global and enacted socioemotional 

support. In the past, people’s appraisals of social support often emerged as a better predictor of 

individuals’ wellbeing than actual support exchanges, which showed either non-significant or 

even negative associations with wellbeing (e.g., Bolger et al., 2000; Shrout et al., 2006; Zee & 

Bolger, 2019). It could be that the ER support available to our participants actually meets their 

needs. This match between available socioemotional support and needs could be a function of our 

sample or due to redundancy in network members and ER strategies. As outlined above, our 

sample was predominantly comprised of older adults embedded in small, emotionally supportive 

networks. Interacting with emotionally meaningful social partners may increase the likelihood for 

high-quality context-sensitive emotional support that meets individuals’ needs. In line with this 

reasoning, Scholz, Kliegel, Luszczynska, and Knoll (2012) found age-related differences in social 

support and daily affect, with older but not younger respondents benefiting from daily social 

support. Besides sample characteristics, redundancy in individuals’ repertoire (i.e., having access 

to different network members and ER strategies) may promote a match between enacted support 

and individuals’ emotional needs. 

Comparing standardized betas between global vs. enacted support suggests differential 

associations for outcomes. For mental wellbeing, perceived global network size and repertoire 

were more predictive than their daily counterparts. For grief severity, perceived enacted support 

was more predictive compared to global perceptions. Anecdotally, bereaved people tend to know 

that they have emotionally supportive close others, yet there is an assumption that even one’s 

closest social ties cannot understand and cannot do anything to relieve one’s grief. Counter 
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individuals’ perceptions, enacted socioemotional support may actually provide more comfort and 

support than the bereaved person anticipates and thus help in the long-term. With regard to ER 

strategies, perceived enacted number of ER strategies was more predictive than global 

perceptions for both outcome measures. It could be that people tend to underestimate the specific 

ER strategies network members provide, creating a discrepancy between anticipated and enacted 

number of ER strategies.  

Mental health associations of ER from thoughts of the deceased 

 Do people benefit from accessing mental representations of their deceased spouse and 

imagining specific ER strategies? The findings from this study provide a mixed answer: (1) on a 

daily level, ER strategies from the deceased were associated with increased negative mood, and 

(2) at an aggregated level, they were beneficial for individuals’ positive affect. That is, on days 

when grievers experienced more ER strategies from the deceased than usual, they reported 

increased negative mood compared to days when they reported fewer ER strategies. Across the 

diary period, grievers with greater average access to ER strategies from the deceased experienced 

higher levels of positive affect compared to those with fewer averaged ER strategies. Neither the 

daily nor the average daily effects varied as a function of individuals’ attachment style. 

 These findings are important in that they provide first empirical evidence that ER from 

thoughts of the deceased should be studied daily. In addition, our findings highlight the need to 

distinguish within- and between person effects and suggest that different processes are happening 

at the two levels. On the daily or within-person level, greater ER from thoughts of the deceased 

might be indicative of increased loss processing. Although participants sensed various, 

presumably adaptive ER strategies from the deceased (e.g., a hug or comfort from the deceased), 

such mental representations are likely also painful reminders that one’s partner is no longer alive 

which, in turn, may cause greater negative affect. In addition, the nature of this study may have 
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heightened people’s conscious loss processing by asking participants to report their mental 

interactions with the deceased. Existing literature suggests that conscious grief processing is 

associated with more severe grief (Bonanno, Papa, Lalande, Zhang, & Noll, 2005; Bonanno, 

Wortman, & Nesse, 2004). Another explanation could be that people simply accessed more 

mental representations of the deceased on days when they experienced heightened negative 

mood. More ER from thoughts of the deceased could also be an indicator that the initial ER 

attempt was not successful. 

 Although loss processing can be painful and distressing (as suggested by our daily 

effects), there is reason to believe that it helps bereaved individuals in the long-term. Loss 

processing is posited to help reconstruct meaning, to reorganize their relationship to the deceased, 

and to come to terms with the loss (Bowlby, 1980; Lepore, Silver, Wortman, & Wayment, 1996; 

Stroebe & Schut, 2010). In addition, the conscious loss processing evoked by our study 

procedures may promote unconscious grief processing, which is assumed to facilitate adaptation 

to loss (Dijksterhuis & Strick, 2016; Schneck et al., 2019). It is also possible that participants 

who reported more ER strategies from the deceased across the diary period represent a special 

group of mourners who successfully relocated their deceased spouse in their ongoing lives, and 

who derive satisfaction and positive mood when accessing mental representations. In line with 

such reasoning, researchers emphasize the role of individual differences in effective versus 

ineffective use of continuing bonds (Field, Gao, & Paderna, 2005; Stroebe, Schut, & Boerner, 

2010). Potential individual difference variables that impact whether ER from the deceased is 

sought out and beneficial include sociocultural norms to maintain versus relinquish bonds, 

personal beliefs about the effectiveness of continuing bonds, and loss characteristics. 

Null effects on grief 
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Surprisingly, we did not find any significant within- or between-person effects of any 

socioemotional support indices on individuals’ (averaged) daily grief symptoms. We expected 

that a large repertoire would allow bereaved individuals to flexibly manage their heightened 

emotional reactivity by choosing from a pool of strategies and network members. The importance 

of flexibly engaging with one’s grief is congruent with the dual process model of grief (Stroebe 

& Schut, 2010) which posits that successful adjustment to loss involves a “regulatory” oscillation 

process, whereby bereaved individuals at times confront loss-oriented (i.e. focusing on aspects of 

the loss, e.g., by looking at pictures of the deceased) and restoration-oriented stressors (i.e. 

focusing on secondary stressors, e.g., engaging in new hobbies without the deceased) while 

avoiding them at other times. Having a friend who soothes you when longing for the deceased is 

unbearable, someone who celebrates with you when you’re in the mood for it, and someone who 

distracts from painful feelings should promote regulatory oscillation. Different explanations are 

possible for the nonsignificant associations between daily socioemotional support and grief: First, 

it is possible that the theorized effect truly does not exist. Network members, especially those 

with no prior loss experience (Gear, 2014; Rosenblatt et al., 1991), oftentimes don’t know how to 

handle a person’s grief. This was also mentioned by our participants who reported that their 

friends tried to distract them, cheer them up, or find a “silver lining” to the death, which wasn’t 

what they needed. Such a mismatch between daily enacted social support and grief may account 

for the nonsignificant associations between daily socioemotional support and grief. Second, grief 

may fluctuate greatly throughout a day and such within-day fluctuations are lost by sampling 

grief once a day only. In line with this methodological caveat, some of participants reported 

difficulties rating their grief given that they experienced fluctuations throughout the day. Thus, 

studying daily grief may lend itself to an experience sampling approach with multiple 

assessments administered throughout the day rather than a daily diary design. 



