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Abstract
COVID-19 underscores the importance of understanding variation in adherence to rules concerning health  
behaviors. Children with conduct problems have difficulty with rule adherence, and linking early conduct prob-
lems with later adherence to COVID-19 guidelines can provide new insight into public health. The current study  
employed a sample (N = 744) designed to examine the longitudinal consequences of childhood conduct prob-
lems (Mean age at study entry = 8.39). The first objective was to link early conduct problems with later adher-
ence to both general and specific COVID-19 guidelines during emerging adulthood (M age = 19.07). The sec-
ond objective was to prospectively examine how interactional (i.e., callous unemotional traits, impulsivity) and  
cumulative (i.e., educational attainment, work status, substance use) continuity factors mediated this associa-
tion. The third objective was to examine differences in sex assigned at birth in these models. Direct associations  
were observed between childhood conduct problems and lower general, but not specific COVID-19 guideline adher-
ence. Conduct problems were indirectly associated with both general and specific adherence via higher levels of callous 
unemotional traits, and with specific adherence via higher problematic substance use. No differences in the models 
were observed across sex assigned at birth. Findings provide insight into both how developmental psychopathology 
constructs are useful for understanding COVID-19 guideline adherence, and the ways in which conduct problems may 
shape health outcomes.
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The COVID-19 pandemic has profoundly influenced lives 
around the world. Prior to the availability of effective vac-
cines or treatments, the best methods for reducing infec-
tion rely on individuals following public health guidelines 
regarding physical distancing, hand washing, and mask 
wearing (Wiersinga et al., 2020). The Centers for Disease 
control indicate that young adults are increasingly involved 
with the spread of the virus (CDC, 2020), suggesting the 

importance of understanding COVID-19 regulation adher-
ence within this age group. One of the many contributions 
that developmental science can make is in identifying the 
individual differences that explain adherence to public health 
directives. Children with conduct problems are children 
who are at risk or meet criteria for conduct disorder and/or 
comorbid oppositional defiant disorder (DSM-5; American 
Psychiatric Association, 2013). While conduct problems 
are associated with difficulty across multiple domains, the 
importance of rule-breaking and social norms violations 
for conduct problems highlights how this particular type of 
problem behavior may be uniquely pertinent in the predic-
tion of adherence to COVID-19 guidelines. We focus on 
how conduct problems are prospectively associated with 
adherence to COVID-19 guidelines, and identify interac-
tional (i.e., callous unemotional traits and impulsivity) and 
cumulative (i.e., education, employment and substance use) 
continuity mechanisms that mediate this association.
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COVID‑19 Guideline Adherence

Individual differences are linked to following medical rec-
ommendations (DiMatteo, 2004a, b; DiMatteo et al., 2007;  
Molloy et al., 2014). For COVID-19 specifically, focusing  
on adherence among young adults is particularly impor-
tant, as while COVID-19 infection can be serious for  
emerging adults (Swann et  al., 2020), much of the focus  
has been on young adults’ capacity to spread the disease to 
medically vulnerable populations (Wan & Balingit, 2020). 
Existing research on COVID-19 guideline adherence  
has focused on individual health compliance behaviors  
(Nowak et  al., 2020; O’Connell et  al., 2020), composite  
scales assessing multiple health compliance behaviors (Miguel 
et al., 2021; Nivette et al., 2020; Xie et al., 2020), or general 
adherence (i.e., questions as to whether the individual is gener-
ally following COVID-19 related guidelines) (Zajenkowski 
et al., 2020). The emerging nature of this field underscores  
the use of multiple perspectives for examining COVID-19 
guideline adherence.

Conduct Problems and COVID‑19 Guideline 
Adherence: A Developmental Framework

We argue that conduct problems may be relevant for under-
standing later COVID-19 guideline adherence because con-
duct problems are associated with poor general adherence to 
rules and social norms (American Psychiatric Association, 
2013). We propose that understanding how childhood con-
duct problems may put individuals at risk for failing to adhere 
to COVID-19 guidelines can best be explained in two parts. 
First, following from Life Course theory more broadly (Elder, 
1998), Life Course Health Development Framework (Halfon 
& Hochstein, 2002) situates behaviors (such as adherence to 
health-related guidelines) within a nested, multi-level, and 
developmental framework. The developmental aspect of this 
theoretical framework suggests the importance of situating 
COVID-19 compliance, and the role of conduct problems in 
this compliance, in specific stages of the life course. Individu-
als whose conduct problems start in childhood are particu-
larly at risk for negative outcomes, including those related to 
rule breaking and poor health (Odgers et al., 2008; Rivenbark 
et al., 2018). This approach also underscores the importance 
of focusing on emerging adulthood for understanding compli-
ance with COVID-19 behaviors, as emerging adults generally 
have greater independence than adolescents (Arnett, 2000), but 
broader social networks than other adults (Wrzus et al., 2013).

