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Abstract

Purpose Aversive appearance-related comparisons (i.e., threatening one’s own motives) show stronger associations with
depression, psychological well-being, and self-esteem than appetitive comparisons (i.e., consonant with or challenging one’s
motives). However, the relevance of their congruent (i.e., equal) and incongruent (i.e., unequal) presence remains unknown.
Methods By using response surface analysis, we investigated differential associations of congruent high levels of aversive and
appetitive comparisons with depression, well-being, and self-esteem relative to incongruent high levels of aversive (or appeti-
tive) comparisons. Participants (N=1112) responded to measures of depression, psychological well-being, self-esteem, and
the Comparison Standards Scale for Appearance. The latter assesses aversive and appetitive social, temporal, counterfactual,
criteria-based, and dimensional comparisons regarding their frequency, discrepancy to the standard, and affective impact.
Results Results confirmed our preregistered hypotheses. First, higher levels of congruent frequency, discrepancy, or affective
impact were associated with higher depression, and lower well-being and self-esteem. Second, a greater predominance of
aversive over appetitive comparisons was associated with higher depression, and lower well-being and self-esteem. Third,
a predominance of appetitive over aversive comparison was associated with lower depression, and higher well-being and
self-esteem.

Conclusions The distinct patterns of the (in-)congruence of aversive and appetitive comparisons have important research
and clinical implications.

Keywords Comparison theory - Appearance-related comparisons - Depression - Well-being - Response surface analysis

Introduction

Appearance represents an important self-attribute in the
lives of many individuals (Grogan, 2006; Lawler & Nixon,
2011; Quittkat et al., 2019). Body dissatisfaction is associ-
ated with depression and low psychological well-being and
self-esteem (Barnes et al., 2020; Quittkat et al., 2019; Stice
et al., 2000). Individuals frequently evaluate their current
appearance with different comparison types. Most research
in appearance-related comparisons has focused on social
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comparison (McCarthy & Morina, 2020), the process of
comparing one’s current appearance with someone else’s
(Corcoran et al., 2011; Crusius et al., 2022; Festinger, 1954;
Mussweiler, 2014; Unkelbach et al., 2023). This research
has focused on the overall social comparison tendency or
on differential effects of upward (i.e., better looking) ver-
sus downward (i.e., less good looking) appearance-related
social comparisons on outcomes like depression, well-being,
or self-esteem (Buunk & Gibbons, 2006; Laker & Waller,
2020; Schaefer & Thompson, 2018). Current findings sug-
gest that upward social comparisons in particular are cen-
trally involved in appearance evaluations, body image dis-
turbance, and eating pathology (Hill & Nolan, 2021; Laker
& Waller, 2020; Myers & Crowther, 2009). With respect to
the impact of the frequency of downward social comparisons
on mental health, mixed results have been reported, rang-
ing from positive (Steers et al., 2014), no effects (Butzer &
Kuiper, 2006) to negative effects (Lup et al., 2015).
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Comparison Types and Their Motivational
Significance

Beyond social comparison, it is important to consider the
role of other appearance-based comparison types in self-
evaluation (Morina, 2021). One’s current appearance is
also often compared with a recollection of how one has
looked at a certain time in the past or with an image of
how one might look in the future (temporal comparisons;
Albert, 1977), with that of a hypothetical self that might
have occurred but did not actually occur (counterfactual
comparisons; Kahneman & Miller, 1986; Woltin & Eps-
tude, 2023), against aspirations or certain norms (criteria-
based comparisons; Higgins, 1996; Lewin, 1951), or with
some other personal attribute (dimensional comparisons;
Moller & Marsh, 2013). The direction of these compari-
sons can be upward (e.g., perceiving myself as less good
looking than my co-worker), lateral (e.g., perceiving one-
self as adequately looking for one’s age), and downward
(e.g., thinking that if I had not regularly engaged in sports,
my appearance would now be worse). According to the
general comparative-processing model (gComp), compar-
ing to these five types of standard can be perceived as aver-
sive or appetitive, depending on whether the comparison
outcome is processed as threatening or corresponding to
the comparer’s needs and goals (Morina, 2021). Factor
analyses confirmed that these five comparison types share
important parallels and can be conceptually summarized
into the two factors aversive and appetitive comparisons
(Morina et al., 2023). In particular, upward social, past
temporal, counterfactual, and criteria-based comparisons,
and downward prospective temporal comparisons consti-
tute aversive comparison (Morina et al., 2023). Downward
social, past temporal, counterfactual, criteria-based, and
dimensional comparisons, and upward prospective tem-
poral and dimensional comparisons constitute appetitive
comparison. Therefore, conceptualizing aversive and appe-
titive comparison as distinct factors is particularly useful
for the examination of appearance-related comparison as
they encompass different comparison standards that form
a comprehensive construal of one’s appearance.

The Comparison Process and Mental Health
Outcomes

Aversive and appetitive comparisons are operationalized
as a process consisting of (and not limited to) the com-
parison standard selection (e.g., social or counterfactual),
the evaluation of (dis-)similarities between the target and
the standard that produces the comparison outcome (i.e.,
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the perceived discrepancy), and the engendered affective
impact (Morina, 2021). A recent examination of aversive
and appetitive appearance-related comparisons revealed
that aversive comparisons show stronger associations
with depression, well-being and self-esteem than appe-
titive comparisons (Morina et al., 2023). In particular, a
higher comparison frequency and perceived discrepancy
between the target and the standard after engaging in aver-
sive comparisons were strongly associated with depres-
sion, well-being, and self-esteem (Morina et al., 2023),
whereas perceived discrepancy after engaging in appetitive
comparisons was not significantly associated with depres-
sion and weakly positively associated with self-esteem and
psychological well-being. Furthermore, higher levels of
negative affective impact upon engagement in aversive
and appetitive appearance-related comparisons were also
associated with higher depressive symptoms, and lower
psychological well-being and self-esteem (Morina et al.,
2023).