DAILY EMOTION REGULATION DURING BEREAVEMENT 

46 

 

Strengths and limitations 

 The contribution of the present study needs to be evaluated within the context of its 

limitations. First, our findings are correlational in nature and do not imply causality. As such, 

daily levels of mental wellbeing and grief may predict individuals’ social exchanges rather than 

the other way around. To test for reverse causation, one may examine lagged relationships 

between measures taken on adjacent days. Second, it is important to keep in mind that this diary 

study relied on individuals’ self-report and is subject to problems such as memory bias and 

measurement reactivity (Barta, Tennen, & Litt, 2012). Measurement reactivity, which occurs 

when participants systemically change their behavior or responses as a result of repeated 

assessments, is a common problem of daily diary studies (Barta et al., 2012). Reflecting on one’s 

social interactions might be particularly susceptible to measurement reactivity. A number of 

participants reported that the diary made them realize how lonely and isolated they were (“I knew 

I was often lonely, but recording it daily made me realize how much”), lending some credence to 

this measurement concern in our study. Third, the present operationalization of network size and 

ER strategies as well as the measurement window of the diary period may limit the 

generalizability of the present findings. Socioemotional support can take various forms, including 

both proximal (e.g., reappraising a situation, making someone laugh) and distal (e.g., watching 

TV, sharing a meal) ER attempts. Although participants were able to list additional network 

members and ER strategies, our measures may have missed important aspects of socioemotional 

support. In addition, the 14-day diary period may have resulted in a too fine-grained resolution of 

social exchanges, thereby contributing to the small variations in socioemotional support across 

the diary period and the high correlations between daily ER strategies and repertoire, which, in 

turn, prohibited a test of the incremental validity of repertoire. Thus, future research may track 

individuals’ social exchanges every other day instead of daily or during a larger time period to 
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obtain greater variability in both predictors and outcomes. Fourth, results may be biased due to 

the convenience sampling and self-section of individuals who agreed to participate in this daily 

diary study. Our sample may over represent well-adjusted individuals embedded in supportive 

social networks and with a satisfying ongoing connection to the deceased while 

underrepresenting socially isolated grievers. Furthermore, our sample was predominantly 

comprised of older, White women, a common limitation of bereavement samples (Stelzer, 

Atkinson, O'Connor, & Croft, in press; Stelzer et al., 2019). 

Despite these limitations, the present study is novel in various ways. The present study 

not only constitutes the first test of the ERROSS model in a naturalistic setting, it is also one of 

the first daily diary studies in the bereavement context, tracking social support interactions as 

bereaved individuals go about their daily lives. Intensive longitudinal naturalistic methods have 

various methodological and conceptual advantages over state-of-the art retrospective self-report 

assessments such as decreased memory bias, enhanced accuracy of self-reports, and increased 

acknowledgment of context (Mehl & Conner, 2012). One particular strength of our study design 

was the ability to disaggregate between-person and within-person effects of socioemotional 

support and mental health outcomes (Curran & Bauer, 2011). Distinguishing between inter- and 

intrapersonal processes showed that some of our associations operated in the opposite direction 

when evaluated at the two levels. This was the case for within- and between-person effects of 

network size and ER from thoughts of the deceased on mental wellbeing. In addition, the present 

study represents the first attempt to refine the concept of continuing bonds and to test its mental 

health associations with greater ecological validity. Last, the present study was able to address 

current inconsistencies in the literature by comparing the effects of perceived global and 

perceived enacted socioemotional support for individuals’ ER.  

Implications of the Present Study and Future Directions 
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The present study has important implications for the role of social support during the 

transition to widowhood: Most importantly, our findings highlight the mental health benefits of 

having access to different network members and different ER strategies. The ERROSS measure 

included a wide variety of ER strategies including cognitive and socio-affective ER strategies as 

well as attachment-related strategies and strategies pertaining to distraction. At first sight, the use 

of some of these ER strategies may seem inappropriate and ineffective (e.g., drinking, 

celebrating) when interacting with someone who is grieving the death of a spouse. Grief, 

however, comes in many variations and there is not one way of grieving or a uniform way into 

transitioning to widowhood (Zisook & Shear, 2009). The ERROSS scale is a novel measure 

which captures a wide range of ER strategies that are commonly employed in daily lives, thereby 

providing a more accurate representation of how people regulate their emotions during 

bereavement compared to existing measures which only assess few ER strategies. One day, a 

widow may feel like attending a party, the next day she might seek a friend to commiserate with. 

Having access to a pool of network members who provide context-sensitive, non-judgmental 

regulatory support is essential. In order to promote flexible emotional support, informal 

supporters may benefit from training or education programs which encourage network members 

to provide flexible emotional support that meets the internal and contextual needs of the bereaved 

person. Trainings could foster individuals’ empathy (i.e., the awareness of others’ feelings) and 

provide guidance on how to create a supportive environment for the bereaved. Research indeed 

suggests that widows prefer to rely on existing support networks over formal bereavement groups 

(Scott et al., 2007). In addition, bereaved people themselves could get trained in recognizing and 

communicating their emotional needs, and effectively utilizing their existing social support 

system. For instance, existing research suggests that people suffering from complicated grief 

show deficits in emotional expressive flexibility (Gupta & Bonanno, 2011). Difficulties to 
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enhance one’s emotional expression may hinder effective communication of one’s needs and 

help-seeking. Future research could test whether emotional awareness and expression training 

can foster social support benefits. In addition, although the importance of flexibility is implicated 

in this study, future research should test whether people with a greater repertoire actually use 

their network members and ER strategies flexibly. This would require a study that measures 

variability in utilizing network members and/or ER strategies in a way that meets an individual’s 

context. 

One of the oldest and most highly debated questions in the bereavement field 

encompasses the role of grief work (Stroebe, 1993; Stroebe, Schut, & Stroebe, 2005). To what 

extent does successful adjustment to loss necessitate that bereaved individuals confront reminders 

of loss and engage with their grief? Data from the ongoing six-month long-term follow-up will 

help answer this question. Assuming that individuals’ daily mental representations of the 

deceased are an index of their loss processing, we can use this variable to predict their mental 

wellbeing six months post diary completion. 

Other interesting follow-up analyses could explore the moderating role of individual 

differences. For instance, individuals’ beliefs about the efficacy of interpersonal ER and 

continuing bonds might moderate the relationship between social exchanges and mental health. 

The findings of this study also prompt further investigation of the potential pathways linking 

repertoire and mental health. As shown in this study, repertoire was associated with increased 

mental health for both global perceived and perceived enacted support. However, the pathways 

underlying those associations may differ between perceptions and actual social exchanges 

(Stelzer et al., under review). As such, global perceptions of a large repertoire may exert its effect 

through increasing overall levels of perceived support. Perceived enacted repertoire, on the other 
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hand, may impact wellbeing through increasing an individual’s coping resources (e.g., fostering 

intrapersonal ER or coping flexibility). 

For the present study, we assumed that all network members and ER strategies contribute 

equally to its outcomes. In real life, this is rarely the case. For instance, romantic partners 

commonly rely on each other for emotional support (Gurung, Taylor, & Seeman, 2003), and 

differential consequences have been reported for cognitive vs. socio-affective interpersonal ER 

(Nils & Rimé, 2012). Follow-up analyses with these data could examine whether the source of 

social support (e.g., close vs. distal network members) moderates the association between 

socioemotional exchanges and mental health.  

Another avenue for future research involves the use of objective rather than subjective 

measures of social engagement to quantify individuals’ social exchanges. For instance, the 

electronically activated recorder (EAR) (Mehl, Pennebaker, Crow, Dabbs, & Price, 2001) can be 

used to assess the three ERROSS variables by capturing audible aspects of social interactions. 

The resulting objective indices of network size, ER strategies and repertoire could then be used to 

predict mental and physical health outcomes, and can be compared to subjective social support 

indices. 

Conclusions 

The present study provides the first naturalistic evidence of the ERROSS model, showing 

that people benefit from of diverse repertoire of interpersonal ER. More specifically, our results 

document that a diverse pool of ER strategies provided by different network members is 

advantageous as individuals adjust to widowhood. Large networks, in contrast, were associated 

with mental wellbeing at the interpersonal level but linked to lower life satisfaction on the daily 

level. Beyond support from living loved ones, ER from thoughts of the deceased was associated 



DAILY EMOTION REGULATION DURING BEREAVEMENT 

51 

 

with increased negative affect on a daily level, but linked to positive affect and life satisfaction on 

the between-person level. Overall, these results extend the literature on socioemotional support 

and regulatory flexibility, particularly in the bereavement context. 
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Figures 

Figure 1. Exemplars of interpersonal emotion regulation repertoires from four hypothetical individuals, including network size and 

emotion regulation strategies provided
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Figure 2. Consort diagram for study participation 

 

*Note. Reasons for non-eligibility don’t add up to 31 because some people met multiple exclusion criteria. 

