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We explored links between two perfectionism facets and alcohol-related problems. We predicted perfec-
tionistic cognitions and nondisplay of imperfection would indirectly predict alcohol problems through
negative affect, coping motives, and conformity motives, but would be unrelated to quantity of alcohol
consumption. Participants included 263 young adult drinkers collected from two sites using self-report
surveys with a 21-day, once-per-day measurement. Participants were mostly Caucasian (78.3%), female
(79.5%), and young (M = 21.37, SD = 1.89). Data were analyzed using multilevel structural equation mod-
eling. Nondisplay of imperfection (but not perfectionistic cognitions) had a serial indirect effect on
alcohol-related problems through negative affect, followed by conformity motives. Other findings varied
across analyses (fixed vs. random) and analysis level (between vs. within). Open Data/Methods: https://
osf.io/gduy4.
� 2018 The Authors. Published by Elsevier Inc. This is an openaccess article under the CCBY license (http://
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1. Introduction

Heavy and problematic drinking are major societal concerns.
Excessive alcohol consumption and alcohol-related problems are
especially common among young adults, with over 40% of Cana-
dian undergraduates endorsing at least one alcohol-related prob-
lem (e.g., arguing with other while drunk, neglecting
responsibilities) per year (Adlaf, Demers, & Gliksman, 2004). Links
between negative forms of perfectionism (e.g., perfectionistic con-
cerns) and alcohol problems are inconsistent, with some studies
suggesting a positive link (Flett, Hewitt, Whelan, & Martin, 2007;
Rice & Van Arsdale, 2010), and others finding null effects of perfec-
tionism on binge drinking (Flett et al., 2008; Mackinnon et al.,
2011). However, there is a clear theoretical link between negative
perfectionism (i.e., perfectionistic thoughts and behaviors aimed at
avoiding negative outcomes). and negative reinforcement (Slade &
Owens, 1998), which suggests that negatively-reinforcing drinking
motives (i.e., consuming alcohol to reduce negative emotions;
Cooper, Kuntsche, Levitt, Barber, & Wolf, 2015) may be one mech-
anism by which perfectionism can confer risk for alcohol-related
problems. Given the role of perfectionism as a transdiagnostic risk
factor for a wide range of psychopathology (Sherry, Mackinnon, &
Gautreau, 2015), it seems prudent to investigate whether facets of
this personality trait also confer risk for alcohol problems. The pre-
sent study examined the relationship between perfectionistic cog-
nitions, nondisplay of imperfection, avoidance-based drinking
motives, negative affect, alcohol consumption, and alcohol-
related problems using a 21-day daily diary study of young adults.

1.1. Defining perfectionism

Although variably defined by scholars, most researchers agree
perfectionism is a multidimensional personality trait comprising
two higher-order dimensions, labeled perfectionistic concerns
and perfectionistic strivings (Dunkley, Blankstein, Halsall,
Williams, & Winkworth, 2000; Stoeber & Otto, 2006). Perfectionis-
tic concerns include the perception that others impose unrealistic
standards and expectations upon oneself (i.e., socially prescribed
perfectionism; Hewitt & Flett, 1991), constant worry about making
mistakes (concern over mistakes; Frost, Marten, Lahart, &
Rosenblate, 1990), doubts about getting things ‘‘right” (doubts
about actions; Frost et al., 1990), and a sense of falling short of
one’s own standards (discrepancy; Slaney, Rice, Mobley, Trippi, &
Ashby, 2001). Perfectionistic strivings include setting high personal
standards (personal standards, Frost et al., 1990) and demanding
perfection of oneself (i.e., self-oriented perfectionism; Hewitt &
Flett, 1991). Perfectionistic concerns are consistently associated
with undesirable outcomes, such as negative affect (Molnar,
Reker, Culp, Sadava, & DeCourville, 2006; Smith, Saklofske, Yan, &
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1 The one exception might be perfectionistic cognitions; Flett et al. (2014) argue
that perfectionism cognitions are a more state-like (i.e., affected by environmental
features, circumstance, and mood) component of perfectionism. However, this
contention has rarely been tested with longitudinal data.
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Sherry, 2016) and decreased well-being (Mackinnon & Sherry,
2012). Findings on the link between perfectionistic strivings and
positive psychological outcomes are less clear. After controlling
for perfectionistic concerns, some evidence suggests strivings are
positively associated with well-being (Hill, Huelsman, & Araujo,
2010; Stoeber & Otto, 2006) and low negative emotionality
(Lizmore, Dunn, & Causgrove Dunn, 2017; Smith et al., 2016), while
others found null or mixed relations between strivings and positive
characteristics (Graham et al., 2010; Mackinnon & Sherry, 2012).

Perfectionistic cognitions are a private expression of perfection-
ism and reflect the frequency of automatic ruminative thoughts
about perfection (Flett, Hewitt, Blankstein, & Gray, 1998). Flett
and Hewitt (2014) note that ‘‘At the conceptual level, we were
focused from the outset of perfectionistic automatic thoughts per-
taining to the self” (pg. 662). That is, they believed this construct
was more closely related to self-oriented perfectionism, which per-
fectionism scholars broadly agree is part of the ‘‘perfectionistic
strivings” dimension (Smith et al., 2016). However, based on factor
analytic data, Stoeber, Kobori, and Brown (2014) argue that the
perfectionism cognitions are multidimensional, with features of
both perfectionistic strivings and perfectionistic concerns. Sup-
porting this view, Flett, Hewitt et al. (2012) found strong associa-
tions between self-oriented and socially prescribed perfectionism
and perfectionistic cognitions. A study by Sherry, Gralnick,
Hewitt, Sherry, and Flett (2014) also found moderate associations
between perfectionistic thoughts and all three of Hewitt and
Flett (1991) trait dimensions of perfectionism (i.e., self-oriented,
other-oriented, and socially prescribed perfectionism). Similar to
findings on perfectionistic concerns, research links perfectionistic
cognitions to rumination (Flett, Madorsky, Hewitt, & Heisel,
2002) and depressive symptoms (Flett et al., 1998, 2002, 2007;
Flett, Hewitt, et al., 2012; Wimberley & Stasio, 2013). Given this
debate, perfectionistic cognitions may not cleanly fit into the two
higher-order traits of perfectionistic strivings and concerns, though
it does appear to be relatively maladaptive.

Perfectionistic self-presentation is a public expression of perfec-
tionism and is thought to have three facets: perfectionistic self-
promotion (i.e., self-promoting behaviors aimed at demonstrating
perfection), nondisclosure of imperfection (i.e., avoiding verbal
admissions of imperfection), and nondisplay of imperfection (i.e.,
concealing imperfect behaviors from others; Hewitt et al., 2003).
The present study focuses on nondisplay of imperfection. Nondis-
play of imperfection is closely linked to social anxiety (Flett,
Coulter, & Hewitt, 2012; Hewitt et al., 2003; Mackinnon, Battista,
Sherry, & Stewart, 2014), depression (Hewitt et al., 2003), and neg-
ative affect (Hewitt et al., 2003; Mackinnon & Sherry, 2012;
Mushquash & Sherry, 2012). Though all three facets of perfection-
istic self-presentation correlate with negative outcomes, nondis-
play of imperfection has the largest relationship with negative
affect (Hewitt et al., 2003); thus, we chose to focus on this facet
in the present study. Nondisplay of imperfection is also correlated,
yet not redundant with, trait perfectionism (Flett, Nepon, Hewitt,
Molnar, & Zhao, 2016; Hewitt et al., 2003). The largest correlations
are found between socially prescribed perfectionism and nondis-
play of imperfection, supporting the notion that these individuals
are preoccupied with the consequences of not appearing perfect
because they perceive others will be critical of them. Due to its
malignant nature and robust association with socially prescribed
perfectionism, nondisplay of imperfection is considered a close rel-
ative of perfectionistic concerns (Hewitt et al., 2003).