Second, Caspi et al. (1987) propose interactional and cumulative 
continuity as two mechanisms for explaining why externalizing- 
type behaviors like conduct problems have consequences  
across the life course. Starting with interactional continuity 

(Caspi et al., 1987), this more proximal process describes how 
traits inherent to a behavior are reinforced by the consequences of 
this behavior, thus maintaining the trait, and associated behavior 
patterns, across time. In identifying interactional continuity fac-
tors, stable traits endemic to the problematic behavior pattern can 
be tested as mediators. Many traits are linked with conduct prob-
lems. In focusing on a rule-breaking associated outcome (i.e., 
COVID-19 guideline adherence), however, callous unemotional 
traits and impulsivity are central to conduct problems, show sta-
bility across time (Viding & McCrory, 2012), and are both longi-
tudinally associated with higher levels of rule-breaking behavior 
(Forsman et al., 2010; Maneiro et al., 2017).

Callous unemotional traits refer to a pattern of behavior 
whereby the individual shows a lack of guilt or remorse, little 
concern for the feelings of others, shallow or superficial emotions 
and lack of concern regarding performance, a pattern of traits 
that are a developmental precursor for psychopathy (Frick et al., 
2014b). Callous unemotional traits are central for understanding 
the emergence and persistence of the most serious forms of con-
duct problems (Frick et al., 2014a; Longman et al., 2016). Cal-
lous unemotional traits are additionally linked with higher rates 
of rule-breaking behaviors that have health consequences for both 
the individual and others (Thornton et al., 2019). Finally, a grow-
ing literature with non-clinical samples of adolescents and adults 
has found that higher levels of antisocial traits (Miguel et al., 
2021; Nivette et al., 2020; Nowak et al., 2020; O’Connell et al., 
2020), including callous unemotional traits (Miguel et al., 2021), 
are linked with lower levels of COVID-19 guideline adherence

Impulsivity, or the extent to which an individual responds to 
novel stimuli in a rapid and unplanned way, without consider-
ing the consequences of those reactions (Stanford et al., 2009). 
While impulsivity is associated with a variety of psychopa-
thology constructs (most notably attention deficit/hyperactivity 
disorders), it also shows stability across childhood, and is an 
important predictor of the emergence of later conduct problems 
(Olson et al., 1999). Impulsivity, moreover, is also associated 
with worsening conduct problems when controlling for initial 
levels of conduct problems (Fanti et al., 2018). This construct 
is associated with outcomes for individuals with conduct prob-
lems, including rule-breaking behavior (Maneiro et al., 2017), 
and in general is associated with health risk behaviors that place 
the individual and others at risk like unprotected sex (Dir et al., 
2014) and risky driving behavior (Bıçaksız & Özkan, 2016).

Cumulative continuity refers to processes whereby the 
consequences of the behavior pattern (for instance the aggres-
sive and rule-breaking behaviors associated with conduct 
problems) direct the individual towards environments that 
further exacerbate these preexisting tendencies (Caspi et al., 
1987). Identifying and testing cumulative continuity involves 
prospectively linking the behavior to the outcomes of the 
behavior, and then examining how these consequences medi-
ate the association between the childhood behavior and later 
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outcomes. The classic example of cumulative continuity is in 
how conduct problems are associated with greater difficulty 
in navigating educational and occupational systems, and may 
explain how conduct problems may shape COVID-19 guide-
line adherence. In this pathway, conduct problems heighten 
the risk for drop out, and increase the likelihood of later types 
of employment in which the individual has less autonomy and 
stability, and more stress (Caspi et al., 1987). The link between 
conduct problems and both poorer school outcomes and lower 
occupational status are well established (Erskine et al., 2016), 
as is the subsequent link between these indicators of socioeco-
nomic status and other types of medical guideline adherence 
(DiMatteo, 2004b). The link between conduct problems or 
components of conduct problems and other health outcomes, 
moreover, have been fully or partially accounted for by educa-
tional attainment (Sagatun et al., 2015; Temcheff et al., 2011).

The educational and occupational consequences of conduct 
problems may be particularly important for understanding adher-
ence with COVID-19 related guidelines. Higher levels of educa-
tion may help an individual parse complex and rapidly evolving 
information, as education-related factors like medical literacy 
and numeracy are linked with other forms of medical adherence 
(Brown & Bussell, 2011). Higher levels of education are also 
associated with lower belief in conspiracy theories in general, and 
COVID-19 conspiracies particularly (van Prooijen, 2017), which 
are linked with COVID-19 guideline adherence (Soveri et al., 
2020). Furthermore, occupational status-related factors may 
allow individuals to choose work contexts with less COVID-19 
exposure, shaping their guideline adherence, underscoring the 
importance of exploring the role of cumulative mechanisms.

Problematic substance use is another cumulative mecha-
nism linking conduct problems to later outcomes. Childhood 
conduct problems are one of the most consistent predictors 
of later substance use problems (Stone et al., 2012), and sub-
stance use problems are linked with poorer medical adher-
ence (Parsons et al., 2014), including among emerging adults 
(Glasgow et al., 1991). Indeed, problematic substance use 
may be anticipated to impair the organization and planning 
required to follow public health guidelines.