  



DAILY EMOTION REGULATION DURING BEREAVEMENT 

54 

 

Figure 3. Simple slopes analysis depicting the moderation of the association between emotion 

regulation from thoughts of the deceased and averaged daily negative affect at plus one and 

minus one standard deviation around the mean (mean = 25.7 months since the death) 
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Tables 

Table 1. Components of ERROSS including their arithmetic operationalization and graphic 

depiction 

 

Component of 
ERROSS 

Arithmetic 
operationalization 

Graphic 
depiction in 
Figure 1 

Representation in Figure 1 

Figure 
1a 

Figure 
1b 

Figure 
1c 

Figure 
1d 

Network size Count: Number of 
distinct network 
members 

Columns 
with at least 
one cell 
checkered 

2 10 2 8 

Emotion 
regulation 
strategies 

Count: Number of 
distinct emotion 
regulation strategies 

Rows with at 
least one cell 
checkered 

2 2 10 10 

Emotion 
regulation 
repertoire  

Count: Number of 
checkered cells (total 
number of 
(nondistinct) emotion 
regulation strategies 
available) 

Checkered 
cells 

2 12 12 24 
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Table 2. Means, standard deviations, reliability coefficients and zero-order correlations for global measures at baseline and follow-up  

Variable M SD α 1 2 3 4 5 6 7 8 

1. Network size 11.43 5.17          
2. # of unique ER 
strategies 

14.55 3.19  .36***        

     [.21, .49]        
3. Repertoire size 79.01 57.75  .58*** .61***       
     [.47, .68] [.50, .70]       
4. # of ER strategies from 
thoughts of deceased 

5.79 5.09  .04 .10 .15      

     [-.12, .19] [-.06, .25] [-.01, .30]      
5. Mental wellbeing: 
baseline 

45.58 9.33 .93 .21** .18* .24*** .04     

     [.06, .36] [.02, .33] [.08, .38] [-.11, .20]     
6. Grief severity: baseline 44.44 12.05 .90 -.16* -.09 -.13 .07 -.49***    
     [-.31, .00] [-.24, .07] [-.28, .03] [-.09, .23] [-.60, -.36]    
7. Mental wellbeing: 
follow-up 

47.57 9.38 .93 .23*** .22** .25*** .12 .56*** -.37***   

     [.08, .38] [.06, .38] [.09, .39] [-.04, .27] [.44, .66] [-.50, -.22]   
8. Grief severity: follow-
up 

39.63 12.11 .91 -.13 -.12 -.15 -.02 -.41*** .61*** -.48***  

     [-.28, .03] [-.29, .02] [-.30, .01] [-.18, .14] [-.54, -.27] [.50, .70] [-.60, -.35]  
9. Avoidant attachment to 
deceased 

1.90 1.01 .82 -.06 -.04 -.09 -.16* .01 -.17* -.05 -.10 

     [-.22, .09] [-.19, .12] [-.25, .06] [-.30, .00] [-.15, .17] [-.32, -.02] [-.21, .11] [-.26, .06] 

Note. M and SD are used to represent mean and standard deviation, respectively. Values in square brackets indicate the 95% confidence interval for each correlation. 
The confidence interval is a plausible range of population correlations that could have caused the sample correlation (Cumming, 2014). * indicates p < .05, ** p < 

.01, *** p < .001. 
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Table 3. Means, standard deviations, ICC and reliabilities for daily measures 

    Reliability 

 M SE ICC Level 1 Level 2 

Network size  2.60 0.13 .48 - - 
# of ER strategies 4.95 0.27 .57 - - 
Repertoire size 8.32 0.62 .56 - - 
# of ER strategies from 
thoughts of deceased 

0.94 0.14 .65 - - 

Positive Affect 4.00 0.10 .70 .82 .94 
Negative Affect 2.39 1.03 .60 .66 .86 
Life Satisfaction 4.35 0.09 .68 .71 .96 
Grief 2.07 1.03 .77 .75 .91 

Note. The ICC stands for the amount of between-person variance in relation to total variance. 
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Table 4. Within- and between-person correlations of daily study variables (Kendall’s tau) 

 1 2 3 4 5 6 7 8 

 Within-person correlations 
1. Network size 1.00        
2. # of unique ER 
strategies 

.40 1.00       

3. Repertoire size .52 .72 1.00      
4. # of ER strategies 
from thoughts of 
deceased 

.08 .07 .09 1.00     

5. Positive Affect .00 .03 .01 -.01 1.00    
6. Negative Affect .03 .04 .04 .05 -.40 1.00   
7. Life Satisfaction -.01 .01 -.01 -.01 .64 -.42 1.00  
8. Grief .02 .02 .03 .03 -.41 .52 -.43 1.00 
 Between-person correlations 
Network size 1.00        
# of ER strategies .51 1.00       
Repertoire size .56 .89 1.00      
# of ER from thoughts 
of deceased 

.10 .14 .14 1.00     

Positive Affect .18 .21 .21 .05 1.00    
Negative Affect -.06 -.09 -.09 -.02 -.40 1.00   
Life Satisfaction .16 .20 .20 .05 .64 -.42 1.00  
Grief -.18 -.18 -.17 .04 -.41 .52 -.43 1.00 

Note. Because of the time-nested data, significance tests are not reported. 
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Table 5. Results of the multilevel models for research question 1 (including model comparisons): Associations between daily network 

size, repertoire size and positive affect 

     Network size  Repertoire size 

Dependent variable: 
Positive affect 

Unconditi
onal 

Growth 
Growth: 

Quadratic 
Covariates Level 1: fixed 

Level 1: 
random1 

 
Level 1: fixed 

Level 1: 
random2 

Regression coefficients 
(fixed effects) 

b (SE) b (SE) b (SE) b (SE) b (SE) b (SE) 
 

b (SE) b (SE) 

Intercept 
4.00 

(0.10)*** 
3.96 

(0.10)*** 
3.98 (0.11)*** 3.96 (0.10)*** 3.33 (0.17)*** 3.34 (0.17)*** 

 
3.46 (0.13)*** 3.46 (0.13)*** 

Time  0.00 (0.01) -0.00 (0.02) 0.00 (0.01) 0.01 (0.01) 0.01 (0.01)  0.01 (0.01) 0.01 (0.01) 
Time2   0.00 (0.00)       
Time since loss    0.25 (0.06)*** 0.24 (0.06)*** 0.24 (0.06)***  0.25 (0.06)*** 0.25 (0.06)*** 
Network size 
(within-person) 

    0.01 (0.01) 0.01 (0.01) 
 

  

Network size 
(between-person) 

    0.24 (0.05)*** 0.24 (0.05)*** 
 

  

Repertoire size 
(within-person) 

      
 

0.01 (0.00)* 0.01 (0.00)** 

Repertoire size 
(between-person) 

      
 

0.06 (0.01)*** 0.06 (0.01)*** 

Variance components 
(random effects) 

SD SD SD SD SD SD 
 

SD SD 

Intercept 1.91 1.20 1.14 1.14 1.06 1.08  1.04 1.06 
Residual 0.79 0.76 0.76 0.76 0.76 0.75  0.76 0.74 
Slope: Time - 0.05 0.09 0.05 0.05 0.05  0.05 0.05 
Slope: Time2 - - 0.00 - - -  - - 
Slope: Network/ 
repertoire size 

- - - - - 0.07 
 

- 0.03 

Covariance: Intercept-
Time 

- -0.18 0.13 -0.15 -0.13 -0.14 
 

-0.16 -0.18 

Covariance: Intercept-
Time2 

- - -0.30 - - - 
 

- - 

Covariance: Intercept-
Network/repertoire 
size 

- - - - - -0.08 
 

- -0.17 

Covariance: Time-
Time2 

- - -0.83 - - - 
 

- - 
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Covariance: Time-
Network/repertoire 
size 