1.2. Perfectionism cognitions and perfectionistic self-presentation as
trait-states

Perfectionism variables are typically conceptualized as stable
trait-like aspects of personality, which reflect dispositional levels,
or inherent qualities, that make up one’s character (Dunkley
et al., 2000; Flett et al., 1998; Hewitt & Flett, 1991; Hewitt et al.,
2003).1 The viewpoint taken in the present paper departs slightly
from the common assumption of trait-like stability. Despite a core
of trait-like stability, short-term longitudinal research also suggests
these measures have day-to-day fluctuation. In a 21-day longitudinal
study, Mackinnon et al. (2014) found state-like variations in perfec-
tionistic cognitions and perfectionistic self-presentation, with varia-
tion from day-to-day accounting for about 15–16% of the overall
variance in the constructs. Other authors found within-person fluc-
tuation in perfectionistic concerns and strivings from day-to-day
(Boone et al., 2012) and week-to-week (Mackinnon, Kehayes,
Leonard, Fraser, & Stewart, 2017). In all three cases, perfectionism
tends to be predominantly stable across time, but also has small fluc-
tuations across measurement occasions. More importantly, this
state-like variation in perfectionism variables predicts substantive
outcomes, such as social anxiety (Mackinnon et al., 2014) and
well-being (Mackinnon et al., 2017). Thus, the present study concep-
tualizes perfectionistic cognitions and nondisplay of imperfection as
‘‘trait-states,” which reflects that they are primarily stable traits, but
also exhibit a smaller amount of state-like variability from day-to-
day.

1.3. Perfectionism & alcohol outcomes

Given that research and theory link negative affect to alcohol
use and alcohol-related problems (Castellanos-Ryan & Conrod,
2012), and that negative perfectionism exhibits strong links to neg-
ative affect (Dunkley, Zuroff, & Blankstein, 2006), it seems reason-
able to expect that perfectionistic concerns (and facets related to
concerns) would be associated with alcohol outcomes indirectly
through negative affect. Perfectionistic strivings have been linked
to a small decrease in alcohol consumption and binge drinking,
while perfectionistic concerns remain mostly unrelated to binge
drinking (Flett et al., 2008; Mackinnon et al., 2011; Pritchard,
Wilson, & Yamnitz, 2007; Simons, Christopher, & Mclaury, 2004).
However, perfectionistic concerns have been linked to increased
alcohol-related problems (i.e., negative consequences associated
with alcohol use; Rice & Van Arsdale, 2010). Moreover, some
authors found that people who formerly had an alcohol use disor-
der had higher levels of perfectionistic cognitions, self-oriented
perfectionism, and socially prescribed perfectionism than those
without alcohol problems (Flett et al., 2007; Sherry et al., 2012).
This evidence suggests people high in perfectionistic concerns are
at an increased risk for alcohol-related problems, even if they do
not consume large quantities of alcohol.

1.4. Perfectionism, negative affect, & avoidance-based drinking
motives

The relationship between negative perfectionism and negative
affect (i.e., emotional states such as anger, sadness, and fear) is
well-established. Hewitt, Flett, Sherry, and Caelian (2006) theorize
individuals high in socially prescribed perfectionism experience
negative emotions from day-to-day, as well as enduring levels of
trait-like negative affect across the lifespan. Additionally, longitu-
dinal research found self-critical perfectionism (a variation of per-
fectionistic concerns that includes harsh self-criticism) predicted
negative affect 6 months and 3-years later, suggesting these indi-
viduals have chronic negative emotionality (Dunkley, Mandel, &
Ma, 2014; Prud’homme et al., 2017). In cross-sectional research,
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perfectionistic concerns, perfectionistic cognitions, and nondisplay
of imperfection are all positively related to negative affect
(Dunkley et al., 2006; Dunkley, Zuroff, & Blankstein, 2003; Flett
et al., 1998; Hewitt et al., 2003).

Slade and Owens (1998) contend that people high in negative
perfectionism (i.e., another dimension closely related to perfec-
tionistic concerns) are largely motivated by negative reinforce-
ment. That is, this personality style is driven primarily by the
desire to avoid or escape negative experiences (e.g., to avoid mak-
ing mistakes and the associated negative emotions). Because this
form of perfectionism is linked to negative reinforcement and neg-
ative affect, and drinking motives theory states that some individ-
uals consume alcohol to diminish negative emotions (Cooper,
1994), it seems reasonable individuals high in perfectionistic cog-
nitions and nondisplay of imperfection drink for avoidance-based
motives (i.e., they drink to avoid negative outcomes).

Drinking motives theory proposes two avoidance-based reasons
for consuming alcohol.2 Coping motives are self-focused avoidance
motives and refer to drinking to avoid or diminish negative emo-
tions, or to deal with threats to one’s self-esteem. Conformity
motives are social avoidance motives and include drinking to gain
approval from others, or avoid social disapproval. A recent meta-
analysis by Cooper et al. (2015) found a small positive relationship
between coping motives and quantity of alcohol use, and a small
negative relationship between conformity motives and quantity of
alcohol use. Yet, in this meta-analysis, only coping motives had a
robust relationship with alcohol-related problems, while conformity
motives did not.

Because individuals high in perfectionistic concerns often drink
for avoidance-based reasons, drinking can lead to adverse out-
comes. Rice and Van Arsdale (2010) found young adults high in
perfectionistic concerns reported more coping motives and had
more alcohol-related problems than non-perfectionists (i.e., indi-
viduals with low levels of perfectionistic strivings and concerns).
Unfortunately, these authors did not assess quantity of alcohol
use or conformity motives – the latter is an important omission,
given that it is also an avoidance-based motivation.3 In general,
the literature finds that coping motives do not predict alcohol use,
but result in alcohol-related consequences (LaBrie, Ehret, Hummer,
& Prenovost, 2012; Merrill & Read, 2010; Merrill, Wardell, & Read,
2014; Patrick, Lee, & Larimer, 2011).
1.5. Rationale and hypotheses

Perfectionism is a transdiagnostic risk factor for psychopathol-
ogy, particularly disorders that involve heightened negative affect
(Sherry et al., 2015). Research shows a link between perfectionism
facets and hazardous alcohol use (Flett et al., 2007; Sherry et al.,
2012), however the mechanism underlying this relationship
remains unknown. Though one prior study suggested drinking
motives as a mediator (Rice & Van Arsdale, 2010), like most studies
on perfectionism, it was cross-sectional and failed to account for
daily variation in perfectionism dimensions. Our study method-
ologically improves upon Rice and Van Arsdale (2010) by using a
21-day, once-per-day measurement scale. Moreover, to our knowl-
2 There are also two approach-based drinking motives (enhancement motives and
social motives). Though these motives were not analyzed here because they were not
of theoretical interest, they are available for secondary analysis by interested readers
in our open-access dataset (see Method).

