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ABSTRACT

Laboratory-based studies show that intercultural interactions often cause people to feel stressed and anxious.  
However, we know fairly little about how intercultural interactions unfold outside of the laboratory. The present 
study examined associations between the proportion of daily intercultural interactions among 97 university  
students and their daily distress as well as daily well-being, using a 21-day end-of-day diary design. Overall, on 
days where participants had a larger proportion of intercultural interactions compared to their habitual level, they 
reported more psychological distress, with a small effect size. This association was similar for participants with 
majority status and for those with minority status. Daily proportion of intercultural interaction was unrelated to  
daily  psychological  well-being.  We  also  observed  no  associations  between  daily  intercultural  interaction 
proportion and distress/well-being across days (using lagged analyses). This work extends laboratory-based 
findings that intercultural interactions are taxing to unstructured naturalistic settings.

Keywords:  intergroup  interactions;  end-of-day  diary;  psychological  distress;  intensive  longitudinal  design; 
intergroup contact; minority majority group status

A little uncomfortable... a little insecure... never knowing what to say. You know, kind of walking 
on eggshells. [...] I want to learn more, but I don't want to ask questions because I'm afraid that what 

I'm asking will be received badly. Actually, there's a little bit of misunderstanding in there too.

—Melissa1, research participant

When asked about what it is like to interact with someone from a different ethnocultural background than her, a  
research  participant  offered  the  above  answer.  Words  such  as  “uncomfortable,”  “insecure,”  “afraid,”  and 
“misunderstanding” all suggest that such interactions are not particularly pleasant for her. Is she an isolated case, or 
is it a general trend? Building on social psychological research on intergroup relations and intergroup contact, we 
probe this question in the messiness of people’s daily life. “Intergroup” refers to situations straddling two different 

1A pseudonym
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social categories, such as between people with different sexual orientations, age categories, or ethnicities. Here, we 
focus on situations across an ethnocultural divide – still retaining the label “intergroup” to be consistent with the 
extant literature. In our local context, a White Francophone person born in Quebec chatting with a migrant from 
Vietnam or with a Quebec-born member of the Huron-Wendat First Nation would both be examples of intergroup 
interactions. We examine whether having a greater proportion of such interactions on a given day is associated with 
greater psychological distress (and less well-being) during that day, using daily diaries.

Intergroup Interactions Are Taxing

Interacting  with  someone  from  a  different  ethnocultural  background  typically  feels  more  distressing  than 
interacting with someone from the same ethnocultural group (Trawalter et al., 2009). Intergroup interactions often 
cause people to feel anxious, stressed, and uncomfortable (Crocker et al., 1998; Littleford et al., 2005; Stephan & 
Stephan, 2000). They can even induce physiological threat reactions (Blascovich et al., 2001; Mendes et al., 2002; 
Page-Gould  et  al.,  2008).  For  example,  White  participants  interacting  with  Black  interlocutors  exhibited 
cardiovascular  reactivity  consistent  with  threat,  whereas  those  interacting  with  White  interlocutors  did  not 
(Blascovich et al., 2001). Toosi and colleagues (2012) confirmed this association pattern in a meta-analysis of 
interethnic interactions: overall, dyads with different ethnocultural backgrounds display more negative emotional 
outcomes than those with the same ethnocultural background.

These well-established results are not without caveats.  Studies on links between intergroup interactions and  
negative emotional states are typically laboratory-based, with interactions that are highly structured, controlled by 
the researchers (Paolini et al., 2016), and usually low in ecological validity (MacInnis & Page-Gould, 2015). These 
interactions often consist of short and inconsequential exchanges between undergraduate students in circumstances 
largely  divorced  from the  wider  sociocultural  and  historical  context  within  which  intergroup  relations  are  
embedded (McKeown & Dixon, 2017). In short,  there is a deep gap between laboratory-based and real-life  
interactions (McKeown & Dixon, 2017) and a resulting need for more ecologically valid studies of intergroup 
interactions (Keil & Koschate, 2020; Toosi et al., 2012).

Indeed, we know fairly little about associations between intergroup interactions and emotional states in the messy 
reality of daily life (see Mallett et al., 2016 for a notable exception). How do people experience such interactions in 
everyday life? On days when they have more interactions across an ethnocultural divide, do they experience more 
stress and negative emotions (and less well-being), mirroring lab-based results? And if so, is this association the  
same for everyone? The present work attempts to answer these very questions.

Intergroup Interactions In Daily Life

In contrast to typical in-lab settings, the intergroup interactions people have as they go about their day – be it at  
work, in public spaces, or during leisure activities – are usually unstructured and unplanned. Two qualitative 
studies show that intergroup contact in daily life mostly takes place in the form of casual interactions in public or 
work  settings  (Keil  &  Koschate,  2020;  Schäfer  et  al.,  2021).  Based  on  past  studies,  these unplanned and 
unstructured characteristics of daily interactions may exacerbate negative emotional consequences, in part because 
of the greater uncertainty associated with not “following as script” as in a lab study (Stephan, 2014; Trawalter et al., 
2009). In addition, contexts that are unstructured, such as getting to know a stranger in daily life, are likely to  
increase threat appraisals (Towles-Schwen & Fazio, 2003). Toosi and colleagues’ (2012) meta-analysis showed 
that  the  impact  of  intergroup  vs.  intragroup  interactions  on  emotional  state  was  marginally  stronger  for 
unstructured (r=.14) than for structured interactions (r=.04) and significantly stronger for field (r=.21) than for lab 
(r=.07) studies. Thus, as in in-lab intergroup interaction studies, one would expect having proportionally more  
daily intergroup interactions to be associated with a more negative emotional state. 
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This prediction may seem at odds with findings from intergroup contact studies. These studies show that intergroup 
contact, conceptualized to some extent as an individual difference, is often associated with less psychological  
distress (e.g., less intergroup anxiety; Islam & Hewstone, 1993; Paolini et al., 2004). For example, people who had 
more intercultural friendships—i.e.,  more frequent quality intergroup interactions—reported less intercultural 
anxiety (Paolini et al., 2004). The intergroup contact literature is grounded in Allport’s contact hypothesis (1954), 
whereby having social contact with members of the outgroup reduces prejudice towards that group. Meta-analytic 
evidence has confirmed this hypothesis (Pettigrew & Tropp, 2006). Outgroup contact is particularly effective when 
the  four  facilitating  characteristics  identified  by  Allport  are  present—equal  status  in  the  contact  situation; 
intergroup cooperation; common goals; and support of authorities/law/custom—but it still reduces prejudice in the 
absence of these features (Pettigrew & Tropp, 2006). This body of work typically focuses on how much intergroup 
contact people have in general in their life, and sometimes on how positive that contact is. 