- - - - - 0.10 
 

- 0.10 

Fit indices          

Deviance -2842.424 
-2823.943**

* 
-2821.954 -2816.739*** -2807.380*** -2803.097* 

 
-2801.119*** -2789.061*** 

AIC 5690.849 5659.887 5663.907 5647.478 5632.76 5630.193  5620.238 5602.123 
BIC 5707.91 5694.009 5720.778 5687.288 5683.943 5698.438  5671.421 5670.368 

Note. Significance tests of within- and between-person effects using grand-mean centered scores showed significant differences for within- and between-person 

effects for 1 network size: b = 0.22, SE = 0.06, t(153)=3.96, p < .001; 2 repertoire size: b = 0.21, SE = 0.00, t(2022)=2.73, p < .01 and b = 0.05, SE = 0.01,  

t(153)=4.36, p < .001.   
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Table 6. Results of the multilevel models for research question 1 (including model comparisons): Associations between daily network 

size, repertoire size and negative affect 

     Network size  Repertoire size 

Dependent variable: 
Log negative affect 

Unconditional Growth 
Growth: 

Quadratic 
Covariates Level 1: fixed1 Level 1: random 

 
Level 1: fixed 

Level 1: 
random2 

Regression coefficients 
(fixed effects) 

b (SE) b (SE) b (SE) b (SE) b (SE) b (SE) 
 

b (SE) b (SE) 

Intercept 2.39 (1.03)*** 2.80 (1.04)*** 2.80 (1.04)*** 2.80 (1.04)*** 2.80 (1.04)*** 3.11 (1.06)***  3.03 (1.05)*** 3.05 (1.05)*** 

Time  
-0.04 (0.01)**

* 
-0.04 (0.01)*** -0.04 (0.01)*** -0.04 (0.01)*** -0.04 (0.01)*** 

 -0.04 
(0.01)*** 

-0.04 (0.01)*** 

Time2  0.00 (0.00)*** 0.00 (0.00)*** 0.00 (0.00)*** 0.00 (0.00)*** 0.00 (0.00)***  0.00 (0.00)*** 0.00 (0.00)*** 

Age    -0.01 (0.00)*** -0.01 (0.00)*** -0.01 (0.00)*** 
 -0.01 

(0.00)*** 
-0.01 (0.00)*** 

Time since loss    -0.06 (0.02)** -0.06 (0.02)** -0.07 (0.02)**  -0.07 (0.02)** -0.07 (0.02)** 
Network size 
(within-person) 

    0.01 (0.00) 0.01 (0.01) 
 

  

Network size 
(between-person) 

    -0.04 (0.02)* -0.04 (0.02)* 
 

  

Repertoire size 
(within-person) 

      
 

0.00 (0.00)* 0.00 (0.00) 

Repertoire size 
(between-person) 

      
 

-0.01 (0.00)** -0.01 (0.00)** 

Variance components 
(random effects) 

SD SD SD SD SD SD 
 

SD SD 

Intercept 0.39 0.41 0.38 0.35 0.34 0.35  0.34 0.34 
Residual 0.31 0.29 0.29 0.29 0.29 0.29  0.29 0.29 
Slope: Time - 0.02 0.03 0.03 0.03 0.04  0.04 0.03 
Slope: Time2 - - 0.00 0.00 0.00 0.00  0.00 0.00 
Slope: Network/ 
repertoire size 

- - - - - 0.02 
 

- 0.01 

Covariance: 
Intercept-Time 

- -0.33 -0.01 -0.02 -0.13 -0.09 
 

-0.04 0.11 

Covariance: 
Intercept-Time2 

- - -0.19 -0.14 -0.33 -0.08 
 

-0.12 -0.34 

Covariance: 
Intercept-

- - - - - -0.33 
 

- 0.32 
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Network/repertoire 
size 
Covariance: Time-
Time2 

- - -0.76 -0.76 -0.58 -0.76 
 

-0.78 -0.55 

Covariance: Time-
Network/repertoire 
size 

- - - - - 0.71 
 

- 0.06 

Covariance: Time2-
Network/repertoire 
size 

- - - - - -0.62 
 

- 0.09 

Fit indices          
Deviance -803.5427 -749.1088*** -734.2344*** -724.8592*** -720.5752* -718.6026  -718.7116** -713.0932* 
AIC 1613.085 1510.218 1488.469 1473.718 1469.15 1473.205  1465.423 1462.186 
BIC 1630.147 1544.340 1545.34 1541.963 1548.769 1575.573  1545.042 1564.554 

Note. Negative affect was log transformed. Coefficients reported in this table are transformed (except for back-transformed intercepts its standard errors and CIs); 

Significance tests of within- and between-person effects using grand-mean centered scores showed significant differences for within- and between-person effects for 
1 network size: b = -0.05, SE = 0.02, t(152)=-2.73, p < .01; 2 repertoire size: b = -0.01, SE = 0.00, t(152)=-3.32, p < .01. 
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Table 7. Results of the multilevel models for research question 1 (including model comparisons): Associations between daily network 

size, repertoire size and life satisfaction 

     Network size  Repertoire size 

Dependent variable: 
Life satisfaction 

Unconditional Growth 
Growth: 

Quadratic 
Covariates Level 1: fixed1 Level 1: random  Level 1: fixed Level 1: random2 

Regression 

coefficients (fixed 
effects) 

b (SE) b (SE) b (SE) b (SE) b (SE) b (SE)  b (SE) b (SE) 

Intercept 4.35 (0.09)*** 4.34 (0.10)*** 4.34 (0.10)*** 4.34 (0.10)*** 3.87 (0.17)*** 3.88 (0.17)***  3.95 (0.13)*** 3.95 (0.13)*** 

Time  0.00 (0.01) -0.00 (0.02) -0.00 (0.02) -0.01 (0.02) -0.01 (0.02)  -0.00 (0.02) -0.01 (0.02) 
Time2   0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)  0.00 (0.00) 0.00 (0.00) 
Time since loss    0.16 (0.06)** 0.15 (0.06)* 0.15 (0.06)*  0.16 (0.06)** 0.16 (0.06)** 
Network size 
(within-person) 

    -0.03 (0.01)* -0.02 (0.01)    

Network size 
(between-person) 

    0.19 (0.05)*** 0.19 (0.05)***    

Repertoire size 
(within-person) 

       -0.00 (0.00) -0.00 (0.00) 

Repertoire size 
(between-person) 

       0.05 (0.01)*** 0.05 (0.01)*** 

Variance components 
(random effects) 

SD SD SD SD SD SD 
 

SD SD 

Intercept 1.14 1.14 1.06 1.03 0.97 1.00  0.95 0.97 
Residual 0.78 0.75 0.74 0.74 0.74 0.73  0.74 0.73 
Slope: Time - 0.04 0.13 0.13 0.12 0.12  0.12 0.11 
Slope: Time2 - - 0.01 0.01 0.01 0.01  0.01 0.01 
Slope: Network/ 
repertoire size 

- - - - - 0.07  - 0.02 

Covariance: 
Intercept-Time 

- -0.14 0.04 0.03 0.16 0.09  0.07 0.10 

Covariance: 
Intercept-Time2 

- - -0.09 -0.07 -0.25 -0.22  -0.11 -0.20 

Covariance: 
Intercept-
Network/repertoire 
size 

- - - - - -0.24  - -0.37 
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Covariance: Time-
Time2 

- - -0.94 -0.94 -0.91 -0.91  -0.93 -0.91 

Covariance: Time-
Network/repertoire 
size 

- - - - - 0.38  - 0.23 

Covariance: Time2-
Network/repertoire 
size 

- - - - - -0.20  - -0.06 

Fit indices          
Deviance -2807.386 -2791.999*** -2785.869* -2782.443** -2773.496*** -2769.415  -2771.398*** -2766.228* 
AIC 5620.772 5595.998 5591.738 5586.886 5572.992 5572.83  5568.796 5566.456 
BIC 5637.834 5630.123 5648.613 5649.449 5646.930 5669.519  5642.734 5663.145 