The Proportion of Engaging in Aversive
Relative to Appetitive Comparisons

However, the proportion of engaging in aversive relative
to appetitive comparisons differs between individuals and
their congruent (i.e., equal) and incongruent (i.e., unequal)
presence may be differentially associated with mental health
and other self-attributes. While such associations have not
yet been examined, theoretically, a general tendency to
engage equally in aversive and appetitive comparisons may
be differently related to mental health and other outcomes
than the dominance of one comparison type over the other
(i.e., predominance of aversive but not appetitive compari-
sons and vice versa). Furthermore, this may differ for the
frequency, perceived discrepancy and engendered affective
impact after engaging in appearance-related comparisons.
In this study, we therefore employed polynomial regression
models and Response Surface Analysis (RSA; Shanock
et al., 2010), to examine the association of congruent and
incongruent combinations of aversive and appetitive com-
parisons with depression, psychological well-being, and
self-esteem. The proportion of engaging in both aversive
and appetitive comparisons bears relevance for mental health
outcomes (Buunk & Gibbons, 2006). For instance, a general
high frequency of both aversive and appetitive comparisons
may reflect a general comparison tendency that is associ-
ated with higher depression, as well as lower psychologi-
cal well-being and self-esteem (Buunk & Gibbons, 2006;
Laker & Waller, 2020; Schaefer & Thompson, 2018). When
individuals engage frequently in both aversive and appeti-
tive comparison, aversive comparison may have a strong
impact by informing the comparer that threat or harm to
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their motives has taken place (Bowen et al., 2018). Moreo-
ver, against the backdrop of frequent aversive comparisons,
appetitive comparisons may be deliberately employed to
counteract negative outcomes of aversive comparisons. For
example, a comparer may first appraise a colleague as better
looking than themselves and feel bad as a result. Thereupon
they might decide to engage in downward social comparison
to ameliorate the negative engendered affective impact of
the initial comparison. In gComp this represents a tertiary
comparison, which serves the self-enhancement motive and
aims at adjusting the consequences of a prior comparison,
and differs from primary or secondary comparisons, with
the latter two rather serving self-assessment or self-improve-
ment motives (Morina, 2021). This may also explain why-
large discrepancy between the target and the standard after
engaging in both aversive and appetitive comparisons may
be associated with higher depression, lower well-being, and
lower self-esteem. Large discrepancy after engaging in aver-
sive comparisons indicates an unattainable end goal (“T will
never look like my colleague”) and may negatively influ-
ence any attempt to move towards the desired outcome (i.e.,
looking better). Large discrepancy after tertiary appetitive
comparisons, on the other hand, mainly aims at maintain-
ing a positive self-view for the sake of improving current
affect. Again, this would suggest that in the case of large
congruent discrepancy of aversive and appetitive compari-
sons, aversive comparisons are the main underlying factor
that negatively influences behavior and mental health. Con-
cerning the engendered affective impact after engaging in
comparisons, different patterns may emerge for high levels
of negative affective impact after engaging in aversive com-
parison and simultaneously high levels of positive affective
impact after engaging in appetitive comparison. While the
emotion context insensitivity theory (Bylsma, 2021) posits
that depressed individuals show lower affective reactivity
to stimuli in general, a study found an increased affective
reaction to comparisons in depressed individuals (Giordano
et al., 2000). Still other studies yielded no relationship of
affect intensity with depression (Thompson et al., 2011).
Thus, strong affective reaction to both aversive and appe-
titive comparisons may be predominated by the negative
affective impact after engaging in aversive comparisons due
to a greater salience of negative emotions compared with
positive emotions (Bowen et al., 2018). Alternatively, high
levels of positive affective impact may also counteract the
emotional impact in general.

Predominantly engaging in aversive appearance-related
comparisons along with low levels of appetitive comparison
frequency should be related to higher depression, and lower
well-being and self-esteem (Schaefer & Thompson, 2018;
Zimmer-Gembeck et al., 2021). In such combinations, indi-
viduals have to deal with aversive comparison outcomes
perceived as a threat to their core motives (Morina, 2021;