Thus, intergroup contact – psychological distress associations (e.g., Paolini et al., 2004) are typically obtained with 
global retrospective self-reports of past intergroup encounters, reflecting one’s history of long-term contact with 
outgroup members. This methodological approach is biased towards sampling more positive interactions, a bias 
that may be further amplified by retrieval processes favouring positive over negative past intergroup contact  
experiences (Graf et al., 2014; Paolini et al., 2016). In contrast, intergroup interaction studies’ (described earlier) 
focus  on  a  specific  interaction  occurring  at  a  specific  moment  (MacInnis  &  Page-Gould,  2015,  p.308). 
Conceptually and methodologically, our choice to explore daily intergroup interactions aligns more closely with 
interaction than with contact studies, the former having consistently documented negative emotional outcomes in 
the moment (MacInnis & Page-Gould, 2015). Further, intergroup contact studies tend to focus more on intergroup 
outcomes (e.g., prejudice) and interaction studies on individual outcomes (e.g., distress), as in the present work.

The Potential Of End-Of-Day Diary Methodologies

In  terms  of  methodologies,  intergroup  interaction  studies  tend  to  use  observational  measures  in  controlled 
laboratory settings whereas intergroup contact studies typically employ retrospective self-report questionnaires 
assessing global contact quantity and quality (Keil et al., 2020; MacInnis & Page-Gould, 2015). McKeown and  
Dixon  (2017)  have  warned  that  both  types  of  measures  likely  neglect  essential  aspects  of  the  nature  and 
consequences of real-life contact. End-of-day diary methods—a type of intensive repeated methods—represent an 
innovative  alternative  able  to  address  this  shortcoming  and  generate  novel  insights  into  people's  everyday 
intergroup interactions (O’Donnell et al., 2021). This methodology typically requires participants to complete an 
evening diary reporting on how they felt or what they did during the past day (Stone & Shiffman, 2002). End-of-day 
diaries have several advantages. Compared to in-lab interaction studies, they have high ecological validity because 
participants can provide information on ordinary naturalistic intergroup contact experiences. In addition, whereas 
global  self-report  contact  measures  can obscure important  variations in  intergroup contact  frequency across 
contexts and time (Keil et al.,  2020), end-of-day diaries minimize recall and recency biases because data is  
collected within hours of contact episodes.

Despite these advantages, end-of-day diary methods are rare in intergroup contact studies. In a recent review of 
methodological innovations in intergroup contact research, O’Donnell and colleagues (2021) identified only a 
handful of investigations using daily diaries. Four articles relied on a database of dyadic interactions between 79 
freshmen roommate pairs (Shelton et al., 2010; Shelton & Richeson, 2006; Trail et al., 2009; West et al., 2009). 
Another one documented intergroup contact among high school students belonging to the dominant ethnic group, 
with an emphasis on threat perceptions and perspective-taking (Van Acker et al., 2014). Two other projects mapped 
daily fluctuations in intergroup contact initiation, mood, and psychosomatic symptomatology (Page-Gould, 2012; 
Page-Gould et al., 2008, 2014). These investigations underscore the (largely untapped) potential of end-of-day 
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diaries to better understand the dynamics of intergroup interactions in people’s everyday life. Only one study 
mapped closely onto our goal to investigate associations between people’s daily naturally-occurring intergroup 
interactions and daily emotional state. Shelton and colleagues found that minority students who had more frequent 
contact with White people during the day reported more negative mood, less positive mood, and less well-being on 
that day (2014).

Within-Day Associations

Intergroup interaction studies typically show that intergroup interactions are stressful and emotionally distressing. 
For example, a first interaction with a cross-culture coworker induces more negative affect than that with a same-
culture coworker (Hosoda et al., 2004). In a related vein, students reported more anxiety and uncertainty when 
answering questions about a past intergroup, compared to intragroup, everyday interaction (Gudykunst & Shapiro, 
1996).  Thus,  conceptually  replicating Shelton and colleagues’ results  (2014) and using an end-of-day diary 
methodology, we would expect a greater proportion of intergroup interactions on a given day to be associated with 
a more negative emotional state on that day. 

An additional benefit of end-of-day diaries is that they allow researchers to disentangle the relative contributions of 
between- and within-person effects. Here, this means differentiating to what extent (1) a person’s habitual or  
baseline daily proportion of intergroup contact  (between-person) vs.  (2)  day-to-day fluctuations around that  
person’s habitual or baseline proportion (within-person) are associated with their daily emotional state. We see this 
distinction as a research contribution but given the scarcity of relevant research, we make no specific prediction 
regarding the relative predictive ability of between- vs. within-person effects.

Across-Day Associations

Longitudinal studies of intergroup contact (general assessment of frequency and quality of intergroup contact) and 
interactions (specific episodes) are rare and existing ones often include only two time-points (O’Donnell et al., 
2021), which severely limits their ability to document temporal dynamics with precision. In contrast, end-of-day  
diaries collected over several days are ideally suited to investigate time-lagged associations between people’s daily 
intergroup interactions and emotional state. Is having proportionally more intergroup interactions on Monday 
related to a more negative emotional state on Tuesday, or vice-versa? This question remains open. Yet, it is  
important to inform the timing of potential contact interventions. Intergroup contact and interaction studies have 
typically  favoured (albeit  implicitly)  a  “contact  effect”  interpretation whereby intergroup contact  influences 
variables such as affective reactions and prejudice (Binder et al., 2009). However, the opposite direction is also 
plausible. Given that intergroup interactions are demanding psychologically, being in a more negative emotional  
state on Monday may reduce the likelihood that one would pursue such interactions on Tuesday. The extant  
literature, which relies primarily on cross-sectional or experimental studies does not provide a clear answer. 
Additionally, bidirectional effects, such as those Binder et al. (2009) identified in the case of the intergroup contact-
prejudice relation, are also possible. Therefore, a greater daily proportion of intercultural interactions on a given 
day may be associated with a more negative daily emotional state on the next day, or vice-versa. 