Note. Significance tests of within- and between-person effects using grand-mean centered scores showed significant differences for within- and between-person 

effects for 1 network size: b = -0.03, SE = 0.01, t(2022)=-2.34, p < .05 and b = 0.22, SE = 0.05, t(153)=4.03, p < .001; 2 repertoire size: b = 0.05, SE = 0.01, 

t(153)=4.46, p < .001.   
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Table 8. Hierarchical regression analysis: Perceived global and perceived enacted network size predicting wellbeing and grief severity at 

follow-up 

 Wellbeing  Grief Severity 

Step/Predictor Step 1 Step 2 Step 3  Step 1 Step 2 Step 3 

1.   Age 0.10 (0.19), 
p < .001 

  
 -0.18 (-0.28), 

p < .001 
  

Gender 1.69 (0.09), 
p = .008 

  
 0.82 (0.00), 

p = .304 
  

Time since loss 0.95 (0.14), 
p < .001 

  
 -2.46 (-0.30), 

p < .001 
  

2. Perceived enacted 
network size 

 
1.74 (0.15), 

p < .001 
 

  -1.94(-0.22), 
p < .001 

 

3. Perceived global 
network size 

  
0.50 (0.28), 

p < .001 
   -0.15 (-0.06), 

p = .007 
Adjusted R2 0.043, 

p < .001 
0.129, 

p < .001 
0.182, 

p < .001 
 0.084, 

p < .001 
0.148, 

p < .001 
0.151, 

p < .001 
Bootstr. CI for R2 0.03-0.07 0.10-0.16 0.15-0.21  0.06-0.11 0.12-0.18 0.12-0.18 
ΔR2 

- 
0.086, 

p < .001 
0.053, 

p < .001 
 - 0.064, 

p < .001 
0.003, 

p = .007 
AIC 15468.01 15266.91 15134.91  16568.88 16414.07 16408.86 
BIC 15496.33 15300.89 15174.55  16597.23 16448.09 16448.55 

Note. Unstandardized b coefficients, standardized β coefficients of final model in parentheses, adjusted R2, bootstrapped 95% CI with 10000  
replications, and change in R2 reported. Each model was compared to the previous model. Sex coded 0 - male, 1 - female; AIC: Akaike information 
criterion; BIC: Bayesian information criterion.  
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Table 9. Hierarchical regression analysis: Perceived global and perceived enacted ER strategies predicting wellbeing and grief severity at 

follow-up 

 Wellbeing  Grief Severity 

Step/Predictor Step 1 Step 2 Step 3  Step 1 Step 2 Step 3 

1.   Age 0.10 (0.22), 
p < .001 

  
 -0.18 (-0.27), 

p < .001 
  

Gender 1.69 (0.06), 
p = .008 

  
 0.82 (0.03), 

p = .304 
  

Time since loss 0.95 (0.14), 
p < .001 

  
 -2.46 (-0.30), 

p < .001 
  

2. Perceived enacted 
# of ER strategies 

 
1.04 (0.31), 

p < .001 
 

  -0.96 (-0.27), 
p < .001 

 

3. Perceived global # 
of ER strategies 

  
0.44 (0.15), 

p < .001 
   -0.03 (-0.01), 

p = .743 
Adjusted R2 0.043, 

p < .001 
0.184, 

p < .001 
0.200, 

p < .001 
 0.084, 

p < .001 
0.157, 

p < .001 
0.156, 

p < .001 
Bootstr. CI for R2 0.03-0.07 0.16-0.21 0.17-0.23  0.06-0.11 0.13-0.18 0.13-0.18 
ΔR2 

- 
0.141, 

p < .001 
0.016, 

p < .001 
 - 0.073, 

p < .001 
0.001, 

p = .743 
AIC 15468.01 15128.65 15087.08  16568.88 16392.68 16394.57 
BIC 15496.33 15162.63 15126.72  16597.23 16426.69 16434.26 

Note. Unstandardized b coefficients, standardized β coefficients of final model in parentheses, adjusted R2, bootstrapped 95% CI with 10000  
replications, and change in R2 reported. Each model was compared to the previous model. Sex coded 0 - male, 1 - female; AIC: Akaike information 
criterion; BIC: Bayesian information criterion.  
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Table 10. Hierarchical regression analysis: Perceived global and perceived enacted repertoire predicting wellbeing and grief severity at 

follow-up 

 Wellbeing  Grief Severity 

Step/Predictor Step 1 Step 2 Step 3  Step 1 Step 2 Step 3 

1.   Age 0.10 (0.19), 
p < .001 

   
-0.18 (-0.26), 

p < .001 
  

Gender 1.69 (0.08), 
p = .008 

   
0.82 (0.02), 

p = .304 
  

Time since loss 0.95 (0.14), 
p < .001 

   
-2.46 (-0.30), 

p < .001 
  

2. Perceived enacted 
repertoire size 

 
0.44 (0.18), 

p < .001 
  

 -0.41 (-0.22), 
p < .001 

 

3. Perceived global 
repertoire size 

  
0.05 (0.29), 

p < .001 
 

 
 

-0.01 (-0.07), 
p = .012 

Adjusted R2 
0.043, 

p < .001 
0.181, 

p < .001 
0.226, 

p < .001 
 

0.084, 
p < .001 

0.156, 
p < .001 

0.157, 
p < .001 

Bootstr. CI for R2 0.03-0.07 0.15-0.21 0.20-0.26  0.06-0.11 0.13-0.18 0.13-0.18 

ΔR2 - 
0.138, 

p < .001 
0.045, 

p < .001 
 

- 0.072, 
p < .001 

0.001, 
p = .012 

AIC 15468.01 15138.01 15018.42  16568.88 16395.44 16391.23 
BIC 15496.33 15171.99 15058.06  16597.23 16429.46 16430.92 

Note. Unstandardized b coefficients, standardized β coefficients of final model in parentheses, adjusted R2, bootstrapped 95% CI with 10000  
replications, and change in R2 reported. Each model was compared to the previous model. Sex coded 0 - male, 1 - female; AIC: Akaike information 
criterion; BIC: Bayesian information criterion.  
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Table 11. Results of the multilevel models for research questions 4 and 5 (including model comparisons): Associations between ER from 

thoughts of the deceased and positive and negative affect 

 Positive affect  Negative affect 

 Covariates Level 1: fixed1 Level 1: random Interaction  Covariates Level 1: fixed2 Level 1: random Interaction 

Regression coefficients 
(fixed effects) 

b (SE) b (SE) b (SE) b (SE) 
 

b (SE) b (SE) b (SE) b (SE) 

Intercept 3.96 (0.10)*** 3.82 (0.11)*** 3.81 (0.11)*** 3.96 (0.10)***  2.80 (1.04)*** 2.82 (1.04)*** 2.82 (1.04)*** 2.80 (1.04)*** 

Time 0.00 (0.01) 0.00 (0.01) 0.00 (0.01) 0.00 (0.01)  -0.04 (0.01)*** -0.04 (0.01)*** -0.04 (0.01)*** -0.04 (0.01)*** 
Time2      0.00 (0.00)*** 0.00 (0.00)*** 0.00 (0.00)*** 0.00 (0.00)*** 
Age      -0.06 (0.02)** -0.01 (0.00)*** -0.01 (0.00)*** -0.01 (0.00)*** 
Time since loss 0.25 (0.06)*** 0.28 (0.06)*** 0.28 (0.06)*** 0.29 (0.06)***  -0.01 (0.00)*** -0.07 (0.02)** -0.07 (0.02)** -0.07 (0.02)** 
# of ER strategies 
from the deceased 
(within-person) 

 -0.01 (0.01) -0.02 (0.02)  
 

 0.02 (0.01)*** 0.02 (0.01)***  

# of ER strategies 
from the deceased 
(between-person) 

 0.16 (0.05)** 0.16 (0.05)**  
 

 -0.02 (0.02) -0.01 (0.02)  