Sedikides & Strube, 1997). This way, individuals engage in
frequent negative evaluations of their appearance. In this case,
a comparer may constantly engage in comparison to physically
more attractive celebrities or counterfactual scenarios in which
they would be more attractive, if they had undergone fitness
training. Moreover, depressed individuals engage more often
in aversive comparison, which may reinforce the relationship
between this incongruent comparison tendency and mental
health outcomes (Appel et al., 2015). For instance, while being
depressed, individuals may engage in selective social compari-
son, wherein they compare themselves primarily to individuals
with better physical appearance, or selectively retrieve mem-
ories of their own physical features that were more appeal-
ing in the past. Perceiving high discrepancy after engaging
in aversive comparison, but not after engaging in appetitive
comparison is likely to signal threat to significant motives and
thus also be related to higher depression, lower well-being,
and lower self-esteem (Schaefer & Thompson, 2018; Zimmer-
Gembeck et al., 2021). Last, perceiving high negative affec-
tive reactions after engaging in aversive appearance-related
comparisons in conjunction with limited affective reactions
after engaging in appetitive comparisons should also be related
to higher depression and lower psychological well-being and
self-esteem (Schaefer & Thompson, 2018; Zimmer-Gembeck
et al., 2021). This may reflect dysfunctional emotion regulation
strategies and a dominance of negative affective reactions to
comparisons. On the other hand, a preponderance of appeti-
tive appearance-related comparisons over aversive compari-
sons may lead to beneficial psychological outcomes. In these
scenarios, individuals frequently conclude that they are more
attractive than others or certain norms. Comparing predomi-
nantly to appetitive standards, perceiving a greater discrepancy
and experiencing a more positive affective impact may thus
improve one’s well-being or self-esteem (Morina, 2021). How-
ever, this may rather apply to appetitive comparisons employed
to satisfy self-assessment and self-improvement motives,
which in gComp are defined as primary and secondary com-
parisons (Morina, 2021). As indicated above, appetitive com-
parisons may also serve to protect the self and may thus point
to fragile self-esteem and a dysfunctional strategy. It has been
posited that individuals with low self-esteem mainly engage
in appetitive comparison as a means to protect the self (Wills,
1981). In these cases, individuals may selectively engage in
appetitive comparison with limited utility as they are cognizant
of their deliberate tendency to compare themselves to inferior
individuals or standards.

The Present Study

In the present study, we examined the ratios of aversive and
appetitive comparisons to discern the differential impact
of the proportion of aversive and appetitive comparisons
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Table 1 Overview of the preregistered hypotheses

Construct Hypothesis

Depression
Frequency-Congruency

Frequency-Incongruency
with higher depression.

Discrepancy-Congruency

H1.1a: Congruent high frequency of aversive and appetitive comparison is associated with higher depression.

H1.1b: Greater preponderance of frequency of aversive comparisons over appetitive comparisons is associated

H1.2a: Congruent high discrepancy between the target and the standard is associated with higher depression.

Discrepancy-Incongruency H1.2b: Greater preponderance of discrepancy between the target and the standard after engaging in aversive com-
parisons over discrepancy after appetitive comparisons is associated with higher depression.

Affect-Congruency*

H1.3a: Congruent high affective impact after both engaging in aversive and appetitive comparisons and its effects

on depression will be analyzed exploratorily.

Affect-Incongruency*

H1.3b: Greater preponderance of engendered negative affective impact after engaging in aversive comparisons

over positive affective impact after engaging in appetitive comparisons is associated with higher depression.

Psychological well-being
Frequency-Congruency
Frequency-Incongruency

with lower well-being.
Discrepancy-Congruency
well-being.

H2.1a: Congruent high frequency of aversive and appetitive comparisons is associated with lower well-being.
H2.1b: Greater preponderance of the frequency of aversive comparisons over appetitive comparisons is associated

H2.2a: Congruent high discrepancy between the target and the standard is associated with lower psychological

Discrepancy-Incongruency H2.2b: Greater preponderance of discrepancy between the target and the standard after engaging in aversive com-
parisons over a perceived discrepancy after appetitive comparisons is associated with lower well-being.

Affect-Congruency*

H2.3a: Congruent high affective impact after both engaging in aversive and appetitive comparisons and its effects

on psychological well-being will be analyzed exploratorily.

Affect-Incongruency*

H2.3b: Greater preponderance of engendered negative affective impact after engaging in aversive comparisons

over positive affective impact after engaging in appetitive comparisons is associated with lower psychological

well-being.
Self-esteem
Frequency-Congruency

Frequency-Incongruency
with lower self-esteem.

Discrepancy-Congruency

H3.1a: Congruent high frequency of aversive and appetitive comparisons is associated with lower self-esteem.
H3.1b: Greater preponderance of the frequency of aversive comparisons over appetitive comparisons is associated

H3.2a: Congruent high discrepancy between the target and the standard after engaging in aversive and appetitive

comparisons is associated with lower self-esteem.

Discrepancy-Incongruency H3.2b: Greater preponderance of discrepancy between the target and the standard after engaging in aversive com-
parisons over discrepancy after appetitive comparisons is associated with lower self-esteem.

Affect-Congruency*

H3.3a: Congruent high affective impact after both engaging in aversive and appetitive comparisons and its asso-

ciation with self-esteem will be analyzed exploratorily.

Affect-Incongruency*

H3.3b: Greater preponderance of engendered negative affective impact after engaging in aversive comparisons

over positive affective impact after engaging in appetitive comparisons is associated with lower self-esteem.