Interaction And Emotional State: Minority Versus Majority Status

Although findings that intergroup interactions are taxing are robust, there is substantial variability in effect sizes. In 
other words, intergroup interactions may not be equally negative for everyone (Trawalter et al., 2009). In their  
meta-analysis, Toosi et al. (2012) found that interethnic interactions were related to a more negative emotional state 
than within-ethnicity interactions for members of the dominant ethnocultural group (e.g., White French-speaking 
people in Quebec, Canada). However, there was no such effect for members of ethnocultural minorities (e.g., 
people with Asian heritage in Quebec): emotional reactions were similar for both type of interactions. This effect  
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asymmetry may be due to the fact that members of ethnocultural minorities have more opportunities for and more 
experience with intercultural contact. Intergroup interactions may be less uncertain and threatening as a result  
(Trawalter et al., 2009). They may still be uncomfortable but people in minority groups may have developed 
compensatory strategies to cope with them given their prevalence in daily life (Toosi et al., 2012). Accordingly, we 
would expect the association between greater daily intergroup interaction proportion and more negative daily 
emotional state to be significantly stronger for members of the dominant ethnocultural group than for members of 
ethnocultural minorities. 

Negative And Positive Emotional States

Studies of affective correlates of intergroup interactions have overwhelmingly focused on negative emotional 
states, with indicators such as anxiety, stress, and negative affect. However, the extant research has shown that  
negative and positive affect are not opposite ends of a single continuum (Diener & Emmons, 1984) and that 
considering both psychological distress and well-being is necessary to adequately assess mental health (Lamers et 
al., 2011). These results underscore the importance of measuring negative and positive daily emotional states 
separately (Mallett et al., 2016). More distress may not necessarily imply less well-being (and vice-versa) so it is 
possible that the expected association between daily intergroup interaction proportion and negative emotional state 
would be reversed or non-existent in the case of daily positive emotional state. 

Very little past work can be brought to bear on that question. Trail and colleagues (2009) found that college  
roommate pairs with different ethnic backgrounds reported less daily positive affect than same-background pairs. 
Similarly, using experience sampling methods, Mallett and colleagues (2016) showed that students’ everyday 
intergroup interactions were associated with less positive affect, compared to intragroup interactions. However, 
both studies found no association with negative affect. In contrast, Shelton and colleagues (2014) found mirror 
effects in the relation between daily contact frequency and positive/negative mood, but their study considered only 
ethnic minority participants. Given the scarcity of relevant research, our probing of positive daily emotional state is 
explicitly exploratory. 

The Present Study

Using  a  end-of-day  diary  methodology,  we  investigate  associations  between  daily  proportion  of  intergroup 
interactions and daily emotional state for 21 days, both within- and across-days, in a sample of university students 
in Quebec, Canada. We operationalize daily negative emotional state using daily psychological distress measures 
and daily positive emotional state using daily psychological well-being measures. We also assess the role of 
minority-majority group status as a moderator of these associations. To ensure that variations in daily affect are  
specifically linked to daily proportions of intergroup interactions, all hypotheses are tested while controlling for 
baseline psychological distress and well-being. To achieve a certain comparability in terms of opportunities for 
daily  intergroup interactions,  we conduct  this  study among students,  whose daily  life  is  shaped by similar 
constraints and affordances in terms of social interactions. Because of its younger age, this population may also 
have greater tolerance for our fairly lengthy diary study (three full weeks) than an older population, which may face 
greater time constraints due to e.g., family demands.

The literature on intergroup contact and interactions disproportionately reflects the experience of majority group 
members. As a case in point, in their landmark meta-analysis, Pettigrew and Tropp (2006) were able to locate only 
33 studies out of 500 that considered both majority and minority participants (Binder et al., 2009). To help address 
this  gap,  our  study  includes  members  of  the  dominant  ethnocultural  group  in  Quebec  (typically  White, 
Francophone, and from European descent) and of ethnocultural minorities. We are fully aware that the distinction 
between “dominant” and “minority” status is blurry and socio-politically laden. Picture a Francophone person born 
in Quebec, Canada, from Morocco-born parents. Some may consider her as having “dominant” status but not 



ACCEPTED AUTHOR MANUSCRIPT – NOT THE FINAL PUBLISHED VERSION 7

others, depending on the inclusiveness of perceivers’ Quebec identity definition. Official definitions of nationhood 
might assign that person “dominant” status but public discourse contrasting social labels such as “Québécois de 
souche” (“old-stock Quebecers”) and “members of the cultural diversity” may not. That person herself may feel  
and navigate her daily life as a “minority.” This slippery distinction between “dominant” and “minority” labels 
makes studying these social categories in naturalistic settings difficult. They are nonetheless relevant in people’s 
daily lives and spontaneously used to make sense of intergroup situations (Nguiagain, 2022). Here, we adopt an 
emic  perspective:  classification  into  “dominant”  vs.  “minority”  groups  relied  on  participants’ self-reported 
subjective assessment, in order to avoid imposing a priori researcher-defined criteria defining who belongs to what 
group. 

We test the following hypotheses:

(H1) Having a greater proportion of intergroup interactions on a given day is associated with greater psychological 
distress/lower well-being on that day; 

(H2a) A greater daily proportion of intercultural interactions at time n are associated with greater psychological  
distress/lower well-being at time n+1 or (H2b) greater daily distress/lower well-being at time n is associated with a 
smaller daily proportion of intercultural interactions at time n+1; 

(H3) The association between greater daily intercultural interaction proportion and greater distress/lower well-
being is significantly stronger for members of the dominant ethnocultural group than for members of ethnocultural 
minorities. 

METHODS

Participants And Procedures

One hundred and twenty-five students attending a French-speaking university in Quebec enrolled in the study and 
completed the baseline assessment, with 98 of them also taking part in the daily diary component of the study. One 
participant completed only one daily diary and was removed from the database, leaving 97 participants (80 female) 
for the analyses, with a mean age of 25.18 years, SD=5.23. The majority of participants was enrolled in an  
undergraduate  program  (88%)  and  born  in  Canada  (78%).  Participants  who  completed  only  the  baseline 
assessment vs. those who completed daily diaries did not differ on any of the baseline study variables (p values of 
logistic regressions predicting participation in daily diary component all ≥.21)

Trained research assistants recruited students in classes. With instructors’ permission, they took a few minutes at  
the beginning of class to describe the study as a project on daily well-being and distress. Interested individuals 
completed the baseline assessment right away in a paper-and-pencil format (demographic questions, baseline 
psychological  distress  and  well-being).  The  assistant  also  guided  participants  through  the  installation  and 
configuration of Metricwire – the diary collection application – on their cellphone. Each of the 21 following days, 
students received a notification once per day at a random time in the evening between 18:00 and 22:30, prompting 
them to fill out a diary on their day (end-of-day diary variables). If they did not complete the daily diary within 30 
min, they received a reminder notification. A total of 1581 daily diaries were completed, an average of 16.30 per 
participant. All participants provided written informed consent and the authors’ university ethical review board 
approved the study. Participants did not receive any compensation for their participation. The study reported here 
was part of a larger research project on daily well-being and distress.