# of ER strategies 
from the deceased * 
Avoidant attachment 
(within-person) 

   0.03 (0.02) 

 

   0.00 (0.01) 

# of ER strategies 
from the deceased * 
Avoidant attachment 
(between-person) 

   -0.02 (0.09) 

 

   0.02 (0.03) 

Variance components 
(random effects) 

SD SD SD SD  SD SD SD SD 

Intercept 1.14 1.11 1.11 1.11  0.35 0.35 0.35 0.35 
Residual 0.76 0.76 0.76 0.76  0.29 0.29 0.29 0.29 
Slope: Time 0.05 0.05 0.05 0.05  0.03 0.03 0.02 0.03 
Slope: Time2 - - - -  0.00 0.00 0.00 0.00 
Slope: # of ER 
strategies from the 
deceased 

- - 0.07 - 
 

- - 0.01 - 

Covariance: 
Intercept-Time 

-0.15 -0.18 -0.17 -0.17 
 

-0.02 -0.01 0.11 0.01 
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Covariance: 
Intercept-Time2 

- - - - 
 

-0.14 -0.15 -0.29 -0.16 

Covariance: 
Intercept-# of ER 
strategies from the 
deceased 

- - -0.07 - 

 

- - -0.12 - 

Covariance: Time-
Time2 

- - - - 
 

-0.76 -0.75 -0.54 -0.75 

Covariance: Time-# 
of ER strategies 
from the deceased 

- - -0.46 - 
 

- - 0.15 - 

Covariance: Time2-# 
of ER strategies 
from the deceased 

- - - - 
 

- - 0.06 - 

Fit indices          
Deviance -2816.739*** -2811.912** -2810.576 -2811.032  -724.8592*** -717.5634*** -717.3909 -717.1648 
AIC 5647.478 5641.824 5645.152 5646.064  1473.718 1463.127 1470.782 1468.33 
BIC 5687.288 5693.007 5713.397 5714.309  1541.963 1542.746 1573.149 1565.01 

Note. Models 1 (unconditional) through 4 (covariates) overlap with models presented in Tables A1 and A2. For ease of model comparisons, model four (i.e., 

covariates) is presented again. Negative affect was log transformed. Coefficients reported in this table are transformed (except for back-transformed intercepts its 

standard errors and CIs). Significance tests of within- and between-person effects using grand-mean centered scores showed significant differences for within- and 

between-person effects for 1 positive affect: b = 0.17, SE = 0.05, t(153)=3.15, p < .01; 2 negative affect: b = 0.02, SE = 0.01, t(2021)=3.70, p < .001.  
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Table 12. Results from multilevel models for research questions 4 and 5 (including model comparisons): Associations between ER from 

thoughts of the deceased and life satisfaction 

 Life satisfaction 

 Covariates Level 1: fixed1 Level 1: random Interaction 

Regression coefficients (fixed effects) b (SE) b (SE) b (SE) b (SE) 

Intercept 4.34 (0.10)*** 4.26 (0.11)*** 4.24 (0.11)*** 4.34 (0.10)*** 

Time -0.00 (0.02) -0.00 (0.02) -0.00 (0.02) -0.00 (0.02) 
Time2 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 
Time since loss 0.16 (0.06)** 0.19 (0.06)** 0.19 (0.06)** 0.19 (0.06)** 
Age     
# of ER strategies from thoughts of deceased  
(within-person) 

 -0.02 (0.01) -0.02 (0.01)  

# of ER strategies from thoughts of deceased  
(between-person) 

 0.10 (0.05)* 0.12 (0.05)*  

# of ER strategies from thoughts of deceased * 
Avoidant attachment 
(within-person) 

   0.01 (0.02) 

# of ER strategies from thoughts of deceased * 
Avoidant attachment  
(between-person) 

   -0.02 (0.09) 

Variance components (random effects) SD SD SD SD 

Intercept 1.03 1.03 1.04 1.03 
Residual 0.74 0.74 0.74 0.74 
Slope: Time 0.13 0.13 0.13 0.13 
Slope: Time2 0.01 0.01 0.01 0.01 
Slope: # of ER strategies from the deceased - - 0.03 - 
Covariance: Intercept-Time 0.03 0.02 0.01 0.02 
Covariance: Intercept-Time2 -0.07 -0.07 -0.06 -0.07 
Covariance: Intercept-# of ER strategies from 
the deceased 

- - -0.70 - 

Covariance: Time-Time2 -0.94 -0.94 -0.93 -0.94 
Covariance: Time-# of ER strategies from the 
deceased 

- - 0.06  

Covariance: Time2-# of ER strategies from the 
deceased 

- - -0.09  



DAILY EMOTION REGULATION DURING BEREAVEMENT 

71 

 

Fit indices     
Deviance -2782.443** -2778.928* -2777.815 -2778.769 
AIC 5586.886 5583.855 5589.631 5589.539 
BIC 5649.449 5657.793 5686.319 5680.539 

Note. Models 1 (unconditional) through 4 (covariates) overlap with models presented in Table 3. For ease of model comparisons, the previous model (i.e., model with 
covariates) is presented again. Significance tests of within- and between-person effects using grand-mean centered scores showed significant differences for within- 
and between-person effects, b = 0.12, SE = 0.05, t(153)=2.38, p < .05. 
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Table 13. Results of the multilevel models for research question 6: Associations between ER from thoughts of living loved ones and the 

deceased on positive affect, negative affect and life satisfaction 

 Positive affect1  Negative affect2  Life satisfaction3 

Regression coefficients (fixed effects) b (SE) β  b (SE) β  b (SE) β 

Intercept 3.29 (0.15)*** 1.00  3.09 (1.06)*** 0.93  3.77 (0.15)*** -0.00 

Time 0.01 (0.01) 0.02  -0.04 (0.01)*** -0.07  -0.00 (0.02) 0.01 
Time2    0.00 (0.00)*** 0.07  0.00 (0.00) 0.00 
Age    -0.01 (0.00)** -0.29    

Time since loss 0.64 (0.06)*** 0.26  -0.06 (0.02)** -0.19  0.16 (0.06)** 0.16 

# of ER strategies from living others 
(within-person) 

0.02 (0.01)*** 0.05 
 

0.01 (0.00)* 0.03 
 

0.00 (0.01) -0.00 

# of ER strategies from living others 
(between-person) 

0.12 (0.03)*** 0.28 
 

-0.02 (0.01)* -0.15 
 

0.11 (0.01)*** 0.28 

# of ER strategies from the deceased 
(within-person) 

-0.02 (0.01) -0.02 
 

0.02 (0.01)*** 0.05 
 

-0.02 (0.01) -0.02 

# of ER strategies from the deceased 
(between-person) 

0.07 (0.05) 0.08 
 

0.00 (0.02) 0.00 
 

0.02 (0.05) 0.02 

Variance components (random effects) SD   SD   SD  

Intercept 1.04   0.33   0.94  
Residual 0.76   0.29   0.74  
Slope: Time 0.05   0.03   0.12  
Slope: Time2 -   0.00   0.01  
Slope: Network/ repertoire size -      -  
Covariance: Intercept-Time -0.16   -0.22   0.16  
Covariance: Intercept-Time2    -0.38   -0.26  
Covariance: Time-Time2    -0.59   -0.91  

Fit indices         
Deviance -2794.890   -712.5146**   -2770.961  
AIC 5611.78   1457.029   5571.923  
BIC 5674.338   1548.022   5657.236  

R2 74.93%   69.97%   74.59%  

Note. Models 1 (unconditional) through 4 (covariates) presented in Tables 5, 6 and 7 were computed first, but are not presented here. Negative affect was log 
transformed. Coefficients reported for negative affect are transformed (except for back-transformed intercepts and its standard errors).Standardized β coefficients in 
parentheses. Significance tests of within- and between-person effects using grand-mean centered scores showed significant differences for within- and between-
person effects for 1 positive affect: b = 0.03, SE = 0.01, t(2021)=4.09, p < .001 and b = 0.10, SE = 0.03, t(152)=3.74, p < .001; 2 negative affect and ER from living 
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loved ones: b = 0.01, SE = 0.00, t(2020)=2.21, p < .05 and b = -0.03, SE = 0.01, t(151)=-2.88, p < .01 as well as negative affect and ER from the deceased: b = 0.02, 
SE = 0.01, t(2020)=3.48, p < .001; 3 and life satisfaction: b = 0.11, SE = 0.03, t(152)=4.10, p < .001.
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Appendix A: Global Measures  

(t0: Baseline; t1: Follow-up) 
 
Demographics (t0) 
What is your date of birth? (MM/ YYYY) ______________ 

 
What is your sex? 