Gender Differences

Finally, understanding how childhood histories of conduct  
problems are associated with adherence to COVID-19  
guidelines may be anticipated to vary across gender. Gen-
der paradox theory suggests that while boys are more likely  
to have conduct problems than girls, the consequences of  
conduct problems are more severe among girls (Loeber & 
Keenan, 1994). Indeed, the consequences of conduct prob-
lems in terms of substance use (Loeber & Keenan, 1994;  
Pedersen et al., 2001) and adult violent behavior (Reef et al., 
2011), may be greater for girls than boys, although not all 
findings confirm significant gender differences (Fergusson  

et al., 2005; Wertz et al., 2018). With regards to COVID-19 
guideline adherence, some research suggests that women  
are generally more likely to adhere to public health guidelines 
than men in normative samples (Nivette et al., 2020; Zajenkowski  
et  al., 2020), although these differences are not large and  
other work finds no significant differences (O’Connell et al., 
2020).

The Current Study

Using a longitudinal sample of participants recruited in 
childhood to understand the developmental course of con-
duct problems, the present study had three objectives. The 
first was to understand how childhood conduct problems 
were associated with both general and specific adherence to 
public health guidelines during the initial lockdown phase 
of the COVID-19 pandemic among emerging adults. We 
expected that conduct problems would be associated with 
lower levels of adherence to COVID-19 guidelines. The 
second objective was to assess how both interactional (i.e., 
impulsivity and callous unemotional traits) and cumula-
tive (i.e., education, occupation and substance use) mecha-
nisms mediated between childhood conduct problems and 
emerging adulthood COVID-19 guideline adherence (see 
Fig. 1). We expected that both interactional and cumulative 
mechanisms would mediate between conduct problems and 
COVID-19 guideline adherence. Finally, the third objective 
was to test if these associations varied according to gender, 
where we anticipated the links between conduct problems 
and COVID-19 adherence to be stronger among women than 
among men. Informed by developmental psychopathology 
theory, examining if and how conduct problems are linked 
to adherence to COVID-19 guidelines provides vital infor-
mation for addressing this public health crisis, as well as 
for understanding the health outcomes of childhood conduct 
problems.

Method

Data from a longitudinal study comparing children with 
and without early histories of conduct problems in four 
regions of Quebec, Canada (N = 744; 47% girls; 58% with 
histories of conduct problems) were employed. The Eth-
ics Research Committee of the Université de Sherbrooke 
approved all waves of data collection. Parent written con-
sent and child verbal assent were obtained at the first wave 
of data collection, written consent was obtained from both 
parents and participants for the adolescent waves of data 
collection, and participant consent was obtained over the 
telephone for the COVID-19 data collection. Two par-
ticipant recruitment strategies were employed to ensure 
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sufficient power to compare children with and without con-
duct problems. First, the majority of the sample presenting 
with conduct problems was recruited based on receiving 
services for conduct problems within public elementary 
schools, reflecting 95% of children in Quebec (Govern-
ment of Quebec, 2013). All girls and one in four boys 
(chosen at random) receiving services in 155 French lan-
guage schools were invited to participate. A total of 75.1% 
of those invited agreed to participate (n = 370), and no 
significant differences were observed for participation in 
terms of gender, grade, or school socioeconomic status. 
Children were evaluated by their parents or teachers using 
the DSM-Oriented Scales for Conduct Problems or for 
Oppositional Defiant Problems of the Achenbach System 
of Empirically Based Assessment (ASEBA; Achenbach 
& Rescorla, 2001). This assessment revealed that 339 of 
the 370 children were in the borderline or clinical range of 
conduct problems or oppositional defiant problems scales 
(above the 93th percentile).

In Quebec, children are generally referred for services by 
teachers. To address concerns about teacher biases in service 
referrals, a second recruitment strategy designed to iden-
tify children with conduct problems not referred to services 
was employed. A total of 881 students from schools in low 
income neighborhoods were assessed by their parents and 
teachers using the Conduct Problems and the Oppositional 
Defiant Problems DSM-Oriented Scales of the ASEBA 

(Achenbach & Rescorla, 2001), and participants who were 
in the borderline or clinical range were invited to participate 
(n = 95, 57.9% girls). One out of every three children who 
were in the normal range of the scales but were age, gender 
and location matched with children in the conduct problem 
sample were also recruited at this time (n = 279). In total 
93.5% of the sample were born in Quebec, with the majority 
being of French-Canadian origin.

Every year for the next twelve years, participants completed 
a variety of measures in their homes. For the most recent 
data collection, focusing on participant experiences during 
the COVID-19 pandemic, participants were between 16 and 
22 years of age (M = 19.07, SD = 1.20). Participants were 
contacted by telephone and completed the measures for the 
COVID-19 data collection 51 and 68 days following a declara-
tion of a public health emergency in Quebec on March 13th, 
2020, which was during the initial wave of the pandemic in 
Canada. Quebec is an ideal location for understanding how and 
when individuals followed COVID-19 related public health 
guidelines. At the time of the study, Quebec was the epicenter 
of COVID-19 within Canada, with nearly half of Canada’s over-
all cases. Quebec consists of different administrative regions, 
however, that varied widely in COVID-19 rates. For the dura-
tion of the COVID-19 data collection, schools, daycares, as well 
as all non-essential services (e.g., restaurants, hair salons, and 
gyms) were closed, and citizens were given strict public health 
guidelines designed to curb the spread of the virus.