Measures

In the baseline assessment, participants indicated whether they considered being part of an ethnic or cultural  
minority in Quebec by providing a yes or no answer. Seventy-seven participants self-identified as members of the 



ACCEPTED AUTHOR MANUSCRIPT – NOT THE FINAL PUBLISHED VERSION 8

dominant mainstream group and 20 as members of ethnocultural minorities. This latter proportion is close to the 
percentage of first- and second-generation immigrants in Quebec, 24% (Statistics Canada, 2019).

Baseline Psychological Distress And Well-being

The French version of the General Anxiety Disorder Questionnaire-7 (GAD-7; Micoulaud-Franchi et al., 2016; 
Spitzer et al., 2006) measured anxiety symptoms with 7 items (e.g., “not being able to stop or control worrying”) 
rated on a Likert-type scale ranging from 0 Never to 3 Almost every day. The French version of the Patient Health 
Questionnaire-9 (PHQ-9; Carballeira et al., 2007; Kroenke & Spitzer, 2002) measured depression symptoms with 
9 items (e.g., “feeling down, depressed, or hopeless”) also rated on a Likert-type scale ranging from 0 Never to 3 
Almost every day. Greater scores, based on the sum of item values, reflect greater baseline anxiety (α=0.83) and 
baseline depression (α=0.77), respectively. 

The French version of the Warwick- Edinburgh Mental Well-Being Scale (WEMWBS; Tennant et al., 2007;  
Trousselard et al., 2016) measured subjective well-being (e.g., “I felt good about myself”) with 14 items ranging  
from 1 Completely disagree to 5 Completely agree. Greater scores, based on the sum of item values, reflect greater 
baseline psychological well-being (α=0.86). The French version of the Subjective Vitality Scale (SVS; Bostic et al., 
2000; Salama-Younes et al., 2009) measured subjective vitality with 6 items (e.g., “I felt alive and vital”) rated on a 
Likert-type scale from 1 Completely disagree to 7 Completely agree. Greater scores, based on the average of item 
values, reflect greater baseline vitality (α=0.88), as an additional index of well-being (Ryan & Frederick, 1997).

We checked that GAD-7, PHQ-9, WEMWBS, and SVS represented two separate dimensions using factor analysis. 
We first rescaled scores so that they would all have the same 1-7 possible range as SVS scores. A parallel analysis 
on these rescaled scores suggested a two-factor solution, where GAD-7 and PHQ-9 loaded strongly on one factor 
(.96 and .56) and WEMWBS and SVS loaded strongly on the second factor (.87 and .77). Therefore, for the sake of 
parsimony, we created two composite scores by taking the mean of rescaled scores:  GAD-7 and PHQ-9 for  
distress; WEMWBS and SVS for well-being. Total scores on these composites can range from 1 to 7 and higher 
scores reflect greater psychological distress (Cronbach α=.81) and well-being (α=.82), respectively.

End-of-Day Diary Variables

Attrition is a key concern with diary studies because of the high demands placed on participants. Since participants 
have to fill out the same questionnaire many times during a diary study (21 times in our case), daily questionnaires 
have to be kept extremely short in order to promote compliance (Palmier-Claus et al., 2011). We selected the daily 
measures below because they do not impose excessive burden on participants and are thus useful for collecting data 
over long periods of time (Stone & Shiffman, 2002). 

Daily  Proportion  of  Intergroup Interactions. When  prompted  in  the  evening,  participants  reported  what 
percentage of their social interactions during that day were with members of the ethnocultural outgroup. The 
specific question was; “Throughout the day, what percentage of your interactions took place with people of an 
ethnocultural origin different from yours?” As for our measure of majority vs. minority status, this measure relies 
on participants’ subjective social categorization. We believe that this emic approach is the most appropriate one in 
naturalistic settings—especially in multicultural cities like Montreal, QC—where people constantly negotiate who 
is a member of the ingroup and who is not, and adjust their behavior accordingly (Palomares et al., 2016). Further, 
past  research  shows  that  when  asked  to  subjectively  define  what  counts  as  “intercultural”  in  intercultural 
interactions, students rely on two main features: people with a different nationality and people with a different  
ethnic background (Halualani, 2010). These features converge with our current focus on intergroup relations across 
an ethnocultural divide, bolstering our confidence in the validity of our approach. We decided to measure the 
proportion of intergroup interactions to keep daily diaries as brief as possible. This allowed us to obtain information 
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about relative frequencies of intergroup and intragroup interactions with a single question, which is in keeping with 
daily diary best practices to keep daily diaries as short as possible.  We do acknowledge that this decision stands in 
contrast to contact frequency measure typically used in intergroup contact/interaction studies).

Daily Psychological Distress. We used the GAD-2 (“feeling nervous, anxious, or on edge” and “not being able to 
stop or control worrying”; Kroenke & Spitzer, 2002; Plummer et al., 2016), the PHQ-2 (“little interest or pleasure 
in  doing  things”  and  “feeling  down,  depressed  or  hopeless”;  Löwe  et  al.,  2005)  and  one  item  from  the  
Psychological Stress Measure (“feeling stressed”; Lemyre et al., 2009) to measure daily psychological distress. 
Participants rated how often they were bothered by the above symptoms during that day on a slider ranging from 0 
Not at all to 100 Almost all day. All five items were averaged to create a composite score for daily distress such that 
high scores reflect more distress (α=0.88).

Daily Psychological Well-being. We used one item of the WEMWBS (“I felt happy”) and two items of the SVS (“I 
felt awake and alert” and “I had energy and spirit”) adapted for daily use. Participants rated their agreement with  
these items for that day on a slider ranging from 0=Strongly disagree to 100=Strongly agree. All three items were 
averaged to create a composite score for daily well-being such that higher scores reflect more well-being (α=0.88).