 Male 
 Female 
 Other: _________ 
 
What is the highest degree you have earned? 

 High School Diploma or equivalency (GED)  
 Associate Degree (A.A. or A.D.)  
 Bachelor's Degree (BS or BA)  
 Master's Degree (MS, MA, M.P.H., M.S.W., M.Div., etc.)  
 Doctorate (Ph.D., M.D., D.D.S., etc.)  
 others, please specify ________________ 
 none of the above (less than high school)  
 

What is your ethnicity? 

 Hispanic or Latino  
 NOT Hispanic or Latino  
 

What is your race? 

 Caucasian/White 
 African American/Black  
 Asian American/Asian  
 Native American or Alaskan Native  
 Pacific Islander or Native Hawaiian  
 Other, please specify ____________________ 
 
Which of the following best describes your current main daily activities and/or 

responsibilities? 

 Working full time or part-time 
 Unemployed or laid off 
 Keeping house or raising children full-time  
 Retired  
 
Do you currently live alone or with others? 

 I live alone  
 I live with others  
 
Please enter your ZIP code here: _________________ 
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Loss information (t0) 
In the following, you will find questions relating to your deceased romantic partner/spouse. Even 
though you may have experienced multiple deaths throughout your life, we ask you to answer all 
loss and grief-related questions in this survey for your deceased spouse/romantic partner. 
 
When did your loved one die? (MM/YYYY) _________________________ 
 
How old was your loved one at the time of death? (in years) _________________ 
 
How long had you been with your spouse/partner/ex-partner at the time of death? (in years; 

please add all years spent together including dating, marriage and or partnership) 
___________________ 
What caused your loved one's death? 

 natural causes (e.g., chronic disease, heart attack)  
 accident  
 suicide  
 substance abuse  
 homicide 
 other: please specify 
 
Did you know more than one week beforehand that your loved one would die? 

 No  
 Yes 
 
Were you a primary caregiver for your deceased loved one before his/her death? 

 No  
 Yes, I was a primary caregiver 
 
Do you engage in any of the following ceremonies or activities to mourn the deceased? 

 funeral 
 visiting grave/tomb 
 celebrating the anniversary 
 others, please specify: __________________________ 
 
Please circle the picture that best describes your previous relationship with your deceased 

loved one. “Self” refers to you, “deceased” to your deceased romantic partner/spouse. 
 

 

Self Deceased Self 

 

Deceased Self 

 

Deceased Self 

 

Deceased 

Deceased Self 

 
Self 

 

Deceased Self 

 

Deceased 
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Are you currently receiving mental health services (for example, attending counseling or a 

support group led by a mental health professional)?  

 No  
 Yes 
 Prefer not to respond  
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Social Network Index (Cohen et al., 1997; Stelzer et al., under review) (t0) 
This questionnaire is concerned with how many people you see or talk to on a regular basis 
including family, friends, workmates, neighbors, etc. Seeing or talking refers to in-person  as well 
as phone and online contact (e.g., texting; email; Facebook; Skype; Whatsapp). 
You will be listing the first name and last name initial for people you see or talk to regularly (e.g., 
John D.). 
If you can’t think of a person’s last name, you can just put in an X or another distinguishing 
feature (e.g., John X or John Church). 
Occasionally you may know people who have the same first name and last initial (for example, 
John Doe and John Davis would both be John D.) In that case, please include the middle initial or 
another reminder to distinguish between them (e.g., John S. D. or John D. Neighbor). 
For some questions, the number of names that can be entered into text boxes is limited. For these 
questions, please list only the individuals you see or talk to the most. 
 
1. Are currently in a romantic marital-like relationship with somebody?  
 no 
 yes  
 
1a (if “yes” in 1). Please indicate the first name and last name initial of your relationship 

partner. 
Please do NOT list the name of your deceased loved one here. 

_________________ 
 
2. How many relatives do you feel close to? 
Please list all relatives you see or talk to at least once every 2 weeks by first name and last name 
initial. 
Please do NOT list the name of your deceased loved one here. 

1. _________________ 
2. _________________ 
3. _________________ 
4. _________________ 
5. _________________ 
6. _________________ 
7. _________________ 

 
3. How many friends do you feel close to? 
Please list each close friend you see or talk to at least once every 2 weeks by first name and last 
name initial.  
Please only indicate individuals not previously listed in the questionnaire. Please do NOT list the 
name of your deceased loved one here. 

1. _________________ 
2. _________________ 
3. _________________ 
4. _________________ 
5. _________________ 
6. _________________ 
7. _________________ 



DAILY EMOTION REGULATION DURING BEREAVEMENT 

78 

 

 
4. Are there any other individuals who have not been listed previously and who you consider as 
part of your social network? These may include neighbors, co-workers/classmates, health-care 
professionals (e.g., counselors, psychologists), or individuals you may know from volunteer 
work, grief groups, church/spiritual communities, or other organizations/groups you belong to. 
 
Please list all additional network members you see or talk to at least once every 2 weeks by 
first name and last name initial 
Please do NOT list the name of your deceased loved one here. 

1. _________________ 
2. _________________ 
3. _________________ 
4. _________________ 
5. _________________ 
6. _________________ 
7. _________________ 

 
5. Is there a person, in addition to those that you have already listed, you talk to exclusively 
online (e.g., an online support group, an online game that uses chat, Facebook messaging)? 
Please list all online contacts you see or talk to at least once every 2 weeks by first name and last 
name initial. 
Please do NOT list the name of your deceased loved one here. Please only indicate individuals 
not previously listed in the questionnaire. 

1. _________________ 
2. _________________ 
3. _________________ 
4. _________________ 
5. _________________ 
6. _________________ 
7. _________________ 
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Emotion Regulation Strategies: Current network members (Stelzer et al., under review) (t0) 
 

For each person that appears on the screen from your list, please check the box(es) for how they 
usually or most often respond when you have strong feelings (any feelings, not just grief-related 
ones). Check all the boxes that are true, and check none of these things if none are true. Please 
use the open text responses, if the person does something else when you have strong feelings,  
 

Tom B. (SNI name) _________ when I have strong feelings. 

 sympathizes with me 

 advises me 

 takes my mind off it 

 understands me 

 holds me, hugs me, or holds my hand 

 encourages me 

 comforts me 

 broadens my perspective 

 celebrates with me 

 gives me space 

 be there for me 

 problem-solves with me 

 drinks with me 

 prays with me 

 reassures me 

 makes me laugh 

 vents with me 

 helps me understand my feelings 

 does something else, please specify: _______________________ 

 does something else, please specify: _______________________ 

 does none of the things listed above and does not provide any other support 
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Emotion Regulation Strategies: Deceased (Stelzer et al., under review) (t0) 
 

In the following, we are interested how the deceased usually or most often used to respond 
when you had strong feelings. Check all the boxes that are true, and check none of these things if 
none are true. Please use the open text responses, if the deceased used to do something else when 
you had strong feelings. 
 