*These hypotheses deviate from the preregistration because of the way affective impact was conceptualized

in terms of their congruence (aversive = appetitive) and
incongruence (aversive > appetitive or appetitive > aver-
sive) in relation to depression, psychological well-being, and
self-esteem. These outcomes present mental health variables
with high public health and clinical relevance (Liu et al.,
2020; Orth et al., 2018; Trudel-Fitzgerald et al., 2019). To
disentangle nuanced effects resulting from the different com-
binations of aversive and appetitive comparisons, we used
polynomial regression models and RSA (Edwards, 2002;
Shanock et al., 2010) to test our preregistered hypotheses,
which are outlined in Table 1. This approach enables granu-
lated analyses of the effects of predictor combinations on our
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mental health outcomes beyond other statistical approaches
such as difference scores (Schonbrodt, 2016). We expected
two general patterns. First, we hypothesized that congruent
high comparison frequency and discrepancy reflect a general
comparison tendency that is associated with higher depres-
sive symptoms, and lower psychological well-being and
self-esteem (Laker & Waller, 2020; McCarthy & Morina,
2020; Schaefer & Thompson, 2018). Congruent affective
impact was analyzed exploratorily. Second, when looking at
the incongruent relations, we expected that predominantly
aversive comparison frequency, discrepancy, and affec-
tive impact along with low levels of appetitive comparison
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frequency, discrepancy, and affective impact would affect
depression, well-being and self-esteem negatively (Schaefer
& Thompson, 2018; Zimmer-Gembeck et al., 2021, see
Table 1). The discordant relationship of a preponderance of
the frequency, discrepancy, and affective impact of appeti-
tive appearance-related comparisons over aversive compari-
sons was tested exploratorily for all hypotheses .

Methods
Openness and Transparency

All data and the R code to reproduce the current results
are provided in the open science framework (https://osf.
io/6us2n/?view_only=2f16cc32a93e4ba7b0fd2997d40b0d
6¢). We also provide the survey material that has been
used. The present study is part of a larger project examin-
ing cognitive and social variables in relation to mental
health outcomes. One manuscript of this project has been
published on the development of the Comparison Stand-
ards Scale for Appearance (Morina et al., 2023), which
we use in the present contribution to assess appearance-
related comparisons. The initial project was not preregis-
tered, however the current study was preregistered (https://
osf.io/xam4j/) following suggestions for preregistrations of
secondary data analyses (Akker et al., 2021). Hypotheses
concerning the affective impact after engaging in compari-
son differ from the preregistration as explained below and
indicated by an * (see Table 1).

Participants and Procedure

We conducted secondary data analysis of a study that
recruited N=1121 participants (Morina et al., 2023) from
online panel provider Prolific Researcher (Palan & Schit-
ter, 2018). The survey was open to all panel members who
had indicated to be fluent in English and were older than
17 years. The study was approved by the Ethics Commit-
tee of the University of Miinster. Because of missing data,
we had to exclude nine participants, resulting in a final
number of N=1112 participants that were on average 28.7
(SD=9.7) years old. Table 2 depicts the sociodemographic
details of the entire sample and for women (n=479) and
men (n=621). Overall, 12 participants did not identify as
women or men.

! We may find a linear effect or a curvilinear effect for the line of
incongruence.

Measures

The Comparison Standards Scale for Appearance (CSS-A)
was used to assess engagement in appearance-related upward
and downward comparisons via social, temporal, counter-
factual, criteria-based, and dimensional standards (Morina
et al., 2023). The scale comprises three subscales. It starts
with (a) 16 obligatory items on the frequency of compari-
sons in the past three weeks using a six-point Likert scale
(O=not at all to S=very often). Then, there are two elective
subscales comprising (b) 16 items addressing the perceived
discrepancy between the target and the comparison standard
on a six-point Likert scale (0 =not at all to 5=much better/
worse), and (c) 16 items addressing the engendered affective
impact on a bipolar seven-point Likert scale for affective
impact (— 3 =much worse to + 3 =much better). Participants
only responded to the sub-items (b) and (c) of the respective
item when they reported to have engaged in this comparison
type. For example, the upward social comparison item first
asks about the frequency: “Over the past three weeks when
considering your appearance, how often have you compared
with others in your close circles who look better than you?”.
If participants indicate more than “O — not at all”, they are
asked “How much better have you considered their appear-
ance to be?” (i.e., discrepancy assessment) and “On aver-
age during the past three weeks, how did the comparison
make you feel?” (i.e., affect assessment). Factor analysis
indicated that upward social, past temporal, counterfactual,
and criteria-based comparisons, and downward prospective
temporal comparisons build one factor of aversive com-
parisons. Downward social, past temporal, counterfactual,
criteria-based, and dimensional comparisons, and upward
prospective temporal and dimensional comparisons can be
defined as appetitive comparisons. However, deviating from
the preregistration, data on the affective impact scale were
adjusted to enhance interpretation. Note that the affective
impact variable asks whether the comparer felt any negative
or positive affective change following a specific comparison
on a scale of -3 to + 3, with —3 and + 3 best represented
as equivalent on strength of affect. Since some participants
reported positive (or negative) affective change following
aversive (or appetitive) comparisons, we needed to adjust
the data generated with the affective impact subscale given
that negative scores cannot be treated as being lower than
positive scores and vice versa. As a consequence, negative
affect scores following appetitive comparisons and posi-
tive affect following aversive comparisons were set to zero
because they deviated in an unexpected direction and would
confound the evaluation of the strength of the comparison
affective impact. Accordingly, the hypotheses concerning
engendered affective impact after engaging in comparisons
differ from the preregistration (marked with an *). Inter-
nal consistencies were a=0.73 for aversive comparison
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frequency, a=0.62 for aversive comparison discrepancy,
and a=0.81 for aversive comparison affective impact and
a=0.73 for appetitive comparison frequency, «=0.70 for
appetitive comparison discrepancy, and «=0.71 for appeti-
tive comparison affective impact.

The Patient Health Questionnaire (PHQ-8; Kroenke et al.,
2009) was used for the assessment of depressive symptoms
over the last two weeks. Depressive symptom severity (e.g.,
“Feeling tired or having little energy”) was assessed on a
4-point scale (0 =not at all to 3=nearly every day). Cron-
bach’s alpha was 0.88 in the present study.