Analysis

A priori power analyses are notoriously difficult for multilevel analyses (Matuschek et al., 2017), in part because of 
complexities tied to random effects. Therefore, we based our sample size estimation on Shelton and colleagues 
(2014) daily diary study (N=100), aiming for a similar sample size. With N=93, power was deemed sufficient for 
the current study. Univariate outliers were winsorized, whereby extreme values outside three standard deviations 
around the mean (.29% of observations; one participant’s age and 12 diaries’ distress values) were brought within 
that interval. We detected 2 multivariate outliers (.13% of data) using Mahalanobis distances evaluated at a  
stringent level of p < .001 in daily diary data (critical χ2=16.27). However, Mahalanobis distances for these diaries 
(17.28 and 17.53) were neither extreme nor visually separate from the rest of the distribution so they were left  
untouched. We detected no multivariate outliers in the baseline data. Missing data were minimal (0% of baseline  
assessment and 1.18% for daily diaries, namely 2.66% for intergroup interactions, .76% for distress, and .13% for 
well-being).  They  were  missing  completely  at  random (MCAR),  based  on  the  results  of  a  non-parametric  
alternative  to  Hawkins  test,  p=.47 (Jamshidian & Jalal,  2010).  We imputed missing data  using expectation 
maximisation to preserve power, which was critical given our limited sample size. Past research has shown that this 
approach is preferable over alternative imputation techniques (Musil et al., 2002).

Given the nested structure of the data, we conducted two sets of multilevel regressions with random intercepts 
predicting daily distress and well-being, using the R (R Core Team, 2021) package lme4 (Bates et al., 2015). 
Likelihood ratio tests comparing nested models showed that no random slopes were necessary, χ 2(1)=2.55, p=.11 
for distress and χ2(1)=1.30, p=.25 for well-being). Statistical assumptions of normality, linearity, homoscedasticity, 
and  non-multicollinearity  were  verified  using  the  R  package  performance  (Lüdecke  et  al.,  2021).  Daily 
psychological distress was log-transformed to address normality issues (likelihood ratio test that no transformation 
is needed, LRT(1)=442.7, p<.001, λ=.42). We entered predictors in three steps: covariates (baseline distress and 
well-being variables, majority vs. minority group status, and days since beginning of study) in step 1, daily 
proportion of intergroup interaction frequency in step 2, and interactions between daily interaction proportion  
(within-person effect) and group status in step 3. We decomposed the role of daily proportion of intergroup 
interaction in between- (personal mean) and within-person (difference between daily values and this personal 
mean) effects. The research project contained additional intergroup variables that could have been conceived as 
moderators beyond group status (e.g., history of intergroup contact). Because of power and space considerations, 
and because group status is one of the best documented potential moderator, we chose not to include these 
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additional  intergroup variables  in  our  final  analyses.  We provide the results  of  these additional  analyses  in 
supplemental materials.

RESULTS

Descriptive Results

Table 1 displays descriptive statistics and correlations among numeric variables. On average, about a third of daily 
interactions took place across an ethnocultural divide. However, there were substantial group differences. For 
members of the dominant group, only 25.2% of daily interactions were intercultural, compared to 63.3% for  
minority  participants,  t(94.40),  p<.001.  Further,  participants  in  the  dominant  group  reported  no  intergroup 
interactions at all (0% of interactions) on 26.7% of daily diaries, whereas that proportion was only 8.7% for  
participants in the minority group. Conversely, minority participants reported only intergroup interactions (100% 
of interactions) in 19.3% of daily diaries, whereas this was the case only 1.7% of the time for participants in the 
dominant group.

Across diaries, participants tended to report fairly low psychological distress and fairly high well-being. Both were 
negatively correlated, and so were indices of baseline psychological distress (GAD and PHQ scores) and well-
being  (WEMWBS  and  VS  scores).  Participants  who  reported  greater  baseline  psychological  distress  also 
experienced greater daily distress, and vice-versa for baseline and daily well-being. There were no differences in  
baseline psychological distress and well-being according to dominant vs. minority group status (all ps>.20).
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Table 1. Descriptive Statistics And Correlations Among Numerical Variables

M(SD)
Dominant 

group 

M(SD) 
Minority 

group

M(SD) 
Overall 
sample

2 3 4 5 6 7 8 9 10 

1. Age 24.94(4.95) 26.11(6.26) 25.18(5.23) .10 -.05 -.06 -.04 .04 -.06 .05 .01 -.04 

2. Baseline anxiety (GAD) 6.79(4.17) 5.8(5.25) 6.59(4.4) .65*** -.47*** -.51*** .92*** -.53*** .11 .56*** -.29** 

3. Baseline depression 
(PHQ) 7.44(4.5) 7.55(5.69) 7.46(4.74) -.48*** -.50*** .89*** -.53*** .11 .48*** -.37*** 

4. Baseline vitality (VS) 3.59(0.94) 3.96(1.18) 3.66(1) .69*** -.52*** .93*** .07 -.23* .31** 

5. Baseline psychological 
well-being (WEMWBS) 50.44(7.18) 50.33(7.81) 50.42(7.27) -.55*** .91*** -.16 -.31** .41*** 

6. Baseline distress 
composite 2.29(1.09) 2.15(1.48) 2.27(1.18) -.58*** .12 .57*** -.36*** 

7. Baseline well-being 
composite 4.09(0.83) 4.27(1.01) 4.13(0.87) -.04 -.30** .38*** 

8. Daily proportion (%) of 
intercultural interactions 25.2(18.3) 63.3(23.4) 33.0(24.8) .16 

.03
.00 
.01

9. Daily psychological 
distress 29.03(12.64) 25.99(14.56) 28.4(13.03) -.47***

-.53*** 

10. Daily psychological 
well-being 60.97(14.66) 61.15(12.8) 61.01(14.23) 

Note. For diary variables, correlations in regular font are based on values aggregated across days, whereas correlations in italics are multilevel correlations, computed with the R 
package correlation (Makowski et al., 2020). *p<.05; **p<.01; ***p<.001.
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Within-Day Analyses

Predicting Daily Psychological Distress

Table 2 presents the results of multilevel regressions with daily distress as the dependent variable. In Model 
1, greater baseline distress was related to significantly greater daily distress, controlling for other covariates. 
Also, daily distress increased weakly over the course of the study. This may reflect documented upward 
trends in distress among university students over the course of the semester (Barker et al., 2018). Group 
status was not significantly related to daily distress. 