3 Unpublished, cross-sectional pilot data (Mackinnon & Stewart, 2015) collected in
the PIs lab (N = 130 undergraduate drinkers; 88% female) supports this idea. Using
Kendall’s Tau-b to analyze these data, perfectionistic concerns were positively
correlated with coping-depression motives (s = 0.27, p < .001), coping-anxiety
motives (s = 0.26, p < .001), and conformity motives (s = 0.18, p = .008). Additionally,
perfectionistic concerns were positively correlated with alcohol-related problems (s =
0.16, p = .01), but uncorrelated with quantity of alcohol use (s = �0.01, p = .92).
edge, no prior studies have examined whether perfectionistic cog-
nitions and perfectionistic self-presentation (i.e., nondisplay of
imperfection) predict avoidance-based drinking motives. Using a
21-day daily diary design analyzed using multilevel structural
equation modeling (Preacher, Zyphur, & Zhang, 2010), the current
study examined the relationships between perfectionistic cogni-
tions, nondisplay of imperfection, coping and conformity drinking
motives, and alcohol outcomes.

Competing avoidance-based motives may explain why those
high in perfectionistic concerns experience alcohol-related prob-
lems, but do not drink large quantities of alcohol. If individuals
high in perfectionistic concerns drink for both coping and confor-
mity motives, these motivations may compete, resulting in a null
bivariate relationship between perfectionistic dimensions and
quantity of alcohol use due to the supressing effect of conformity
motives. Specifically, we hypothesized:

H1. Perfectionistic cognitions and nondisplay of imperfection will
be positively related to alcohol problems, but unrelated to quantity
of alcohol use.
H2. Perfectionism facets will positively predict negative affect,
which in turn will positively predict coping and conformity
motives, which will in turn both predict alcohol problems. That
is, perfectionism facets will have a serial indirect effect on alcohol
problems through negative affect and drinking motives.
H3. Conformity motives will have a suppressing effect when pre-
dicting quantity of alcohol consumption. That is, an inconsistent
mediation model (MacKinnon, Fairchild, & Fritz, 2007) will result
in no total effect of perfectionism facets on drinking quantity
because coping motives will be positively related to drinking quan-
tity, and conformity motives will be negatively related to drinking
quantity.

Though hypotheses were the same for the between-subjects
(i.e., averaged across all 20 days) and within-subjects (i.e.,
co-occurring changes within any given day) portions of the model,
the within-subjects portion of the model was of greater interest
given its assessment of change from day-to-day.

2. Method

2.1. Open data and materials

All study materials, raw data, and syntax are open-access and
can be located at https://osf.io/gduy4/). This includes all copies of
questionnaires used (including measures not analyzed in this
paper), the raw data for all measures, and the materials necessary
to reproduce all analyses in this paper.

2.2. Participants

Participants were recruited from Halifax Regional Municipality
(HRM) and Dalhousie University in Halifax, as well as from Mon-
treal and Concordia University in Montreal. Eligibility criteria
included: (a) being between 18 and 25 years of age; (b) having con-
sumed a least 12 alcoholic drinks in the past year; and (c) having
Internet access at home. We targeted emerging adults as they tend
to engage in heavy episodic drinking (Johnston, O’Malley,
Bachman, & Schulenberg, 2005) and experience alcohol-related
problems (e.g., LaBrie et al., 2012; Hingson, Heeren, Zakocs,
Kopstein, & Wechsler, 2002). Flyers advertising the study were
placed around downtown Halifax and on Dalhousie University
campuses. In addition, advertisements were posted online on

https://osf.io/gduy4/
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Dalhousie’s and Concordia’s undergraduate participant pools in the
Department of Psychology and Neuroscience, as well as an online
local classified ad (Kijiji).

Mean age of participants (N = 263) was 21.37 (SD = 1.89), with
females making up the majority (79.8%) of the sample. Self-
reported ethnicities were Caucasian/White (78.3%), African Cana-
dian/Black (2.3%), Asian (7.7%), Middle Eastern (1.1%), Hispanic
(2.7%), First Nations (0.8%), and Other (6.5%). Participants’ primary
residence was either Nova Scotia (60.5%) or Quebec (39.5%). Since
both samples underwent the exact same procedure, samples from
Halifax and Montreal were combined into a single dataset, with
regional differences explored at the end of the results section.

2.3. Procedure

The current studywas approved by Dalhousie University’s Social
Sciences and Humanities Research Ethics Board and Concordia
University’s Human Research Ethics Committee. Questionnaires
were administered online using a custom-created database. Our
online survey platform provider was Interceptum (https://intercep-
tum.com/p/en). After viewing the recruitment ads, interested par-
ticipants contacted our research assistant via email, who sent
themmore information. If they agreed to participate, theywere sent
an email with a link to the consent form and baseline questionnaire.
After consent was electronically obtained, participants completed
the baseline questionnaire on day 1 (�30 min). Participants were
required to complete the baseline questionnaire before beginning
the daily questionnaires. In the present study, only demographic
measureswereused fromthebaseline questionnaire; the remainder
of the measures were measured daily.

On days 2 through 21, participants were sent an email with a
link to the daily questionnaires. Respondents were instructed to
complete the daily questionnaires every day at end of each day
(i.e., right before bed), as they were asked about events that
occurred in the past 24 h. Specifically, the time frame for daily
questionnaires went from 4 am one day to 4 am the next day
(e.g., ‘‘From 4 am on November 23 to 4 am on November 24”).
Answering daily questionnaires took approximately 15 min.
Because each question referred to a specific time and date, if par-
ticipants forgot to complete a batch of questionnaires on a day,
they could make it up by filling out two daily questionnaires the
following day. After 48 h, participants were no longer able to com-
plete that day’s questionnaire and did not receive compensation
for that day. After participants completed the study, they were
emailed a debriefing form.

To reduce missing data, participants were compensated for each
questionnaire they completed (i.e., $2 worth of Amazon gift cards
per day, for a maximum of $42 over 21 days). Participants could
alternatively receive course credit in an eligible psychology class.
They were offered 1 bonus point for every 5 days they participated
in the study for a maximum of 3 bonus credits and a $12 gift card.
That is, every $10 earned could be exchanged for a credit point.

2.4. Materials

2.4.1. Perfectionistic cognitions
Perfectionistic cognitions were measured using the Perfection-

ism Cognitions Short Form. This adapted three-item scale was
derived from Flett et al. (1998)’s Perfectionistic Cognitions Inven-
tory by Mackinnon et al. (2014). Participants were to indicate
how frequently (0 = not at all to 4 = all of the time) they related
to each statement (e.g., ‘‘I expect to be perfect”) in the past 24-
hours. This measure has demonstrated acceptable between and
within-subjects reliability (R1F = 0.92, RKF = 0.99, RC = 0.74) and
items had large factor loadings (0.88–0.95) in a prior daily diary
study (Mackinnon et al., 2014).
2.4.2. Nondisplay of imperfection
Nondisplay of imperfection was measured using three items

from the Nondisplay of Imperfection subscale of Hewitt et al.
(2003)’s Perfectionistic Self-Presentation Scale. Mackinnon et al.
(2014) created this short-form by choosing the items with the
highest factor loadings from the original measure (e.g., ‘‘I was con-
cerned about making errors in public”). This measure displayed
good between and within-subjects reliability (R1F = 0.91,
RKF = 0.99, RC = 0.72) and each item had large factor loadings
(0.74–0.92) in a prior daily diary study (Mackinnon et al., 2014).