Psychological well-being was assessed with the eight-
een-item Scale for Psychological Well-being (SPWB; Ryff
& Keyes, 1995), covering six areas of psychological well-
being: autonomy, self-acceptance, environmental mastery,
personal growth, positive relations with others, and purpose
in life. Items (e.g., “In general, I feel I am in charge of the
situation in which I live”) were assessed on a 6-point scale
(1 =strongly disagree to 6 =strongly agree). In the present
analyses, Cronbach’s alpha was 0.85.

Self-esteem was assessed with the Rosenberg Self-Esteem
Scale (RSES, Rosenberg, 1965) consisting of ten items.
Items (e.g., “On the whole, I am satisfied with myself’)
are rated on a 4-point Likert scale (0= strongly disagree to
3 =strongly agree). Cronbach’s alpha in the current study
was 0.91.

Analysis Procedure
Tested Models

Analyses were performed in R version 4.2.1 (R. Core Team,
2021). RSA analyses were conducted with the RSA package
(Schonbrodt & Humberg, 2021). To test the effect of the
proportion of aversive and appetitive comparisons on our
outcome variables, we used a polynomial regression model
including the two types of comparisons (i.e., aversive com-
parisons, X, and appetitive comparisons, Y), their squared
terms, and their interaction to predict an outcome measure
(Z) (e.g., depression), where € denotes an error term:

Z=by+b X +b,Y +bX* + b, XY +bsY* + €

Predictors were grand-mean centered before they were
included in the analyses, while we used sum scores for the
outcome variables. In total, we computed nine different mod-
els to test our hypotheses. First, we ran one model in which
we investigated the frequency of aversive and appetitive
comparisons as predictor variables X and Y with depression
as criterion variable Z (Model 1). Second, a similar model
was run with the perceived discrepancy after engaging in
aversive (X) and appetitive (Y) comparisons as predictor
variables and depression as criterion variable (Z) (Model 2).

Third, we ran a model with the engendered affective impact
after engaging in aversive (X) and appetitive (Y) compari-
sons as predictor variables and depression as criterion vari-
able (Z) (Model 3). These three models were tested again
with the same predictor variables but different criterion vari-
ables, namely psychological well-being (Models 4—6) and
self-esteem (Models 7-9), leading to nine models.
Response surface methodology was used to visualize the
models in a three-dimensional coordinate system. To under-
stand the effects of the proportion of aversive and appetitive
comparisons better, the line of congruence (LOC), and the
line of incongruence (LIOC) can be interpreted. The LOC
reflects predicted outcome scores (Z) for levels of aversive
comparisons (X) that are perfectly congruent to the levels of
appetitive comparisons (Y) (X = Y). The relationship along
the LOC can be understood with the following response
surface parameters derived from the polynomial regres-
sion model: al = b, + b, and a2 = b; + b, + bs. When a2
is not significant, a significant positive a1l indicates a linear
effect of the LOC in that depression is higher when aversive
and appetitive comparisons are congruent at a higher level
than when they are congruent at a lower level. A significant
negative a2 value signifies a curvilinear slope of the LOC,
suggesting higher depression when aversive and appetitive
comparison ratings correspond at medium levels rather than
at extreme levels. When a1 is simultaneously significant, it
signifies the position of the extreme value, when it is not sig-
nificant the extreme value is at (0/0). The LOIC is orthogo-
nal to the LOC and describes depression severity for ratings
that are equal in magnitude but opposite in sign (X = —Y).
Again, derived response surface parameters aid interpreta-
tion, a3 = b, — b, and a4 = b; — b, + bs. When a4 is not
significant, a significant positive a3 indicates that depres-
sion is higher when the discrepancy is such that X (aversive
comparisons) is higher than Y (appetitive comparisons).
A significant a4 indicates a curvilinear slope.”> When a3 is
simultaneously significant, it signifies the position of the
extreme value, when it is not significant the extreme value is
at (0/0). Note that we only derived linear hypotheses based
on prior literature and tested curvilinear effects exploratorily.

2 Further, the first principal axis (FPA) describes the ridge of the
surface. The FPA is the line on the surface with maximal upward (or
minimal downward) curvature (Edwards, 2002). One can test whether
the ridge equals the LOC with a5 = b5 — b5 to determine which com-
binations of aversive and appetitive comparisons lead to predicted
depressive symptoms on the FPA. If the FPA equals the LOC, the
combinations of aversive and appetitive comparisons that lead to pre-
dicted depressive symptoms on the ridge are exactly the congruent
combinations.
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Table 3 Descriptive statistics and Pearson correlation coefficients of all variables

Variable 2. 3. 4. 5. 6. 7. 8. 9. M SD

1. Av. comp. frequency 0.28%*k*  (0.83%**  (.24%*%* (. 70%** -0.01 0.48%%* —0.39%%%  —(0.48%*F* 215 1.00
2. App. comp. frequency - 0.20%**  (0.84%**  —(Q.12%**  (.54%%* 0.04 0.06%* 0.12%%* 1.58  0.80
3. Av. comp. discrepancy - 0.34%%%  (.52%** 0.07%* 0.35%%* —0.32%%x  —037*%* 209  0.85
4. App. comp. discrepancy - —0.17%%%  (0.49%%%* 0.01 0.05 0.13%%* 144  0.73
5. Av. comp. affect - —0.17%%%  (.52%%%* —037%x  —0.53*%* 073  0.66
6. App. comp. affect - —0.11%%%  0.24%%* 0.24#%#* 037 040
7. Depressive symptoms - —0.53%**  —0.63%** 16.53 5.89
8. Psychological well-being - 0.78%%* 8577 16.32
9. Self-esteem - 2743 644