In Model 2, there was no between-person effect of daily intercultural interactions proportion, such that a 
person’s average proportion of intercultural interaction over the study period was unrelated to their daily 
distress. In contrast, the positive and statistically significant within-person effect indicates that on days 
where people had a greater proportion of intercultural interactions than usual, they experienced more  
distress, controlling for other predictors. This effect is consistent with Hypothesis 1. The addition of daily  
variables  resulted  in  a  statistically  significant  improvement,  χ2(2)=10.0,  p=.007,  albeit  small  in  size 
(increase of .01 in NS pseudo-R2, or 1% additional percent in intercept variance and 1% additional percent 
in residual variance). 

In Model 3, the interaction between group status and daily intercultural interaction proportion (within-
person) was not statistically significant and its inclusion did not significantly improve model fit, χ2(1)=1.61, 
p=.20. This result does not support Hypothesis 3. It indicates that the association between daily intercultural 
interactions and distress was similar for minority and majority participants.

To eliminate the alternative explanation that some of these results may result from analyzing the two status 
groups as a joint sample, we ran the analyses using only the majority sample. The pattern of results was the 
same as for the joint sample. Specifically, the coefficient for within-person daily proportion of intercultural 
interactions was also significant, β=.07, t(1171.67)=3.26, p=.001.

Table 2. Results Of Multilevel Regressions Predicting Daily Psychological Distress

Effect b SE p 95% CI β

Step 1

Constant 2.41 0.13 < .001 [2.16, 2.67] 0.06

Baseline psychological distress composite 0.27 0.05 < .001 [0.17, 0.36] 0.33

Days since beginning of study 0.01 0.00 .032 [0.00, 0.01] 0.04

Group status: ethnocultural minority vs. dominant -0.19 0.14 .190 [-0.46, 0.09] -0.19

Step 2

Constant 2.33 0.14 < .001 [2.06, 2.61] 0.10

Baseline psychological distress composite 0.25 0.05 < .001 [0.16, 0.35] 0.32
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Effect b SE p 95% CI β

Days since beginning of study 0.01 0.00 .030 [0.00, 0.01] 0.04

Group status: ethnocultural minority vs. dominant -0.36 0.18 .050 [-0.71, -0.01] -0.37

Daily intercultural interactions (%)a – Between-person 0.05 0.03 .134 [-0.01, 0.10] 0.12

Daily intercultural interactions (%)a – Within-person 0.02 0.01 .006 [0.01, 0.04] 0.05

Step 3

Constant 2.33 0.14 < .001 [2.06, 2.61] 0.10

Baseline psychological distress composite 0.25 0.05 < .001 [0.16, 0.35] 0.32

Days since beginning of study 0.01 0.00 .031 [0.00, 0.01] 0.04

Group status: ethnocultural minority vs. dominant -0.36 0.18 .050 [-0.71, -0.01] -0.37

Daily intercultural interactions (%)a – Between-person 0.05 0.03 .134 [-0.01, 0.10] 0.12

Daily intercultural interactions (%)a – Within-person 0.03 0.01 .003 [0.01, 0.05] 0.07

Group status x Daily intercultural interactions (%) -0.02 0.02 .205 [-0.06, 0.01] -0.05

Note. b=unstandardized regression coefficient; aone unit represents a 10% increment; the dependent variable is log-transformed. 
*p<.05; **p<.01; ***p<.001. 

Predicting Daily Psychological Well-Being

Table 3 presents the results of multilevel regressions with daily psychological well-being as the dependent 
variable. In Model 1, greater baseline psychological well-being was related to significantly greater daily  
well-being, controlling for other covariates. Neither time nor group status were significantly related to daily 
well-being. In Model 2, between- and within-person effects of daily intercultural interactions proportion 
were statistically non-significant and their inclusion did not improve model fit, χ 2(2)=2.11,  p=.35. This 
indicates that a greater or smaller proportion of intercultural interactions during the day was not related to  
well-being  during  that  day.  In  Model  3,  the  interaction  between group status  and daily  intercultural 
interactions was not statistically significant and its inclusion did not improve model fit, χ2(1)=0.23, p=.63. 
As for daily distress, we ran the analyses using only the majority sample. The pattern of results was the same 
as for the joint sample.
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Table 3. Results Of Multilevel Regressions Predicting Daily Psychological Well-Being

Effect b SE p 95% CI β

Step 1

Constant 35.52 6.49 < .001 [22.87, 48.16] -0.02

Baseline psychological well-being composite 6.19 1.53 < .001 [3.20, 9.18] 0.24

Days since beginning of study 0.02 0.07 .767 [-0.12, 0.17] 0.01

Group status: ethnocultural minority vs. dominant -0.71 3.29 .830 [-7.12, 5.70] -0.03

Step 1

Constant 34.21 6.99 < .001 [20.66, 47.76] -0.01

Baseline psychological well-being composite 6.29 1.55 < .001 [3.28, 9.29] 0.24

Days since beginning of study 0.02 0.07 .760 [-0.12, 0.17] 0.01

Group status: ethnocultural minority vs. dominant -2.09 4.26 .625 [-10.35, 6.17] -0.09

Daily intercultural interactions (%)a – Between-person 0.36 0.70 .610 [-1.00, 1.71] 0.04

Daily intercultural interactions (%)a – Within-person 0.31 0.23 .175 [-0.14, 0.75] 0.03

Step 3

Constant 34.21 6.99 < .001 [20.66, 47.76] -0.01

Baseline psychological well-being composite 6.29 1.55 < .001 [3.28, 9.29] 0.24

Days since beginning of study 0.02 0.07 .765 [-0.12, 0.17] 0.01

Group status: ethnocultural minority vs. dominant -2.09 4.26 .625 [-10.35, 6.17] -0.09

Daily intercultural interactions (%)a – Between-person 0.36 0.70 .610 [-1.00, 1.71] 0.04

Daily intercultural interactions (%)a – Within-person 0.38 0.27 .163 [-0.15, 0.91] 0.03

Group status x Daily intercultural interactions (%) -0.24 0.49 .630 [-1.20, 0.73] -0.02

Note. b=unstandardized regression coefficient; aOne unit represents a 10% increment. *p<.05; **p<.01; ***p<.001. 