Fig. 1  Conceptual model
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Measures

Two different assessments of COVID-19 adherence were 
employed. The first was a single question regarding general 
adherence where participants were asked “since the  13th of 
March, to what extent have you generally changed your habits 
and behaviors to avoid catching or transmitting the COVID-
19 virus?” Options ranged from 1 (not very much) to 5 (very 
much), with higher scores indicating higher levels of adher-
ence (descriptive presented in Table 1). While asking about 
general adherence was important, we also wanted to under-
stand specific adherence to COVID-19 related guidelines. Par-
ticipants answered thirteen questions (presented in Table 1 of 
the Appendix) regarding adherence to different public health 
guidelines outlined by the province of Quebec (Santé Public, 
2020). Given the changing nature of the public health direc-
tives some forbidden behaviors that were later permitted (i.e., 
spending time with individuals outside) were included. Simi-
larly, initial directives did not recommend the use of masks, 
which explained the low levels of adherence for this item. 
Conversely, given the importance of mask wearing for later 
adherence, we chose to retain this item for the total scale.

Because we wanted to both (1) capture a range of health 
behaviors and (2) be as specific as possible in terms of 
adherence, having the same response options for each 
item on the scale was impractical (see Appendix Table 1), 
and three response option patterns were used. The first 
assessed situations in which adherence could be measured 
according to the frequency of the behavior (i.e., handwash-
ing in response to contact with others), with five response 
options ranging between always and never. The second 
set of response options captured the number of times an 
individual engaged in a quotidian behavior that was now 
restricted (i.e., going to the store). Options reflected the 
number of times in a week an individual engaged in the 
behavior, with options ranged from every day to never. 
The third set of responses reflected occasional behaviors 
(i.e., using services that were supposed to be closed but 
were open illegally) and the five response options var-
ied from “whenever I have the opportunity” to “never.” 
Most item responses were not evenly distributed and were 
dichotomized to reflect compliance (or not) with the pub-
lic health directives. In almost all cases, questions were 
dichotomized according to the never/always response. 

Table 1  Descriptive statistics

PPVT Peabody Picture Vocabulary Test
*Higher adherence scores are indicative of higher levels of COVID-19 guideline adherence

Mean (SD) Minimum and Maximum Valid n

COVID-19 Adherence*
General adherence 3.66 (1.37) 1.00-5.00 596
Specific adherence 8.58 (2.22) 3.00-13.00 596
Percent in the borderline or clinical ranges for 

conduct problems time 1
Parent oppositional defiant disorder (%) 24.2 744
Parent conduct disorder (%) 29.9 744
Teacher opposition defiant disorder (%) 19.4 706
Teacher conduct disorder (%) 21.1 707
Interactional continuity factors
Callous unemotional traits (time 6) 3.52(2.25) 0.00-11.00 640
Impulsivity (time 8) 62.51(10.05) 40.00-101.00 657
Cumulative continuity factors
 Problematic substance use (time 8) 3.99(6.51) 0.00-36.00 661
Student status (COVID-19 time) (%) 55.5 598
Work outside home (COVID-19 time) (%) 33.6 553
Control variables (time 1)
Sex assigned at birth (% girls) 46.8 744
Age 8.39 (0.92) 6.25-10.58 744
Parental education (% with high school or higher) 77.1 742
Family income scale 5.51(3.40) 0.50-15.00 736
PPVT (cognitive functioning) 113.84(13.01) 75.00-155.00 740
COVID-19 control variables
COVID-19 mortality per 100,000 people 25.26 (31.63) 1.01-119.54 592
Asked to quarantine (%) 6.5 598
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The exception to this overall strategy was with question 
eight (which assessed going to the store). As people were 
permitted to use essential services (i.e., grocery stores, 
pharmacies) once a week, this question was dichotomized 
at 1-2 a week or less compared with other options. The 
scale constructed from summing these variables had a tet-
rachoric alpha of .81 (Gadermann et al., 2012), with higher 
values indicating higher levels of adherence.

Conduct problems were assessed using the Conduct Problems 
and the Oppositional Defiant Problems DSM-Oriented Scales of 
the ASEBA at the initial testing period (Achenbach & Rescorla, 
2001; Ebesutani et al., 2010). The Conduct Problems subscale 
includes 17 items for parents and 13 items for teachers, and had 
Cronbach’s alphas of 0.93 and 0.87, respectively, in this sample. 
The Oppositional Defiant problems subscale includes five items 
for teachers and parents, and had Cronbach’s alpha of 0.83 and 
0.92, respectively, in this sample. As the sample was based on 
participants being in the borderline or the clinical ranges (above 
the 93th percentile) or not as assessed by either parents or teach-
ers, we classified all children according to whether they were or 
were not in the borderline or the clinical ranges for each of these 
four subscales (i.e., dichotomous score was constructed). These 
four dichotomous variables were loaded onto a factor as the 
measure of conduct problem status, with higher scores indicat-
ing higher levels of problem behavior (factor structure presented 
in results section). As a sensitivity check, models employing 
alternate constructions of the behavior problems variable were 
tested (see Appendix Table 2), with results consistent with the 
operationalization of conduct problems presented.