Av. aversive, app. appetitive, comp. comparisons

Prerequisites for the RSA

For RSA, the sample sizes should be around three times
higher as required for simple regression models (Humberg
et al., 2019). Despite not conducting an a priori power analy-
ses for our secondary data analysis, our sample size appears
sufficiently large for stable parameter estimation. To conduct
RSA, scales measuring the predictors need to be commensu-
rable (Humberg et al., 2019), which is achieved in the present
analysis because appetitive and aversive comparisons were
assessed with the same instrument, the CSS-A. Moreover,
for a valid interpretation of RSA parameters, it is important
to establish that there are enough data pairs for each combi-
nation of (in)congruent predictors. There needs to be enough
data for cases where aversive comparison frequency exceeds
appetitive comparison frequency and vice versa, and where
the frequency of both is equal. The same accounts for the
other predictor combinations (i.e., discrepancy and affective
impact). In addition, following recommendations by Rodri-
gues (2021), we excluded outliers that were below the 0.25
percentile and above the 0.75 percentile. However, models
including outliers were tested as sensitivity analyses. For
the final model, we tested the assumptions of the independ-
ence of residuals with the Durbin-Watson-Test, deviations
from the normal distribution with the Shapiro-Wilk-Test,
deviations from the assumption of homoscedasticity with
the Breusch-Pagan-Test, and multicollinearity with the vari-
ance inflation factor (VIF). The former three tests should be
non-significant, while the VIF should be below 5 to satisfy
these conditions. Confidence intervals and p-values for all
parameters were estimated with bootstrap resampling pro-
cedures with 10,000 iterations (Humberg & Grund, 2021).

Model Selection
The full polynomial model is computationally complex,

and thus prone to overfitting. Therefore, we tested the full
polynomial model against other models that have been
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suggested in literature (Schonbrodt, 2016). These models
are nested within the full model but have fewer degrees
of freedom. Different models may be suited to explain
the data and need to be tested against each other based
on different criteria. First, we evaluated the (corrected)
Akaike Information Criterion (AIC), which balances
model fit and complexity, where lower values indicate
better fit when taking model complexity into account. In
addition, we calculated the Akaike weight, which is the
probability that the model is the best fitting model based
on the AIC of all tested models. The difference (A) of the
AIC of two models can also be used for model selection.
When the difference is below 2 models are equivalent, an
AAIC > 10 indicates significant differences between the
models (Schonbrodt, 2016). The evidence ratio was also
used, which is the ratio of the Akaike weight in compari-
son to the best fitting model, indicating how much more
likely the best model is compared to the respective model.
A further consideration was the explained variance of the
model (R?). Moreover, the Comparative Fit Index (CFI)
should be over 0.95 to indicate good model fit.

Results

Descriptive statistics and Pearson correlation coefficients
of all scales that have been used can be found in Table 3.
For all models, there were sufficient data for each predic-
tor combination (Supplemental Table S1). Depending on
the predictors, between 6 and 45 outliers were excluded,
while the variables depression, well-being, and self-esteem
had no outliers (Supplemental Table S1). In six out of
the nine tested models, the full polynomial model was the
best fitting model according to our criteria. In the remain-
ing cases, it was among the best models and could not be
rejected compared to the other models based on model
selection criteria. Therefore, we continued with the full
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Fig. 1 Response Surface Plots
for aversive and appetitive
comparisons as predictor vari-
ables and depressive symptoms
as outcome variable (Models 30
1-3). Predictor variables were
grand-mean centered. Affec-
tive impact indicates positive
affective impact after engag- 15
ing in appetitive comparisons
and negative affective impact
after engaging in aversive
comparisons. Models are T,
based on the full polynomial
moZ = by + b X + b,Y + by X?
+b, XY +bsY? + €

al: 2.01"

Depression
N
o

A

NG *°
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polynomial model for all nine models to enhance compara-
bility of the results. The full results of the model compari-
sons can be found in Supplemental Table S2. All models
met the condition of independence of residuals and did not
exhibit multicollinearity (Supplemental Table S3). In some
models, the tests indicated a violation of normal distribu-
tion and homoscedasticity. Given the large sample size and
that confidence intervals and p-values were estimated with
bootstrap resampling procedures, these violations were not
considered consequential (Humberg & Grund, 2021; Pek
et al., 2018).

Appetitive Appearance-Related Comparisons
and Depression

Frequency and Depression (Model 1)

The response surfaces for aversive and appetitive compari-
son frequency, discrepancy and affective impact models are
shown in Fig. 1 (Models 1-3). Supplemental Table S4 shows
all regression- and response surface parameters for all nine
full polynomial models. Congruent comparison frequency
of aversive and appetitive appearance-related comparisons
was positively linearly related with depression (al =2.01,

a2:-0.03 a3:2.85"* a4:0.97" a5: 040
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p<.001; a2=0.03, p=.901). This indicates that congruent
high frequencies of aversive and appetitive comparisons
were associated with higher depression compared with lower
levels of congruency. For the LOIC, a positive curvilinear
relationship emerged between the incongruent frequency
of comparisons and depression, whose extreme value was
shifted towards the appetitive-predominant range (a3 =2.85,
p<.001;a4=0.97, p=.016). More aversive comparison fre-
quency predominating over appetitive comparison frequency
was associated with higher depression. Note that the increase
on the other side of the extreme value should not be inter-
preted due to too few data points (interpretation permitted
up to the black mark, Fig. 1). Hypothesis 1.1a and 1.1b were
thus confirmed.