2.4.3. Positive and negative affect scale (PANAS-X)
Negative affect was measured using three reduced subscales of

the PANAS-X (Watson, Clark, & Tellegen, 1988) and one scale from
Mackinnon et al. (2014). Each subscale is made up of 3 items relat-
ing to feelings of guilt (‘‘angry at self”), fear (‘‘afraid”), hostility
(‘‘scornful”), and depressed affect (‘‘blue”). Participants were asked
to rate (1 = very slightly or not at all to 5 = extremely) how strongly
they felt each emotion over the past 24 h. Items that make up the
guilt, fear, and hostility subscales were derived from the long-form
PANAS-X to better fit our daily design in order to reduce partici-
pant burden by choosing the items with the highest factor loadings
in prior work. Items from the depressed affect scale show good
reliability and validity (RF1 = 0.77, RKF = 0.99, RC = 0.81;
Mackinnon et al., 2014). Short form guilt, fear, and hostility
subscales used in the current study have not been previously
measured, however the original negative affect subscale from the
PANAS-X has great alpha reliability for past daily diary studies
(a = 0.87; Watson et al., 1988).

2.4.4. Drinking motives revised – short form (DMQ-R-SF)
Drinking motives were measured using the Drinking Motives

Revised – Short Form (DMQ-R-SF; Kuntsche & Kuntsche, 2009).
This 12-item scale assesses four drinking motives: social (‘‘Because
it helps me enjoy a party”), enhancement (‘‘Because it’s fun”), cop-
ing (‘‘To forget my problems”), and conformity (‘‘To be liked”). The
current paper used only data from coping and conformity motives.
Participants indicated how often (1 = strongly disagree to
4 = strongly agree) they drank for each reason in the past 24 h.
The DMQ-R-SF has good internal consistency (Cronbach’s alpha
ranging from 0.70 to 0.83), and excellent construct and predictive
validity (e.g., coping motives were positively linked to academic
problems and risky sexual behavior). Also, the factor structure is
similar to the original DMQ-R (Kuntsche & Kuntsche, 2009).

2.4.5. Alcohol problems checklist
The Alcohol Problems Checklist (Simons, Gaher, Oliver, Bush, &

Palmer, 2005) contains 12 problematic events that could occur as a
result of consuming alcohol (e.g., ‘‘Taken foolish risks”).
Participants checked ‘‘yes” or ‘‘no” for instances that may have
occurred in the past 24 h because of their alcohol use. Therefore,
a participant’s total score on this questionnaire could range from
0 (checking all ‘‘no”) to 12 (checking all ‘‘yes”). This measure was
correlated with alcohol consumption and negative affect, demon-
strating predictive validity (Simons et al., 2005).

2.4.6. Daily alcohol use
Alcohol use was measured by asking participants how many

drinks they consumed in the past 24 h. Participants responded
using a sliding bar that allowed them to choose any whole number
of drinks that applied best to them. ‘‘One drink” was defined as half
an ounce of absolute alcohol (e.g., a 12-ounce can or glass or bottle
of beer or cooler, a 5-ounce glass of wine, or a drink containing 1
shot of liquor or spirits; National Institute on Alcohol Abuse and
Alcoholism, 2003).

https://interceptum.com/p/en
https://interceptum.com/p/en
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2.5. Data analytic strategy

First, descriptive statistics were used to summarize the dataset.
Means and standard deviations were reported for total scores of all
variables. Internal consistency of each variable was assessed using
a multilevel adaptation of Cronbach’s alpha developed by Geldhof,
Preacher, and Zyphur (2014). We first reported descriptive
statistics on protocol compliance (e.g., days completed) prior to
analysis. Because daily drinking motives questionnaires could only
be completed on drinking days, only data from drinking days were
analyzed in subsequent analyses.

Following these descriptive statistics, data were analyzed using
multilevel structural equation modeling with fixed slopes
(Preacher et al., 2010). This approach uses all available data by par-
titioning the available variance into orthogonal between-subjects
components (i.e., trait-like variance that does not vary across
drinking days) and within-subjects components (i.e., state-like
variance that changes across drinking days), analyzing each parti-
tioned component of variance separately. Thus, most reported
statistics (e.g., factor loadings, latent correlations, path coefficients)
are reported twice, once at the between-subjects level and again at
the within-subjects level. To assess whether multilevel modeling
was appropriate, we examined intraclass correlations (ICCs). ICCs
can range from 0 to 1, and indicate the proportion of the variance
available to be explained at the between-subjects level. Generally
speaking, these values should be neither too close to 0 nor too close
to 1 for multilevel analysis to be appropriate (Preacher et al., 2010).

Prior to hypothesis testing, the measurement model was tested
using multilevel confirmatory factor analysis in Mplus 8 using MLR
estimation for standard errors and fit indices, which is robust to
violations of the normality assumption. Individual questionnaire
items (3 items each) were used as indicators for latent variables
for perfectionistic cognitions, nondisplay of imperfection, coping
motives, and conformity motives. Item parcels were used for neg-
ative affect and alcohol problems (Little, Cunningham, Shahar, &
Widaman, 2002). The negative affect latent variable incorporated
four item parcels, using the subscale totals for guilt, fear, hostility,
and depression as indicators. The 12 alcohol problems items were
assigned to one of three parcels semi-randomly, by evenly dis-
tributing items based on their variance (i.e., avoiding the situation
where all the rarely-endorsed items end up in a single parcel).
Thus, there were 4 items each in parcel 1 (items 1, 10, 7, & 12), par-
cel 2 (items 3, 4, 2, & 9), and parcel 3 (items 8, 6, 5, & 11). Number
of alcoholic beverages consumed was left as a manifest variable, as
it was measured with only a single item. Fit indices, standardized
factor loadings, and latent correlations were reported for the mea-
surement model. Following the measurement model, a structural
model was fit to the data as outlined in Fig. 1 to test hypotheses.
Fit indicies, standardized factor loadings, and unstandardized path
coefficients were reported for this analysis.

Tests of indirect effects were conducted using a Monte Carlo
method with 20,000 iterations (Selig & Preacher, 2008).4 Simula-
tion studies suggest this approach is preferable to bootstrapping
for multilevel models (Preacher & Selig, 2012). We tested serial indi-
rect effects with two mediators (X?M1? M2? Y) using the for-
mula outlined in Hayes (2018).5 If the 95% confidence interval of
the indirect effect did not contain zero, we concluded that mediation
occurred. A well-fitting model was defined as a Confirmatory Fit
4 We also calculated indirect effects using the delta method (Sobel test). These
results are presented in Supplementary Table 3, and are very similar to the Monte
Carlo results.

5 We used the formula a1 * b1 + a2 * b2 + a1 * d21 * b2, where: a1 = X to M1, a2 = X
to M2, b1 = M1 to Y, b2 = M2 to Y, and d21 = M1 to M2 (Hayes, 2018). In our model, X
refers to perfectionism facets, M1 refers to negative affect, M2 refers to coping and
conformity motives, and Y refers to alcohol outcomes.
Index (CFI) and Tucker-Lewis Index (TLI) greater than 0.95, Root
Mean Square Approximation of Error (RMSEA) values less than
0.06, and Standardized Root Mean Square Residual (SRMR) value less
than 0.08 (Kline, 2011).