Mediating variables were collected during adolescence 
and emerging adulthood. Callous-unemotional traits were 
assessed using the parent-reported Antisocial Process 
Screening Device (Deshaies et al., 2009; Frick & Hare, 
2001). This commonly used scale includes six items and 
had a Cronbach’s alpha of 0.67 in the current sample, with 
higher scores indicating higher levels of callous unemotional 
traits. These traits were assessed at time six when partici-
pants were ages 11-15 years (M = 13.23, SD = 0.96). Cal-
lous unemotional traits are stable in general, with particular 
stability being noted among youth high in callous unemo-
tional traits compared to youth with lower levels of this trait 
(Bégin et al., 2020; Fanti et al., 2017).

Impulsivity was assessed using the total score from the 
Barratt Impulsivity Scale-II (BIS: Patton et al., 1995). This 
self-report scale includes 30 items and had a Cronbach’s 
alpha of 0.80 in the current study, with higher scores indicat-
ing higher impulsivity, and shows stability over time (Niv 
et al., 2012). Impulsivity was assessed at time eight when the 
participants were between the ages of 13 and 17 years (M = 
15.32, SD = 0.96), the only time point in which participants 
completed this measure.
Education and Occupation Adherence to COVID-19 guide-
lines may also be shaped by the types of activities required 

of participants during the pandemic. We asked participants 
about their current work situation (i.e., were they in school, 
teleworking, working outside the home or neither work-
ing nor in school), where participants could select multiple 
options (i.e., in school and working). Individuals were coded 
as being working outside the home or not and in school/
college/university or not (answer yes or no), with the higher 
value indicating participation in the specified activity during 
the COVID-19 assessment period, when participants ranged 
in age from 18 to 22 (M = 19.07, SD = 1.20).

Problematic substance use was assessed using the Grille 
de dépistage de consommation problématique d’alcool et de 
drogues chez les adolescents et les adolescentes (DEP-ADO: 
Germain et al., 2007). The DEP-ADO is a self-report assess-
ment of problematic alcohol and drug use among adolescents 
(Landry et al., 2004). This scale contains six questions with 
sub-questions relating to substance use and its consequences. 
The Cronbach’s alpha coefficients vary between 0.85 and 0.87 
for the total score (Landry et al., 2004), with higher scores indi-
cating higher levels of problematic substance use. This measure 
was also administered at time eight.

Control Variables We also expected that the associations 
between conduct problems, adolescent and young adult 
mediators, and COVID-19 adherence would be confounded 
by both demographic factors and factors associated with 
probable exposure to COVID-19. To start, sex assigned at 
birth was assessed based on parent-reported child sex at the 
start of the study (options: boy or girl). Age was assessed 
by subtracting the child’s date of birth from the date of 
study participation at time 1. Family socioeconomic sta-
tus was assessed using both primary caregiver education 
(self-report, and dichotomized based the primary caregiver 
having completed high school or not) and family income. 
Family annual income was assessed using an adaptation of a 
20-point ordinal scale ranging from 1 (C$0-999) to 20 (more 
than C$160,000) that was adjusted to normalize the distri-
bution (Valla et al., 1994). Childhood cognitive functioning 
was estimated in the initial testing period with the Peabody 
Picture Vocabulary Test-Revised (PPVT: Dunn et al., 1993), 
a measure of receptive vocabulary that is highly correlated 
with other measures of cognitive functioning (Hodapp & 
Gerken, 1999). This test was administered by a research 
assistant and consists of 170 multiple-choice cards where 
children identify the image associated with the word, with 
higher score indicating larger vocabularies.

COVID‑19 Variables COVID-19-specific factors were expected 
to influence the likelihood of COVID-19 regulation adherence. 
As rates of COVID-19 infection differed across administra-
tive regions of Quebec, we controlled COVID-19 deaths per 
region by using the province of Quebec’s estimates of deaths 
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per 100 000 residents on the 22nd of May, 2020, the day fol-
lowing the end of data collection. While we initially planned to 
nest individuals within region, interclass correlations suggested 
that a non-significant amount of variance was accounted for by 
region for both general adherence (0.01% of the variance, n.s.) 
and specific adherence (1.20 % of the variance, n.s.), we elected 
to control for deaths per region, as a continuous variable, instead. 
Finally, we also anticipated that COVID-19 guideline adherence 
would be associated with the individual’s COVID-19 exposure. 
While none of the participants reported being diagnosed with 
COVID-19, also we asked participants if they had been advised 
by public health officials to quarantine, coded “had been advised 
to quarantine” or not, with not being advised to quarantine as 
the referent category.