Across-Days Lagged Analyses

Controlling for time, group status, number of days between diaries, baseline psychological distress/well-
being, and between-person effect of daily intercultural interactions, having a larger or smaller proportion of 
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intercultural interactions on a given day was unrelated to either distress or well-being during the next diary 
day,  b=-0.01,  SE=0.01,  t(1388.45)=-0.85,  p=.40  and  b=-0.02,  SE=0.28,  t(1385.29)=0.06,  p=.95, 
respectively.  The  interaction  between  daily  intercultural  interactions  and  group  status  was  also  not 
significant when predicting distress/well-being during the next day,  b=0.01, SE=0.02,  t(1387.35)=0.27, 
p=.79 and b=-0.18, SE=0.51, t(1384.06)=-0.35, p=.73, respectively. 

Similarly, in the reverse direction, controlling for time, group status, number of days between diaries, and 
between-person effects of distress and well-being, experiencing more or less distress or well-being than 
usual on a given day were unrelated to the proportion of intercultural interactions on the next diary day, 
b=0.19, SE=.11, t(1385.57)=1.76, p=.08 and b=-0.003, SE=0.004, t(1384.11)=-0.68, p=.49, respectively. 
Interactions between group status and within-person daily distress,  b=-0.07, SE=0.20, t(1384.59)=-0.35, 
p=.73, and group status and within-person daily well-being,  b=-0.01, SE=0.01,  t(1383.52)=1.31,  p=.19, 
were also not significant when predicting intercultural interactions during the next day. In short, contrary to 
Hypothesis 2, there is no evidence of across-days associations between daily intercultural interactions and 
daily emotional state. 

DISCUSSION

In this study, we investigated associations between daily proportion of intercultural interactions and daily  
distress/well-being using a three-week end-of-day diary design. The results supported our main hypothesis, 
showing that on days where participants had greater proportions of intercultural interactions compared to 
their habitual level, they reported more psychological distress. We observed this association within days but 
not across days. That is, having proportionally more or fewer intercultural interactions on a given day was 
unrelated  to  distress  on  the  next  day—and vice-versa.  Our  moderation  hypothesis  was  unsupported: 
associations between daily intercultural interaction proportions and distress/well-being were not different 
among minority and majority participants. Revisiting this manuscript’s title question “are daily intercultural 
interactions distressing,” the short answer is “yes, but it is a very small effect.”

One goal of this study was to determine whether the typically laboratory-based associations between 
intercultural  interactions  and  negative  short-term  affective  consequences  extended  to  unplanned  and 
unstructured interactions in daily life. Our results suggest that this is indeed the case, even when taking into 
account participants’ general baseline depression and anxiety symptoms. As such, they provide a conceptual 
replication of Shelton and colleagues’ (2014) results, which were based on an ethnic minority sample and a 
subjective daily interaction frequency measure (not frequent to very frequent).  The finding that daily 
intercultural interactions may be a source of distress and taint a person’s evaluation of how her day felt  
overall – even if this is a very light taint – has significant implications. To the extent that people make a  
mental connection between their daily distress and intercultural interactions, their motivation or willingness 
to seek intercultural contact subsequently may be decreased. Our result had a small effect size. Given the 
prevalent and chronic nature of daily intergroup interactions, we believe that it is nonetheless a meaningful 
effect, because of its possible cumulative impact over time.

Our main results stand in contrast to the vast intergroup literature documenting positive effects of intergroup 
contact. The notion of time may help reconcile these divergent results. As McInnis and Page-Gould (2015) 
point out, intergroup interactions may be challenging at first and more or less positive. However, after a 
critical number of positive intergroup interactions, subsequent intergroup interactions may be less taxing.  
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They  label  this  time  progression  "contact  threshold",  whereby  "there  may  be  short-term  “costs”  to 
intergroup interactions (e.g., heightened anxiety) but long-term intergroup gains (e.g., lower prejudice)." It 
is noteworthy that participants reported no intergroup interaction at all on more than a quarter of daily  
diaries – which might be due in part to the comparatively low ethnocultural diversity where the study was 
conducted (compared to other universities in the same city). As such, participants may not be very far along 
their "intergroup contact" journey and our results may be an example of "short-term costs." Over time and as 
they enter an ethnoculturally diverse workforce, they may over time reach the "contact threshold" allowing 
them to reap the benefits of intergroup contact. To our knowledge, no research has investigated these ideas 
longitudinally  in  naturalistic  settings.  This  is  an  important  future  direction  that  researchers  should 
investigate.  Recent research on intergroup contact has underscored the importance of disentangling the 
respective roles of positive and negative contact (Paolini & McIntyre, 2019; Wölfer et al., 2017), with the 
suggestion that positive intergroup contact might decrease prejudice less than negative intergroup contact  
increases it (Barlow et al., 2012; Graf & Paolini, 2017). This emerging research has yielded mixed results  
(Schäfer et al., 2021), but it suggests that such an asymmetry effect may also be at play in the case of daily 
intergroup interactions and distress/well-being. Indeed, it is easy to imagine that an intercultural interaction 
around dinner at friends’ where a participant feels safe would have a different association with daily distress 
than one in a public space where the participant feels threatened. Unfortunately, our study can shed no light 
on this potential asymmetry given information about the quality of daily interactions and their general 
“affective climate” was missing. Qualitative investigations of intergroup contact in daily life have shown 
that (1) positive contact is much more prevalent than negative contact (Schäfer et al., 2021) and (2) people 
spontaneously do not tend to see negative instances as intergroup contact (Keil and Koschate, 2020).  
Therefore, our daily data probably included a mix of positive and negative daily interactions and likely 
oversampled positive interactions. Yet, greater proportions of likely positively-biased daily intergroup 
interactions were associated with more daily distress. We could imagine that the effect size would have been 
larger if our measure had better sampled negative interactions, thus highlighting the importance of our  
present results, in spite of their small effect size.