3. Results

3.1. Pilot testing measures

Many of the measures were adapted from their original form by
asking participants to report on ‘‘The past 24 h.” Thus, a small pilot
study was conducted to test the psychometric properties of these
measures prior to the main study. Criterion validity was assessed
by correlating measures that asked participants to report on ‘‘The
past 24 h” to identical measures that asked participants to report
on ‘‘The past 3 years.” Internal consistency was tested using Cron-
bach’s alpha. A sample of 137 undergraduate drinkers (84.7%
female) were recruited using the same criteria as the diary study,
and completed questionnaires online. Both criterion validity and
internal consistency were adequate for perfectionism cognitions
(r = 0.66, a = 0.89), nondisplay of imperfection (r = 0.62, a = 0.86),
alcohol problems (r = 0.43, a = 0.79), negative affect (r = 0.64,
a = 0.94), coping motives (r = 0.78, a = 0.88), and conformity
motives (r = 0.73, a = 0.87). Correlations were significant at
p < .001. These pilot data suggested our measures would be reliable
and valid for use in the diary study. These pilot data are open-
access, and are available at https://osf.io/gduy4/.

3.2. Protocol compliance

Twenty-one participants (8.0%) did not drink during the study;
thus, daily data is missing for these individuals. However, out of
these twenty-one participants, one participant did not complete
any daily questionnaires (only the baseline), and two participants
completed only one day of the daily questionnaires. All partici-
pants were required to complete baseline measures before begin-
ning the daily measures, thus there was no missing data for
demographic variables. Out of 20 days, participants completed on
average 16.16 days (SD = 4.68), with an average of 4.70
(SD = 3.80) drinking days. See Supplementary Table 2 for frequen-
cies of the number of drinking days for participants. On average,
participants completed 7.87 (SD = 4.93) make-up days (i.e., sub-
missions that were 1 day late), which suggests that these make-
up questionnaires were essential to achieving low rates of missing
data. With our design, it was possible to have a maximum 5260
data points (263 participants * 20 daily measurements). Of these,
1236 were drinking days with data, 3015 were non-drinking days,
and 1009 were missing data (i.e., no data for the entire day). Thus,
29% of reporting days were drinking days. This is consistent with
prior daily diary research on undergraduates, which found that
24% of reporting days were drinking days (Grant, Stewart, &
Mohr, 2009). Thus, the final analysis included 1236 drinking days
nested within 242 participants. Overall, there was comparatively
little missing data and participants were generally good at filling
out the daily questionnaires as scheduled. Non-drinking days and
missing days with no data were selected out of the analysis using
listwise deletion. Item-level missing data (<1%) were handled
using a full information maximum likelihood approach.

3.3. Descriptive statistics

Means, standard deviations, and alpha reliabilities are located in
Table 1. Generally speaking, measures had adequate reliability.
However, internal consistencies were low at the within-subjects
level for alcohol problems, which suggests greater measurement
error for this variable. Means were slightly higher for perfectionis-

https://osf.io/gduy4/


Fig. 1. Multilevel path model. The top figure is the within-subjects model, and the bottom figure is the between-subjects model. Solid black arrows represent significant
effects (p < .05), while dotted grey arrows represent non-significant effects (p > .05). Numbers beside paths are 95% confidence intervals of unstandardized estimates and
numbers above each variable name are R2 values. Covariances between both perfectionism facets, both coping motives, and both alcohol outcomes are large and statistically
significant, but are omitted from this diagram to reduce visual clutter (see our OSF website for raw data and output).
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tic cognitions (d = 0.51) and nondisplay of imperfection (d = 0.52),
and almost identical for quantity of alcohol consumption
(d = �0.01) when compared to prior studies sampled from this
population (Grant et al., 2009; Mackinnon et al., 2014). Means for
negative affect (d = �0.42), coping motives (d = �0.19), conformity
motives (d = �0.32), and alcohol problems (d = �0.41) were
slightly lower, but comparable to those obtained in our psychome-
tric study.



Table 1
Means, standard deviations, and between-within Cronbach’s alphas.

Variable Mean Standard deviation abetween awithin

Perfectionism cognitions 1.84 1.23 0.95 0.81
Nondisplay of imperfection 3.55 1.96 0.98 0.86
Coping motives 1.90 0.99 0.96 0.79
Conformity motives 1.68 0.93 0.98 0.86
Guilt 1.76 0.98 0.96 0.71
Fear 1.48 0.86 0.99 0.82
Hostility 1.43 0.75 0.94 0.69
Depressed affect 1.74 1.03 0.97 0.88
Negative affect 1.60 0.77 0.99 0.88
Alcohol problems 0.08 0.12 0.88 0.59
Alcohol consumption 3.54 3.17 – –

Note. Means and SDs used averaged total scores and were pooled across both sites. See Supplementary Table 1 for means and SDs split by site. Reliabilities for alcohol
problems used the three item parcels because the individual items were binary; other questionnaires used individual items. Moreover, alcohol consumption was measured
with a single item, so alphas are not reported here.
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3.4. Measurement model

ICCs ranged from 0.24 to 0.72, suggesting that there was sub-
stantial variation from day-to-day, but also trait-like stability
across all 20 days (Table 2). Generally speaking, ICCs were large
for perfectionism variables (0.65–0.72), moderate for drinking
motives and affect (0.43–0.59), and small for drinking outcomes
(0.24–0.29). This suggests that perfectionism variables are more
trait-like, alcohol outcomes are more state-like, with negative
mood and drinking motives falling somewhere in between. The
measurement model fit the data well for all fit indices except for
the overall v2, v2(300) = 555.46, p < .001, CFI = 0.97, TLI = 0.96,
RMSEA = 0.03, SRMRwithin = 0.03, SRMRbetween = 0.06. Standardized
factor loadings were all large and substantial, with the lower
bound of the 95% confidence intervals for the factor loadings rang-
ing from 0.44 to 0.89 at the within-subjects level and from 0.59 to
0.98 at the between-subjects level (Table 2). Generally speaking,
factor loadings were more substantial at the between-subjects
Table 2
Standardized factor loadings and intraclass correlations.

Variable

Perfectionism cognitions
I expect to be perfect
I should be perfect
My work should be flawless

Nondisplay of imperfection
I thought that failing at something is awful if other people know about it
I thought it would be awful if I made a fool of myself in front of others
I was concerned about making errors in public

Coping motives
Because it helps me when I’m feeling depressed/nervous
To cheer up when I’m in a bad mood
To forget my problems

Conformity motives
To fit in with a group that I like
To be liked
So that I won’t feel left out

Negative affect
Guilt subscale
Fear subscale
Hostility subscale
Depressed affect subscale

Alcohol problems
Alcohol Problems Item Parcel 1
Alcohol Problems Item Parcel 2
Alcohol Problems Item Parcel 3

Note. All factor loadings statistically significant at p < .001.
level than at the within-subjects level. Overall, these analyses sug-
gested that the measurement model was adequate.