Analytic Plan

Prior to the analyses addressing the primary research question, 
the structure of the conduct problems factor was tested using 
MPlus 7.4 (Muthén & Muthén, 2017). The primary research 
objectives were then tested using structural equation model-
ling (SEM). SEM has numerous advantages in that it allows 
for an exploration of the associations between both latent (i.e., 
conduct problem status) and observed (i.e., COVID-19 adher-
ence) variables, permits for multiple outcome variables (i.e., 
general and specific adherence), and includes the assessment 
of both direct and indirect pathways between variables. In par-
ticular, Mplus can be used to calculate indirect effects using the 
product of the coefficient approach (Preacher & Hayes, 2008). 
Bootstrapping (done 1000 times) was employed (Bollen & 
Stine, 1990; Shrout & Bolger, 2002). MPlus also allows path-
ways in SEMs to be constrained to compare model fit across 
different groups (i.e., the ability to test the model for differ-
ences according to sex assigned at birth) to address the third 
objective. We used the same approach to test if differences 
could be observed in the association between predictor vari-
ables and the two different outcome variables (i.e., to test if the 
respective associations between a predictor variable differed 
across the two COVID-19 guideline adherence outcomes). 
Finally, Mplus addresses missing data using full information 
maximum likelihood (Allison, 2001). Although only 9% of 
the data were missing overall, retaining cases with no missing 
values would have resulted in the retention of only 60% of the 
sample (missing data by variable is presented in Table 1).

The two models tested all four classic mediation steps 
(Baron & Kenny, 1986), and also included indirect effects in 
line with more modern mediation approaches, which do not 
necessitate direct effects between the predictor and outcome 
variables (MacKinnon, 2008). Model 1 tested the first step in a 
mediation, where we established (1) the association between the 
predictor (conduct problems) and outcome (COVID-19 guide-
line adherence) variables. Model 2 tested the second, third, 
and fourth steps of a mediation. We examined the association 

between the predictor (conduct problems) and the mediators 
(school status, work status, callous unemotional traits, sub-
stance use, and impulsivity). In the same model, we also tested 
the associations between the mediators (school status, work 
status, callous unemotional traits, substance use, and impul-
sivity) and the outcome variables (COVID-19 guideline adher-
ence). Finally, we examined change in the association between 
the predictor and outcome variables when the mediators were 
included, and tested the indirect effects between conduct prob-
lem status and both general and specific adherence (MacKin-
non, 2008). In line with the third objective, all models were 
constrained and compared according to sex assigned at birth.

Results

 Prior to testing the models, we assessed the factor structure 
for conduct problem status. The initial factor structure was 
poor  (Chi2 (2) =166.51, p < 0.01, RMSEA = 0.33 (90% CI: 
0.29, 0.38), CFI = 0.84, TLI = 0.50), reflecting the shared 
variance between the two parent and teacher-rated problem 
behaviors, respectively. The subsequent factor accounting for 
this variance showed good fit  (Chi2 (0) = 14.92, p < 0.01 
RMSEA = 0.00, (90% CI: 0.00, .00) CFI = 0.99; TLI = 1.00), 
with factor loadings ranging from 0.53 to 0.79 (all significant).

Conduct Problems and COVID‑19 Guideline 
Adherence

The subsequent model examined associations between conduct 
problems and the two adherence outcomes, controlling for sex 
assigned at birth, age, cognitive functioning, parental educa-
tion, family income, deaths per region, and quarantine status. 
This model had good fit  (Chi2 (14) = 56.06, p < 0.01, RMSEA 
= 0.04 (90% CI: 0.02, 0.05), CFI = 0.98; TLI = 0.95), and the 
standardized coefficients are presented in Model 1 of Table 2. 
General and specific adherence were significantly associated (β 
= 0.17, p < 0.01). For general adherence, lower levels of con-
duct problems, being assigned female at birth, and having higher 
cognitive functioning during the initial testing period were all 
associated with higher levels of adherence. None of the vari-
ables, including conduct problems, were associated with specific 
adherence. Finally, the model fit was not significantly different 
when constrained across sex assigned at birth, suggesting no 
significant differences in the model according to this variable 
 (Chi2 (14) = 12.81, n.s).

Sensitivity analyses were conducted to assess if the differences 
in the associations observed between a specific predictor variable 
and the two types of adherence were statistically significantly 
different. For each predictor variable, the model was constrained 
to assess if model fit became significantly worse when the links 
between a respective predictor (i.e., conduct problems, sex 
assigned at birth, cognitive functioning) and the two outcomes 
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variables (i.e., the two types of adherence) were constrained to be 
equal. No significant difference was observed for conduct prob-
lem status  (Chi2 (1) = 0.11, n.s.) or sex assigned at birth  (Chi2(1) 
= 0.00, n.s.) based on type of adherence. Significant differences 
were observed for cognitive functioning  (Chi2(1) = 3.89, p < 
0.05). This suggests that only higher cognitive functioning (but 
not sex assigned at birth or callous unemotional traits) were dif-
ferentially associated with the adherence outcomes.