Discrepancy and Depression (Model 2)

As expected, congruent discrepancy perceived after aversive
and appetitive comparisons displayed a positive linear rela-
tionship with depression (al =1.94, p <.001; a2 = —0.36,
p=.238). Specifically, congruent higher discrepancy was
associated with higher depression. A positive curvilinear
relationship emerged between the incongruent discrep-
ancy comparison combinations and depression (a3=2.79,
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Fig.2 Response Surface Plots
for aversive and appetitive com-
parisons as predictor variables
and psychological well-being
as outcome variable (Models
4-6). Predictor variables were
grand-mean centered. Affec-
tive impact indicates positive
affective impact after engag-
ing in appetitive comparisons
and negative affective impact
after engaging in aversive
comparisons. Models are based
on the full polynomial model:
Z =by+ b, X +b,Y + by X?
+b, XY +bsY? + €

al: 414

Well-being

al:-256 a2:515 a3:-18.77

Well-being

p=<0.001; a4=1.19, p=.026). The extreme value was
again shifted to the appetitive-predominant area. In the
interpretable range, a stronger preponderance of perceived
aversive discrepancy over perceived appetitive discrepancy
was associated with higher depression. Hypotheses 1.2a and
1.2b were thus confirmed. A greater preponderance of appe-
titive discrepancy over aversive discrepancy was associated
with lower depression (Fig. 1; Table s4).

Affective Impact and Depression (Model 3)

Comparative affective impact after engaging in both types
of comparisons displayed a positive linear relationship
with depression (al =4.76, p<.001; a2 = —-2.91, p=.106).
Congruent high affective impact was associated with higher
depression. As hypothesized in Hypothesis 1.3b, incon-
gruent affective impact was positively linearly related to
depression (a3=5.49, p<.001; a4 = —0.04, p=.998). A
greater preponderance of negative affective impact follow-
ing aversive comparisons over positive affective impact fol-
lowing appetitive comparisons was associated with higher
depression. A stronger predominance of positive affective
impact after appetitive comparisons over negative affective
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impact after aversive comparisons was associated with lower
depression (Fig. 1; Table s4).

Appearance-Related Comparisons and Psychological
Well-Being

Frequency and Psychological Well-Being (Model 4)

The response surfaces for aversive and appetitive com-
parison frequency, discrepancy and affective impact are
shown in Fig. 2 (Models 4-6, Supplemental Table s4 for
the regression- and response surface parameters). Congru-
ent high frequency of aversive and appetitive compari-
sons was related to lower well-being. This relationship
was negatively linear (al = —4.14, p<.001; a2 =0.01,
p=.992). The relationship between incongruent frequen-
cies of comparisons was found to be negatively linear
(a3 =-11.18, p<.001; a4 = — 1.03, p=.346). A greater
preponderance of the frequency of aversive comparisons
over appetitive comparisons was associated with lower
well-being. Hypotheses 2.1a and 2.1b were confirmed. A
greater preponderance of the frequency of appetitive com-
parisons over aversive comparisons was associated with
higher well-being.
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Fig.3 Response Surface

Plots for aversive and appeti-
tive comparisons as predictor
variables and self-esteem as
outcome variable (Models
7-9). Predictor variables were
grand-mean centered. Affec-
tive impact indicates positive
affective impact after engag-
ing in appetitive comparisons
and negative affective impact
after engaging in aversive
comparisons. Models are based
on the full polynomial model: .
Z =by+ b, X +b,Y + by X? % 3 3
+b,XY +bsY? + € % i

Self-esteem

al:-3.03** a2:0.70 a3:-8.70"*
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Discrepancy and Well-Being (Model 5)

A negative linear relationship emerged between the strength
of perceived congruent discrepancy after aversive and
appetitive comparisons and psychological well-being (al =
—5.03, p<.001; a2=0.16, p=.840): Congruent high aver-
sive and appetitive discrepancy was related to lower well-
being. In addition, we found a negative linear relationship
of incongruent perceived discrepancies after comparisons
and psychological well-being (a3 = —10.00, p <.001; a4
= —2.48, p=.119). A greater preponderance of perceived
discrepancy after aversive comparisons over perceived dis-
crepancy after appetitive comparisons was associated with
lower well-being. This confirms hypotheses 2.2a and 2.2b.
Well-being was higher for individuals who perceived the
discrepancy to be greater after appetitive comparisons than
after aversive comparisons (Fig. 2; Table s4).

Affective Impact and Psychological Well-Being (Model 6)

Congruent comparative affective impact had no signifi-
cant relationship with well-being (al = —2.56, p=.272;
a2=>5.15, p=.350). A negative linear relationship occurred
between incongruent affective impact and well-being (a3
= —18.77, p<.001; a4 = —7.80, p=.093). A stronger
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predominance of negative affective impact following aver-
sive comparisons over engendered positive affective impact
following appetitive comparisons was associated with lower
well-being. Hypothesis 2.3b was thus confirmed. A stronger
predominance of positive affective impact after appetitive
comparisons over negative affect after aversive comparisons
was associated with higher well-being (Fig. 2; Table s4).