Latent correlations from the measurement model are reported
in Table 3. At the between-subjects level, perfectionism variables,
drinking motives, negative affect, and alcohol problems were all
positively intercorrelated with medium to large effect sizes
(0.24–0.66). However, alcohol consumption was correlated only
with alcohol problems (0.29), and was uncorrelated with all other
variables at the between-subjects level. The within-subjects
correlations mostly mirrored the between-subjects correlations,
but with smaller effect sizes. Nondisplay of imperfection, drinking
motives, negative affect, and alcohol problems were all positively
intercorrelated (0.13–0.41). However, a few key differences
emerged (a) Perfectionism cognitions were generally uncorrelated
with other variables, save for a positive correlation with
nondisplay of imperfection (0.38) and a weak negative correlation
with alcohol consumption (�0.07); (b) the relationship between
alcohol consumption and alcohol problems was slightly larger than
95% CI standardized factor loadings ICC

Within-subjects Between-subjects

[0.71, 0.86] [0.90, 0.97] 0.70
[0.75, 0.88] [0.95, 1.00] 0.72
[0.62, 0.80] [0.84, 0.94] 0.70

[0.66, 0.80] [0.92, 0.98] 0.70
[0.89, 0.96] [0.98, 1.00] 0.67
[0.75, 0.86] [0.94, 0.99] 0.65

[0.57, 0.74] [0.89, 0.98] 0.50
[0.82, 0.92] [0.90, 0.99] 0.47
[0.67, 0.80] [0.93, 1.01] 0.52

[0.75, 0.87] [0.97, 1.01] 0.51
[0.80, 0.91] [0.97, 1.01] 0.59
[0.73, 0.86] [0.91, 0.98] 0.57

[0.63, 0.76] [0.81, 0.92] 0.59
[0.54, 0.71] [0.88, 0.99] 0.53
[0.62, 0.78] [0.78, 0.94] 0.45
[0.62, 0.75] [0.87, 0.98] 0.43

[0.50, 0.68] [0.67, 0.96] 0.25
[0.46, 0.70] [0.59, 1.02] 0.25
[0.44, 0.69] [0.80, 1.03] 0.29



Table 3
Multilevel latent correlation matrix.

Variable 1. 2. 3. 4. 5. 6. 7.

1. Perfectionism cognitions – 0.38*** 0.11 0.03 0.07 0.05 �0.07*

2. Nondisplay of imperfection 0.62*** – 0.20** 0.13* 0.18*** 0.13* 0.02
3. Coping motives 0.45*** 0.57*** – 0.39*** 0.41*** 0.23*** 0.07*

4. Conformity motives 0.31*** 0.46*** 0.53*** – 0.15** 0.26*** 0.19***

5. Negative affect 0.39*** 0.50*** 0.66*** 0.44*** – 0.40*** 0.01
6. Alcohol problems 0.24** 0.51*** 0.59*** 0.43*** 0.60*** – 0.47***

7. Alcohol consumption 0.02 0.01 0.00 0.11 �0.07 0.29* –

Note: Between-persons correlations are below the diagonal; within-subjects correlations are above the diagonal.
* p < .05.
** p < .01.
*** p < .001.
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the between-subjects correlation (0.47 vs. 0.29); and (c) alcohol
consumption was weakly positively correlated with coping
(0.07) and conformity (0.19) motives. In general, variables were
correlated with each other in the expected directions, and
supported moving forward with the structural model in subse-
quent steps.

3.5. Structural model

The final model is depicted in Fig. 1 and tests of indirect effects
are reported in Table 4. Fig. 1 shows 95% confidence intervals for
parameters; however, the point estimates, standard errors, and
p-values are in Supplementary Table 5. This model fit the data well
except for the overall v2, v2(300) = 555.46, p < .001, CFI = 0.97,
TLI = 0.96, RMSEA = 0.03, SRMRwithin = 0.03, SRMRbetween = 0.06.
The between-subjects analysis examined the trait-like component
of variance that did not vary across 20 days. H2 was partially sup-
ported for the between-subjects model; nondisplay of imperfec-
tion (but not perfectionistic cognitions) had a serial indirect
effect on alcohol problems through negative affect, coping motives,
and conformity motives. However, H3 was not supported; there
were no significant serial indirect effects when predicting number
of alcoholic drinks consumed. Moreover, effects predicted by H3
were not in the expected direction, as the effects of coping and
conformity motives were both positive. Overall, variables in the
model predicted a substantial amount of variance in all outcome
variables (R2 from 0.26 to 0.48) except for number of alcoholic
drinks consumed (R2 = 0.03).

The within-subjects analysis examined state-like variations
from day-to-day (i.e., when X changes, does Y change with it?).
Results were broadly similar to the between-subjects results, albeit
with much smaller effect sizes (R2 from 0.03 to 0.20). Though the
statistical significance of a few paths changed relative to the
between-subjects model (e.g., conformity motives were a signifi-
cant predictor of drinking outcomes in the within-subjects model),
Table 4
Unstandardized indirect effects.

Predictor Mediator 1 Mediator 2 Outcome

Cognitions Negative Affect Coping Problems
Cognitions Negative Affect Conformity Problems
Cognitions Negative Affect Coping Drinks
Cognitions Negative Affect Conformity Drinks
Nondisplay Negative Affect Coping Problems
Nondisplay Negative Affect Conformity Problems
Nondisplay Negative Affect Coping Drinks
Nondisplay Negative Affect Conformity Drinks

Note. Significant indirect effects (i.e., non-zero, p < .05) are bolded in the table above
+ a1 * d21 * b2 (Hayes, 2018). Cognitions = perfectionistic cognitions; Nondisplay = nond
Problems = alcohol-related problems; Drinks = number of alcoholic drinks consumed.
the overall pattern of the indirect effects was the same. That is,
nondisplay of imperfection had a serial indirect effect on alcohol
problems through negative affect, coping motives, and conformity
motives, while all other indirect effects were non-significant.

Though not directly hypothesized, there remain some interest-
ing direct effects worthy of discussion. Negative affect had a
significant, positive direct effect on alcohol problems. Moreover,
it had a non-significant negative relationship with number of
drinks consumed. Both of these are important to understand
the pattern of results observed. The relationship between coping
motives and alcohol problems was small after controlling for
negative affect; in fact, it became non-significant in the within-
subjects model. Nonetheless, because the serial indirect effect
also incorporates the direct effect of negative affect on alcohol
problems, the overall serial indirect effect can remain significant
even in the presence of a non-significant relationship between
coping motives and alcohol problems. It does, however, suggest
that negative affect may be more important than coping motives
when predicting day-to-day variation in alcohol problems. Simi-
larly, in Fig. 1, it may look as though nondisplay of imperfection
should have an indirect effect on number of drinks consumed
through negative affect and conformity motives. However,
because the effect of negative affect on number of drinks is neg-
ative (despite being non-significant), it exerts a small suppressing
effect on the serial indirect effect, resulting in non-significance.
Thus, it appears that a suppressing effect of negative affect may
contribute to the lack of a total effect of perfectionism facets
on drinking quantity.