The Mediation Model

The second model, presented in model 2 of Table 2, tested how 
interactional (i.e., callous unemotional traits, impulsivity) and 
cumulative (i.e., student status, working outside the home, and 
problematic substance use) mechanisms mediated the associa-
tions between childhood conduct problems and later COVID-19 
guideline adherence. Model fit was good  (Chi2 (49) = 110.26, p 
< 0.01, RMSEA = 0.04 (90% CI: 0.03, 05), CFI = 0.97; TLI = 
0.91), and again did not show significant sex differences  (Chi2 
(31) = 2.09, n.s). The associations between conduct problem sta-
tus, the mediators, and general and specific COVID-19 guideline 
adherence are presented in model 2 of Table 2. Starting from 
the left and moving towards the right, conduct problems were 
associated with lower likelihood of being a student, higher levels 

of callous unemotional traits, higher levels of problematic sub-
stance use and higher levels of impulsivity. Focusing on general 
adherence, higher levels of conduct problems were no longer 
significantly associated with lower levels of adherence when 
the mediators were included in the model, but conduct problems 
were associated with multiple mediators. Lower levels of callous 
unemotional traits (along with being assigned female at birth and 
higher cognitive functioning) were associated with higher levels 
of general adherence. Significant indirect effects were observed 
between conduct problems and general adherence via callous 
unemotional traits (β = -0.07, p < 0.05, CI 95% -0.13, -0.003).

For specific adherence, lower callous unemotional traits and 
lower problematic substance use were both associated with 
higher specific adherence, as was being assigned female at 
birth. Significant indirect effects were only observed via callous 
unemotional traits (β = -0.08, p < 0.05, CI 95% -0.14, -0.01) 
and problematic substance use (β = -0.06, p < 0.05, CI 95% 
-0.10, -0.02). Follow up analyses indicated that the associations 
between substance use and the two different types of COVID-
19 guideline adherence were significantly different  (Chi2 (1) = 
13.66, p < 0.01), suggesting that substance use was only sig-
nificantly associated with lower specific but not general adher-
ence. Finally, sensitivity tests indicated that the non-significant 
mediating role of impulsivity remained the same when subscale 

Table 2  Standardized coefficients and fit indices for general and specific adherence

Model 1:  Chi2 (14) = 56.06, p < 0.01, RMSEA = 0.04 (90% CI: 0.02, 0.05); CFI = 0.98; TLI = 0.95; Model 2:  Chi2 (49) = 110.26, RMSEA = 
0.04 (90% CI : 0.03, 0.05), CFI = 0.97, TLI = 0.91. * = p < 0.05; ** = p < 0.01

Model 1 Model 2

General 
adherence

Specific 
adher-
ence

Student status Work status Callous 
unemo-
tional

Substance 
use

Impulsivity General 
adherence

Specific 
adherence

Conduct 
problems

-0.15** -0.07 -0.22** 0.05 0.54** 0.28** 0.38** -0.06 0.08

Student status 0.01 -0.09
Work status 0.01 0.08
Callous 

unemotional 
traits

-0.13* -0.14*

Substance use -0.03 -0.20**
Impulsivity -0.04 -0.09
Sex 0.11* 0.06 0.17** -0.02 -0.04 0.03 -0.01 0.10* 0.08*
Age 0.01 -0.01 -0.16** -0.01 0.07 0.24** 0.06 0.03 0.03
Parental 

education
-0.03 -0.04 0.02 0.03 -0.03 -0.02 -0.01 -0.03 -0.05

Family 
income

-0.01 -0.05 0.12** 0.00 0.03 0.10* 0.01 0.00 -0.01

Cognitive 
functioning

0.15** -0.01 0.11** -0.04 -0.15** -0.01 0.01 0.13** -0.01

COVID-19 
mortality 
per 100,000

0.04 0.05 0.06 0.02 0.03 -0.01 0.01 0.04 0.06

Quarantine 0.05 0.03 0.00 0.01 0.01 0.11 0.08 0.06 0.06
R2 0.07** 0.02 0.19** 0.01 0.36** 0.14** 0.15** 0.08** 0.09**
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scores for attentional, motor and non-planning impulsivity were 
used as opposed to the total score (see Appendix Table 3).

Discussion

Understanding variation in COVID-19 guideline adherence 
among young adults offers unique insight into how child-
hood conduct problems shape health outcomes. Linking  
higher conduct problems with lower COVID-19 guideline 
adherence, and then identifying callous unemotional traits 
and substance use as being important mechanisms explain- 
ing this link, the current findings offer new insight into  
addressing guideline adherence. The finding that conduct  
problems were prospectively associated with COVID-19  
guideline adherence supports a growing literature suggesting 
that both adolescent (i.e., Nivette et al., 2020) and concur-
rent antisocial behaviors (i.e., Miguel et al., 2021; O’Connell  
et al., 2020) were associated with lower levels of COVID-19 
guideline adherence. Showing callous unemotional traits as 
mediating the link between conduct problems and both types 
of COVID-19 guideline adherence strengthens work linking 
antisocial-related traits with lower levels of COVID-19 guide-
line adherence among adults. Indeed, these longitudinal find-
ings suggest that callous emotional traits precede (and are not 
a response to) COVID-19 restrictions. Findings further suggest 
the importance of including more detailed assessments of cal-
lous unemotional traits in future work examining COVID-19 
guideline adherence (Miguel et al., 2021; Nivette et al., 2020; 
Nowak et al., 2020).