The deceased used to _________ when I had strong feelings.  

 sympathize with me 

 advise me 

 take my mind off it 

 understand me 

 hold me, hug me, or hold my hand 

 encourage me 

 comfort me 

 broaden my perspective 

 celebrate with me 

 give me space 

 be there for me 

 problem-solve with me 

 drink with me 

 pray with me 

 reassure me 

 make me laugh 

 vent with me 

 help me understand my feelings 

 do something else, please specify: _______________________ 

 do something else, please specify: _______________________ 

 do none of the things listed above and did not provide any other support 
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Warwick-Edinburgh Mental Wellbeing scale (WEMWBS) (Tennant et al., 2007) (t0, t1) 
 

Below are some statements about feelings and thoughts. Please select the answer that best 

describes your experience of each over the last 2 weeks. 

 
None of 

the time 
Rarely 

Some of 

the time 
Often 

All of the 

time 

1. I've been feeling 
optimistic about the future.  

     

2. I've been feeling useful.       

3. I've been feeling 
relaxed.  

     

4. I've been feeling 
interested in other people.  

     

5. I've had energy to spare.       

6. I've been dealing with 
problems well.  

     

7. I've been thinking 
clearly.  

     

8. I've been feeling good 
about myself.  

     

9. I've been feeling close to 
other people.  

     

10. I've been feeling 
confident.  

     

11. I've been able to make 
up my own mind about 
things.  

     

11. I've been feeling loved.       

12. I've been interested in 
new things.  

     

13. I've been feeling 
cheerful.  
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Inventory of Complicated Grief Revised (ICG-R) (Prigerson & Jacobs, 2001; Prigerson et al., 
1999) (t0, t1) 
 

 Almost never (less than once a month) - 

Rarely (monthly) - Sometimes (weekly) - 

Often (daily) - Always (several times a day) 

A1) I am preoccupied with thoughts of 
_______'s death. 

 

A2) I feel drawn to places and things associated 
with _______. 

 

B1) I go out of my way to avoid reminders that 
_______ is gone. 

 

B5) I feel disbelief over _______'s death.  

B8) I feel that a part of myself died along with 
_______. 

 

B10) I feel pain in the same area of my body, 
some of the same symptoms, or have assumed 
some of the behaviors or characteristics of 
_______ before he/she died. 

 

In the past month, how often have you had 
intense feelings of emotional pain, sorrow, or 
pangs of grief related to the lost relationship? 

 

 

 Not at all - Slightly - Somewhat - Markedly - 

Overwhelmingly 

A3) I feel myself longing and yearning for 
_______. 

 

A4) I feel lonely since _______ died.  

B2) I feel like the future holds no meaning or 
purpose without _______. 

 

B3) I feel like I have become numb or detached 
since the death of _______. 

 

B4) I feel stunned, dazed, or shocked over 
_______'s death. 

 

B6) I feel that life is empty or meaningless 
without _______. 

 

B7) It is difficult for me to imagine life being 
fulfilling without _______. 

 

B9) I feel that the death has changed my view of 
the world. 

 

B11) I am bitter over _______'s death.  
Has it been hard for you to trust others since 
your loss? 

 

D) I believe that my grief has resulted in 
functional impairment (i.e., impairment in my 
social, occupational or other areas of 
functioning such as domestic responsibilities) in 
the past month. 
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C) I have experienced the above feelings [the 

ones which you reported having] for at least 6 

months.  

Yes – No – Not applicable 
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Experiences in Close Relationships Structures (ECR-RS) (Fraley et al., 2011) (t0) 

Please answer the following questions about your deceased loved one. 

 

 
Strongly 

disagree (1) 
(2) (3) (4) (5) (6) 

Strongly 

agree (7) 

1. I used to discuss my 
problems and concerns 
with this person. 

       

2. I talked things over 
with this person. 

       

3. It helped to turn to 
this person in times of 
need. 

       

4. I found it easy to 
depend on this person. 

       

5. I preferred not to 
show this person how I 
feel deep down. 

       

6. I didn’t feel 
comfortable opening 
up to this person. 

       

7. I was afraid this 
person may abandon 
me. 

       

8. I worried that this 
person wouldn’t care 
about me as much as I 
cared about him or her. 

       

9. I often worried that 
this person didn’t really 
care for me. 
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Appendix B: Daily Diary Measures 

Please respond to the following questions thinking about the time period since you last completed 

this questionnaire (even if you missed the last reporting time point). 

 

Wellbeing: daily positive/negative affect 

To what extent have you experienced the 

following since your last reporting? 

1 (did not feel this way at all) – 4 (felt 

this way moderately) - 7 (felt this way 

very strongly) 

… happy. (positive activation)  

… energetic. (positive activation)  

… proud.   

… valued. (positive deactivation)  

... relaxed or calm. (positive deactivation)  

… anxious or nervous. (negative activation)  

… guilty or ashamed. (negative activation)  

… sad. (negative deactivation)  

… disappointed. (negative deactivation)  

 

Wellbeing: daily life satisfaction 

Since the last reporting, how satisfied have you 

been with your life? 

1 (very dissatisfied) – 7 (very satisfied) 

Since the last reporting, how have things been? 1 (terrible) – 7 (excellent) 

 

Wellbeing: daily self-esteem 

Since the last reporting, I have had high self-

esteem (felt confident or self-assured). 

1 (not very true of me) – 5 (very true of 

me) 

 

Daily grief symptoms (from ICG-R) 

Since the last reporting, I have … Almost never (1) - (2) - Sometimes (3) – 

(4) - Continuously (5) 
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… felt myself longing and yearning for the 
deceased. 

 

… been preoccupied with thoughts of the 
deceased or death. 

 

… have tried to avoid reminders that the 
deceased is gone. 

 

... felt that life is empty or meaningless without 

the deceased. 

 

… felt waves of emotional pain, sorrow or 
pangs of grief. 

 

… felt emotionally numb.  

… felt bitter over the loss.  

… felt lonely.  
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Network size & ER strategies 

1) Since the last reporting, did you interact with any of the following?  

Reminder: Interactions with the deceased can be various ranging from telling the deceased 

about one’s day, asking the deceased for help, to imagining getting a hug etc. 
 

(names pulled from SNI baseline measure) 

 Tom B. 

 Emily A. 

 Ron Z. 

 Jeff T. 

 Lisa F. 

 Maya F. 

 Tom Y. 

 Fanny H. 

 the deceased 

 name not listed above but I interacted with: _______________ 

 name not listed above but I interacted with: _______________ 

 name not listed above but I interacted with: _______________ 

 I did not interact with anybody 

 

2) Since the last reporting, did the people you interacted with provide any of the following 

to you? (will be completed for each network member listed in 1) 

Since the last reporting, Ron Z. _____________ . 

 sympathized with me 

 advised me 

 took my mind off it 

 understood me 

 held me, gave me a hug, or held my hand 

 encouraged me 

 comforted me 

 broadened my perspective 
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 celebrated with me 

 gave me space 

 was there for me 

 problem-solved with me 

 drank with me 

 prayed with me 

 reassured me 

 made me laugh 

 vented with me 

 helped me understand my feelings 

 did something else, please specify: _______________________ 

 did something else, please specify: _______________________ 

 did none of the things listed above and did not provide any other support 

 

(different phrasing if “deceased” is selected in 1) 

Since the last reporting, I imagined/felt that the deceased _____________ . 

 sympathized with me 

 advised me 

 took my mind off it 

 understood me 

 held me, gave me a hug, or held my hand 

 encouraged me 

 comforted me 

 broadened my perspective 

 celebrated with me 

 gave me space 

 was there for me 

 problem-solved with me 

 drank with me 
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 prayed with me 

 reassured me 

 made me laugh 

 vented with me 

 helped me understand my feelings 

 did something else, please specify: _______________________ 

 did something else, please specify: _______________________ 

 did none of the things listed above and did not provide any other support 
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