It is also worth noting that (once controlling for all other vari-
ables in the model) perfectionistic cognitions had a small negative
direct effect on drinking quantity in the within-subjects model,
and a small negative direct effect on alcohol problems in the
between-subjects model, contrary to the expected positive rela-
tionship. Given the magnitude of the relationship, it may be spuri-
ous, but is worth noting.
95% CI indirect effect within 95% CI indirect effect between

[�0.03, 0.03] [�0.005, 0.05]
[�0.03, 0.02] [�0.01, 0.04]
[�0.05, 0.04] [�0.17, 0.06]
[�0.16, 0.09] [�0.13, 0.07]
[0.01, 0.05] [0.02, 0.07]
[0.01, 0.07] [0.003, 0.05]
[�0.06, 0.05] [�0.19, 0.11]
[�0.01, 0.18] [�0.10, 0.12]

. Indirect effects are serial mediation models using the formula a1 * b1 + a2 * b2
isplay of imperfection; coping = coping motives; Conformity = conformity motives;
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3.6. Regional differences

Given that data was sampled from two sites in Canada (Halifax,
Nova Scotia and Montreal, Quebec), we explored potential regional
differences by entering province of residence (0 = Halifax, 1 = Mon-
treal) as a between-subjects covariate into our final structural
model. This model fit the data about equally well to the model
without the covariate, v2(313) = 575.49, p < .001, CFI = 0.97,
TLI = 0.96, RMSEA = 0.03, SRMRwithin = 0.03, SRMRbetween = 0.05.
Moreover, no null hypothesis test conclusions in Fig. 1 changed
as a result of this covariate. However, Halifax participants had
higher rates of drinking, 95% CI (�1.60, �0.48) and lower rates of
coping motives, 95% CI (0.02, 0.17) in this SEM model.6

4. Exploratory random slopes model

We also explored a random slopes model, as there was substan-
tial variation in the slopes. In this model, variances were estimated
for the random slopes, but the covariances of random components
were constrained to be zero for model parsimony (i.e., a variance
components model). We also used a Bayesian estimator for more
efficient convergence of this complex model. Indirect effects were
calculated with the delta method using MODEL CONSTRAINT in
Mplus. These results are summarized in Supplementary Fig. 1
and Supplementary Table 4. Results of null hypothesis tests were
broadly similar to the fixed slopes model, with a few differences.
The 3 direct effects of both perfectionism variables on alcohol out-
comes that were originally statistically significant in the fixed
model became non-significant. At the within-subjects level, the
relationship between perfectionism cognitions and conformity
motives became statistically significant and the relationship
between nondisplay of imperfection and coping motives became
non-significant. For indirect effects, the the Nondisplay? Negative
Affect? Coping? Problems indirect effect at the within-subjects
level became non-significant, and the Nondisplay? Negative
Affect? Conformity? Drinks indirect effect became statistically
significant at the between level. In general, the effect sizes using
R2 also tended to be much larger in this model. Overall, effects that
differ across fixed vs. random slopes models are unstable, and
should be considered less reliable than effects that replicate across
analyses.7
5. Discussion

The current study examined the relationship between perfec-
tionistic cognitions, nondisplay of imperfection, avoidance-based
drinking motives, negative affect, and alcohol outcomes. We used
multilevel structural equation modeling to assess whether these
perfectionism facets predicted alcohol problems when averaged
across 20 days (i.e., between-subjects) and whether changes in
these facets predicted co-occurring changes in alcohol problems
from day-to-day (i.e., within-subjects). There was significant vari-
ance to be explained at both the between- and within-subjects
level, suggesting the variables under study have both trait-like
6 Means and SDs for each variable split by site are in Supplementary Table 1. Most
regional differences were small; however, there was a relatively large difference in
drinks consumed between sites, with participants in Halifax drinking about 1 more
drink per occasion on average than participants from Montreal (d = 0.38). Moreover,
participants in Nova Scotia had higher levels of nondisplay of imperfection (d = 0.47).
All other comparisons were either non-significant or had small effect sizes (ds < 0.20).

7 Note also that within-subjects random slopes may be somewhat inaccurate
because there are small cluster sizes in the present data (Supplementary Table 2).
Moreover, the small cluster sizes suggest that the random slopes analysis is more like
heteroscedasticity modelling, rather than a traditional multilevel model (L. Muthén,
personal communication, Aug 7, 2018). So readers should be cautious when
interpreting the within-subjects effects.
and state-like qualities. Perfectionistic cognitions and nondisplay
of imperfection were the most trait-like, which is in line with the
notion that perfectionism is a relatively stable personality trait
(e.g., Hewitt & Flett, 1991). However, there was also significant
day-to-day fluctuations. This supports other short-term longitudi-
nal studies suggesting perfectionism dimensions can be inter-
preted as more dynamic, state-like features of personality (Boone
et al., 2012; Graham et al., 2010; Mackinnon et al., 2014). Negative
affect, coping motives, and conformity motives fluctuated more
than perfectionistic cognitions and nondisplay of imperfection on
a day-to-day basis, with approximately an equal amount of vari-
ance to be explained at both the between- and within-subjects
level. Lastly, alcohol-related problems had the largest amount of
daily variation, suggesting they are dynamic and may be influ-
enced by situational and environmental factors.

5.1. Nondisplay of imperfection and alcohol problems

The core finding was that nondisplay of imperfection indirectly
predicted alcohol problems (but not quantity of alcohol consump-
tion) through negative affect, coping motives, and conformity
motives. These findings replicate previous empirical literature on
the link between nondisplay of imperfection and negative affect
(Hewitt et al., 2003; Mackinnon et al., 2014), and negative affect
and avoidance-based drinking motives (Cooper et al., 2015; Todd
et al., 2005). These results are also in line with evidence indicating
coping motives are robustly associated with alcohol-related prob-
lems independent of heavy drinking (Cooper, Frone, Russell, &
Mudar, 1995; Kuntsche & Cooper, 2010; Merrill & Read, 2010;
Piasecki et al., 2014; Simons, Gaher, Correia, Hansen, &
Christopher, 2005). Individuals high in nondisplay of imperfection
tend to engage in this self-presentation strategy to compensate for
perceived imperfections, yet often have a difficult time modifying
how they present themselves to others (Hewitt et al., 2003). This
often leads to feelings of inadequacy and decreased self-efficacy.
Thus, it is reasonable that these individuals drink to cope with neg-
ative emotions, resulting in adverse alcohol-related consequences.
However, it is worth noting that the Bayesian random effects
model found that the indirect effect of nondisplay of imperfection
on alcohol problems through negative affect and coping motives
was non-significant at the within-subjects level, and that the indi-
rect effect of nondisplay of imperfection on drinking quantity
through negative affect and conformity motives became statisti-
cally significant at the between-subjects level. Thus, these relationships
are comparatively more uncertain, pending future replication.

5.2. Perfectionism cognitions and alcohol problems

Contrary to H2, perfectionistic cognitions did not predict nega-
tive affect at either the between- or within-subjects level once con-
trolling for nondisplay of imperfection. Thus, it also failed to
indirectly predict coping motives, conformity motives, alcohol-
related problems, and quantity of alcohol consumption. Perfection-
istic cognitions did tend to be positively correlated with all other
outcomes except for alcohol consumption at the between-
subjects bivariate level (Table 3), consistent with prior cross-
sectional work (Flett et al., 1998; Flett, Hewitt, et al., 2012).
However, it did have a small negative relationship with alcohol
outcomes once controlling for nondisplay of imperfection in
some models, consistent with some theorists’ contention that cer-
tain perfectionism facets are adaptive (Stoeber & Otto, 2006).
Nonetheless, it did not predict outcomes at the within-subjects
level (i.e., co-occurring changes from day-to-day), nor did it predict
negative affect beyond nondisplay of imperfection in the structural
model. Thus, perfectionism cognitions were not related to alcohol
outcomes in a substantive way. Though the Bayesian random
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slopes model suggested an indirect effect of perfectionistic cogni-
tions on drinking quantity through negative affect and conformity
motives at the between subjects level, this effect was primarily due
to the positive relationships between (a) negative affect and
conformity and (b) conformity and drinking quantity, since perfec-
tionistic cognitions had weak, non-significant relationships with
negative affect and conformity.