Including both general and specific adherence has rami-
fications for identifying mechanisms linked to different 
aspects of COVID-19 guideline adherence. We posit that 
general adherence may capture intentions regarding adher-
ence, while specific adherence may align more closely 
to actual behaviors, as would be suggested by the unique 
explanatory role of substance use for specific but not general 
adherence. Indeed, problematic substance use is a predic-
tor of instability during emerging adulthood (Arnett, 2005; 
Segrin & Bowers, 2019). We suggest that the significant 
difference in terms of how substance use was associated 
with adherence outcomes suggests that while substance use 
does not influence intentions towards following public health 
guidelines, the cumulating chaos caused by problematic 
substance use may impair day-to-day activities, including 
actual guideline adherence. This finding may also reflect, 
however, the use of a single item to assess general adher-
ence, and points to the importance of employing a more 
detailed assessment of general adherence in future work.

Conduct problems were associated with a lower likelihood of 
being in school, but not with working outside the home during 
the pandemic, and neither of the SES-related cumulative factors 
were associated with COVID-19 guideline adherence. These 

findings may reflect our focus on early adulthood, where less 
differentiation in occupation by educational status is observed. 
Furthermore, while educational attainment has been previously 
associated with other forms of medical adherence, those studies 
very rarely account for cognitive functioning (as was done in 
this study) (DiMatteo, 2004b). Examining the consequences 
of conduct problems for different health outcomes, and across 
different parts of the life course, can inform understanding of 
how these problems are linked with morbidity and mortality.

Impulsivity, while linked with childhood conduct problems, 
did not account for the association between conduct problems 
and subsequent COVID-19 guideline adherence, as was the case 
when each subscale was examined separately. While some previ-
ous research has linked certain dimensions of impulsivity (i.e., 
non-planning) to medication adherence (Dunne et al., 2019), our 
findings align with previous work suggesting impulsivity is not 
associated with adherence (Bentzley et al., 2016). Impulsivity is 
also strongly associated with substance use (Verdejo-García et al., 
2008), which may have accounted for the non-significant findings.

Finally women were generally more likely to report adher-
ence to COVID-19 guidelines than men (Nivette et al., 2020). 
Gender differences were not observed in the association between 
conduct problem status and COVID-19 adherence, or in the fac-
tors that mediated this association, reflecting that not all previ-
ous research supports gender differences in the consequences 
of conduct problems (Wertz et al., 2018). Over sampling girls 
with conduct problems, moreover, permitted for a well-powered 
investigation of gender differences.

Limitations and future directions

While this study contains numerous strengths including over-
sampling children (and particularly girls) with conduct prob-
lems, and assessments of both general and specific COVID-19 
guideline adherence, some limitations should be discussed. We 
relied on self-report for COVID-19 adherence. Future work 
including information drawn from wearable tracker devices, 
or for the presence of COVID-19 antibodies may supplement 
self-reported data. The current sample consisted entirely of 
individuals living in Quebec, Canada at the start of the pan-
demic, who were majority white and of French-Canadian origin. 
Adherence may be shaped by demographic and temporal factors 
not assessed here, and should be replicated in other populations 
at different periods during the pandemic. Finally, future work 
should address whether medical vulnerability of the individuals’ 
close contacts shapes adherence behaviors.

Despite these limitations, the current study suggests several 
directions for intervention and prevention. First, these find-
ings underscore the importance of callous unemotional traits 
regarding COVID-19 guideline adherence. Currently, the strat-
egies for dissimulating COVID-19 guideline adherence are 
developed for the population at large, and frequently appeal 
to concerns regarding the wellbeing of vulnerable members of 
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society. While these broad approaches are important, address-
ing COVID-19 and future pandemics may require prevention 
practices that appeal to individuals for whom these messages 
are less compelling. Youth high in callous unemotional traits 
are less motivated by positive affiliated emotions and punitive 
practices than other youth (Viding & McCrory, 2019). Pro-
grams like “Let’s get Smart” have been used to reduce callous 
unemotional traits by addressing the benefits of paying attention 
to and considering the perceptions, needs, and feelings of oth-
ers (Frederickson et al., 2013). Regarding COVID-19 guide-
line adherence, these insights suggest intervention approaches 
that focus on the self-serving benefits of COVID-19 guideline 
adherence, rather than punishing transgressions or emphasiz-
ing benefits to others. Second, these findings reflect how prob-
lematic substance use may interfere with COVID-19 guideline 
adherence and suggests the importance of providing additional 
support in guideline adherence for young adults with histo-
ries of problematic substance use. Ultimately, these findings 
underscore how a developmental psychopathology-informed 
approach can help to address an ongoing public health crisis, 
while also improving our understanding of the longitudinal 
health consequences of childhood conduct problems.
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