Results showing that larger daily proportions of intercultural interactions seem to be equally distressing for 
everyone is at odds with Toosi et al.’s (2012) meta-analysis. We did not detect this asymmetry, often 
documented in laboratory-based studies, in the “messiness” of daily life. The specific cultural composition 
of our sample may help explain this result. Immigrants from France constituted 35% of the minority group. 
France and Quebec have a complex intergroup relationships. They share several features because of their 
common historical roots and language (French settlers colonized Quebec in the seventeenth century). As a 
result of this colonial past, French migrants typically assume Quebec to be “just like France.” Accordingly, 
they expect settling in Quebec and interacting with Quebecers to present no challenge. The dissonance 
between this expectation and the challenges of actual intercultural interactions may be particularly onerous 
and be associated with daily distress. Further, among Quebecers, French people have the reputation of being 
haughty and contemptuous (Dupuis 2004; Overmann 2008), a stereotype encapsulated in the derogatory 
label “Maudits Français” (damned French). To the extent that French immigrants feel this tense intergroup 
climate during interactions, it may contribute to more negative affect. The prevalence of French immigrants 
in the minority group and this specific intergroup history may help explain why greater proportions of 
intergroup interactions were associated with more daily distress in this group. 
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One last feature of our results that needs discussing is the absence of effects for daily psychological well-
being and for lagged analyses. In-lab interactions studies that served as the impetus for the current research 
have documented  negative affective impacts of intercultural interactions, with anxiety being the most 
common measure indexing participants’ emotional state (Toosi et al., 2012). Here, we  measured both 

positive and negative aspects of participants’ daily emotional state. Based on the documented independence 
of positive and negative affect states (Diener & Emmons, 1984) and on findings that positive and negative 
well-being have different predictors (Huppert & Whittington, 2003), the present asymmetry between daily 
distress and well-being results is not entirely surprising. Two past studies that had explicitly considered  
positive emotional state also obtained asymmetrical results between positive and negative affect – although 
in the opposite way (Mallet et al., 2016; Trail et al., 2009). Such asymmetries are something that future  
research should probe further. 

In terms of  across-day associations (e.g.,  frequency of  Monday intercultural  interactions unrelated to 
Tuesday emotional state and vice-versa), two aspects of our design may help explain the absence of effects. 
First, the time lag between diaries may have been too long, allowing potential effects to wane in between  
assessments. If participants had completed two diaries per day (e.g., one around lunch time and one in the 
evening), we might have been more successful in detecting short-lived effects. Within-day effect sizes were 
very small, and a full day might be too long a time interval to be able to detect such small effects with self-
reported measures. Second, participants rated the proportion of intercultural interactions regardless of their 
content  or  type,  thus  lumping  together  mundane  exchanges  about  e.g.,  the  weather  and  weightier 
conversations about e.g., politics. It is possible that only some type of exchanges would leave an emotional 
imprint lasting into the next day. 

In-lab experimental evidence has shown convincingly that having intergroup interactions leads to a more 
negative affective than having intragroup interactions.  In  daily  life,  the  opposite  direction is  equally 
plausible. Intergroup interactions are taxing because interactants typically share less “common ground” 
(Kashima, 2014) than with same-culture interlocutors and therefore less able to rely on well-rehearsed 
cultural schemas to guide their behavior (Doucerain, 2019). On days when people are more distressed, they 
may have fewer mental resources to spare on challenging interactions and may avoid intergroup interactions 
as a result. Our study was not able to shed light on whether intergroup interactions precede daily affect or the 
other way around, but future research should take up this important question. 

Strengths And Limitations

The use of an end-of-day diary method to assess daily intercultural interaction proportion was a clear 
strength of this study. Because of its very short retrospective time frame (a few hours), we think that this 
approach assesses intercultural interactions more accurately and in a less biased way than questionnaire-
based global measures. Nevertheless, such diary measures remain retrospective and subjective, which is a  
limitation. In future research, it would be interesting to use truly instantaneous interaction measures, such as 
those afforded by ambulatory assessment. For example, a future study could ask participants to provide 
information as soon as they have an intergroup interaction.

In a related vein, we may wonder to what extent social desirability and self-serving biases may have 
influenced participants self-report on daily intergroup interactions. Universities are typically left-leaning 
environments (van de Werfhorst, 2020), where ethnocultural diversity and intercultural contact are seen as 
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desirable. The university where this study was conducted is no exception. Given this social climate, students 
may be especially prone to evaluate their intercultural interactions as common, because it could contribute 
to a favourable self-perception as race-conscious.

Our 21-day diary design was also a strength of the present research. This fairly long period of time provided 
a good snapshot of participants’ intercultural interactions in daily life. However, in order to minimize drop-
out over such a prolonged period, we had to keep each end-of-day diary extremely short. To do so, we 
collected the proportion of time spent in intercultural interactions, aggregated across interactions during that 
day. A resulting significant limitation is that we know nothing about characteristics of specific interactions. 
Specifically, information about interlocutors is missing. Do intercultural interactions take place always with 
the same interlocutors or with a wide variety of new interlocutors? Do they take place across a linguistic  
divide? How close are interlocutors to participants? Future research should consider whether and how such 
characteristics relate to daily distress and well-being. Past qualitative research shows that when asked to 
define what is an intercultural interaction, students tend to discount interactions within their personal  
friendship and social networks and focus on interactions with strangers or casual acquaintances (Halualani, 
2007). To the extent that a similar bias operated here, proportions of intercultural interactions may have 
under-estimated contributions from close social ties.

Finally, our choice of a student population limited risks of range restriction in access to intercultural  
interactions (a student attending university classes in a cosmopolitan city like Montreal presents more 
opportunities for intercultural interactions than a stay-at-home parent, for instance – although whether they 
avail themselves of such opportunities is a different story) but it clearly limits the generalizability of our 
findings. Similarly, as mentioned earlier, Montreal is a cosmopolitan city, located in a country that promotes 
multiculturalism as a defining feature of its national identity (Government of Canada, 2012). People may  
have more frequent intercultural interactions in such a context than in other, culturally more homogeneous 
settings. Whether we would obtain similar findings in other segments of the population and in other cities is 
an open question that future research should take up. 

CONCLUSION

The present research heeded the call to study intercultural interactions in their ecological context (Dixon et 
al., 2020; Toosi et al., 2012) by examining associations between daily intercultural interactions and daily 
distress/well-being  using  a  21-day  end-of-day  diary  design.  It  also  considered  participants’ 
minority/majority group status as a potential moderator of these associations. Our results extend well-
documented laboratory-based findings to the “messiness” of daily life and underscore the need to go beyond 
self-report global questionnaires to understand the role of people’s intercultural encounters in their daily 
life. Remembering that intercultural contact remains one of the most promising individual-level approach to 
reduce outgroup stereotypes and prejudices in our cultural diverse societies, understanding this role is not  
only theoretically meaningful but also has substantial societal implications.
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