Stoeber et al. (2014) posit that perfectionistic cognitions should
be assessed as a multidimensional construct. These authors pro-
posed that the Perfectionism Cognitions Inventory (PCI) measures
three distinct factors (i.e., perfectionistic concerns, perfectionistic
strivings, and perfectionistic demands), each relating to different
psychological outcomes. Stoeber et al. (2014) found that thoughts
about perfectionistic concerns predicted negative affect, while cog-
nitions about perfectionistic strivings predicted positive affect.
Two of the subscales used to measure perfectionistic cognitions
in our study (‘‘I expect to be perfect” and ‘‘My work should be flaw-
less”) were shown to have high factor loadings on the perfectionis-
tic strivings dimension. By using the PCI-Short Form and failing to
partial out these two factors, mutual suppression could have
occurred (i.e., cognitions about perfectionistic strivings could have
supressed the effect of cognitions about perfectionistic concerns),
leading to the lack of association between perfectionistic cogni-
tions and negative affect in the current study. It also may be that
individuals high in perfectionistic cognitions have coping strate-
gies to deal with frequent perfectionistic thoughts. Indeed,
research has found that individuals high in personal standards per-
fectionism (i.e., perfectionistic strivings) engage in problem-
focused coping strategies (Dunkley et al., 2000; Prud’homme
et al., 2017) and positive reinterpretation (Dunkley et al., 2014).
These tactics could lead to fewer negative emotions and thus fail
to predict avoidance-based reasons for drinking and alcohol-
related problems.

5.3. Perfectionism facets and quantity of alcohol consumption

In H3, we proposed conformity motives would have a suppress-
ing effect, leading to inconsistent mediation (MacKinnon et al.,
2007) between nondisplay of imperfection, perfectionistic cogni-
tions, and quantity of alcohol consumption. That is, we proposed
a positive effect of coping motives and a negative effect of confor-
mity motives, leading to a null total effect of perfectionism facets
on alcohol consumption. This hypothesis was unsupported; in fact,
in the within-subjects model (and in both the within- and
between-subjects models in the random slopes model), conformity
was positively related to alcohol consumption. Nonetheless, there
was a weak, negative, and non-significant trend between negative
affect and number of drinks consumed, after controlling for all
other variables in the model. This negative trend had a small sup-
pressing effect on one of the serial indirect effects (nondisplay?
negative affect? conformity? drinking quantity), and is consis-
tent with prior work that suggests people high in negative affect
experience more alcohol-related problems, without necessarily
drinking large quantities of alcohol (Cooper et al., 2015). The gen-
erally positive relationship between conformity motives and alco-
hol consumption is inconsistent with past literature suggesting
conformity motives have a small negative association with alcohol
consumption (Cooper et al., 2015; Cooper, 1994). However, prior
literature failed to disentangle between and within-subjects effects
using longitudinal, multilevel analysis (Preacher et al., 2010); this
makes the present findings somewhat difficult to compare to priorwork.

5.4. Limitations and future directions

Our study has important limitations. Our sample was primarily
young, Caucasian and female, which limits generalizability. Given
that women have higher psychological distress, and men have
higher levels of alcohol abuse (Adlaf et al., 2004), future studies
might consider moderation by gender. Regardless, results of this
study may generalize to men more poorly given the large propor-
tion of women in the present study. Moreover, results should not
necessarily be generalized beyond the regions sampled – even
across two regions in the same country, we found minor differ-
ences in drinking patterns. The present study also limited its focus
to two dimensions of perfectionism and two drinking motivations,
given the complexity of our analytic strategy and page limits of
most journal outlets. Given that other dimensions of perfectionism
(e.g., self-oriented, socially prescribed, and other-oriented perfec-
tionism; Hewitt & Flett, 1991) and drinking motives (i.e., social
and enhancement motives) were measured in the present study,
future researchers may wish to utilize our open-access dataset to
test supplementary hypotheses with these variables in a separate
manuscript. Some participants had few drinking days (Supplemen-
tary Table 2); this can impede estimation of the within-subjects
effects. Future research may wish to extend the daily diary period
(e.g., to a period of 2 months) to increase cluster sizes. Statistical
power may also be a concern, as there was not enough existing
information in the literature to specify all the parameters for a
Monte Carlo a-priori power simulation. However, the present
study could inform a power analysis for a subsequent replication.
Thus, as is true of all research, conclusions should be considered
tentative pending replication.

Another important limitation is our reliance on self-report mea-
sures. Self-report measures are well-known to suffer from social
desirability biases, where respondents answer untruthfully in order
to present themselves in a more positive light. This could be
especially problematic for individuals high in perfectionistic self-
presentation (e.g., nondisplay of imperfection). Future research
should combine self-report measures with informant reports to
obtain a more accurate and comprehensive view of perfectionistic
dimensions and how they relate to negative emotions, avoidance-
based drinking motives, and alcohol outcomes. Moreover, a 24 h
time lag is arbitrary, and asking participants to aggregate across a
24 h period makes it difficult to tease apart directionality; future
research might utilize event-contingent measurement (e.g., right
after each drink). Though we were limited by the need for short-
formmeasures to reduce participant burden, future research might
assess perfectionistic cognitions as a multidimensional construct
(e.g., Stoeber et al., 2014). Furthermore, it is important to acknowl-
edge that our within-subjects model assesses only co-occurring
changeswithin a given day. Such amodel does not establish tempo-
ral precedence, which is a necessary prerequisite for inferring
causality. Moreover, reporting on consumption once per day may
miss more nuanced processes that occur on a shorter timeframe.
Thus, these relationships should not be interpreted as causal. Lastly,
we only studied one type of risky behavior (i.e., alcohol-related out-
comes), yet theory and research suggest risky behaviors (e.g.,
unsafe sex, illicit substance use) tend to cluster together (Jessor,
1987; Mobley & Chun, 2013; Vazsonyi et al., 2008). Thus, exploring
whether individuals high in perfectionistic cognitions and nondis-
play of imperfection are at an increased risk for other unsafe behav-
iors, such as risky sexual behavior or substance abuse, would be
beneficial to examine. It may be that perfectionists’ tendency to
engage in self-presentation strategies and rumination make other
types of risky behaviors less appealing. In contrast, those high in
negative forms of perfectionism may use marijuana or other drugs
to cope with negative emotionality. Psychotropic drugs used to
regulate mood (e.g., SSRIs) could also lead to extreme intoxication
due to alcohol sensitivity, offering an explanation as to why these
individuals experience problems while drinking without consum-
ing large amounts of alcohol. All of these possible explanations
represent interesting avenues for future research.
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6. Conclusion

Overall, our hypotheses about perfectionistic cognitions and
drinking quantity were unsupported, while our hypotheses about
nondisplay of imperfection and alcohol problems were supported.
Perfectionistic cognitions do not appear to predispose individuals
to negative emotions and avoidance-based drinking problems. In
contrast, nondisplay of imperfection conferred risk for alcohol-
related problems via negative affect and negatively-reinforcing
drinking motivations. Hewitt et al. (2003) propose that individuals
who engage in perfectionistic self-presentation do so in an
attempt to gain approval and a sense of belonging from others.
Unfortunately, these attempts are often in vain as others tend to
perceive their inauthenticity, leading to further social alienation.
Understandably, these factors may contribute to alcohol misuse
and alcohol-related problems. Nondisplay of imperfection and
problematic drinking among young adults is a major clinical and
societal issue. Broadening our understanding of perfectionistic
dimensions and the mechanisms through which these trait-
states function may aid us in developing personality-tailored
interventions, which will hopefully lead to fewer alcohol-related
problems for people high in nondisplay of imperfection in the
future.
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