Appearance-Related Comparisons and Self-esteem
Frequency and Self-esteem (Model 7)

The response surfaces concerning self-esteem can be found
in Fig. 3 (Models 7-9, Table s4 for regression- and response
surface parameters). Congruent comparison frequency dis-
played a negative linear relationship with self-esteem (al =
—1.57, p<.001; a2=0.00, p =.998). Congruent high aver-
sive and appetitive comparisons were associated with lower
self-esteem. A negative curvilinear relationship with an
extreme value in the appetitive-predominant range emerged
between incongruent frequencies and self-esteem (a3 =
—5.47, p<.001; a4 = —0.87, p=.022). In the interpretable
range, a preponderance of frequency of aversive over appe-
titive comparisons was associated with lower self-esteem.
Hypotheses 3.1a and 3.1b were thus confirmed. Greater
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frequency of appetitive over aversive comparison frequency
was associated with higher self-esteem.

Discrepancy and Self-esteem (Model 8)

Congruent discrepancy following aversive and appetitive
comparisons was negatively linearly related to self-esteem
(al =—-1.53,p<.001; a2=0.44, p=.197). Congruent high
discrepancy was associated with lower self-esteem. Incon-
gruent discrepancy was also negatively linearly related to
self-esteem (a3 = —5.36, p<.001; a4 = —0.97, p=.125).
A greater preponderance of aversive discrepancy over appe-
titive discrepancy was associated with lower self-esteem.
Hypotheses 3.2a and 3.2b were thus confirmed. A greater
preponderance of perceived discrepancy after appetitive
comparisons over perceived discrepancy after aversive
comparisons was associated with higher self-esteem (Fig. 3;
Table s4).

Affective Impact and Self-esteem (Model 9)

Congruent affective impact after engaging in comparisons
was negatively linearly related to self-esteem (al = —3.03,
p<.001; a2=0.70, p=.749). Congruent strong affective
impact was related to lower self-esteem. Incongruent engen-
dered affective impact was negatively linearly related to
self-esteem (a3 = —8.70, p<.001; a4 = —2.51, p=.102). A
stronger predominance of negative affective impact following
aversive comparisons over positive affective impact following
appetitive comparisons was associated with lower self-esteem.
A stronger predominance of positive affective impact after
appetitive comparisons over negative affective impact after
aversive comparisons was associated with higher self-esteem
(Fig. 3; Table s4). Hypothesis 3.3b was thus confirmed.

Sensitivity Analyses

As sensitivity analyses, we tested all models again including
outliers and separately for men and women. The interpreta-
tion of the results remained essentially the same, and we pre-
sent them in the supplemental material in part B (analyses
with outliers) and part C (analyses separately for gender).

Discussion

We investigated the relationship of congruent and incongru-
ent aversive and appetitive appearance-related comparisons
with depression, psychological well-being, and self-esteem
using polynomial regression models and RSA. Findings
mainly confirmed our preregistered hypotheses. First, con-
gruent high frequency, discrepancy, or engendered affective
impact were associated with higher depression and lower
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psychological well-being and self-esteem. Second, a greater
predominance of aversive over appetitive comparisons was
associated with higher depression, and lower psychological
well-being and self-esteem. Third, a stronger predominance
of appetitive over aversive comparison was associated with
lower depression and higher psychological well-being and
self-esteem.

Congruent high frequency of aversive and appetitive com-
parisons was associated with higher depression, and lower
psychological well-being and self-esteem. This aligns with
social comparison literature indicating that comparison ori-
entation is negatively associated with well-being (Buunk
& Gibbons, 2006; Corcoran et al., 2011; Laker & Waller,
2020; Schaefer & Thompson, 2018; Unkelbach et al., 2023).
Our findings yet suggest that aversive comparison may drive
this pattern as its negative outcomes may be more salient
than the outcomes of appetitive comparison (Bowen et al.,
2018). Specifically, for single associations of all combina-
tions, aversive comparison displayed higher correlations
with the outcome variables than appetitive comparison, for
which some single correlations with the outcomes were non-
significant. At least for the analyses concerning depression,
this is plausible since no regression parameter of the appeti-
tive component was significant in these models. Future stud-
ies need to disentangle temporal effects as this pattern may
reflect attempts to counteract negative outcomes of aversive
comparisons by deliberately engaging in tertiary appetitive
comparisons, which are conducted as an attempt to restore
one’s own self-esteem following prior aversive comparison
(Morina, 2021). The association of mental health outcomes
with congruent high aversive and appetitive discrepancy
between the target and the standard may point to the insta-
bility of the self-concept as dissonant information has to be
integrated. Notably, the finding that high engendered affec-
tive impact after engaging in both types of comparisons was
associated with more mental health problems did not align
with the emotion context insensitivity theory (Bylsma, 2021)
that states that depressed individuals show lower affective
reactivity to stimuli in general. In contrast, these results
align with a study that found an increased affective reaction
to comparisons in depressed individuals (Giordano et al.,
2000). Again, strong affective reaction following both aver-
sive and appetitive comparisons may be predominated by the
negative engendered affective impact after engaging in aver-
sive comparisons due to a greater salience of negative emo-
tions compared with positive emotions (Bowen et al., 2018).
Only for psychological well-being, there was no effect of
a congruent engendered affective impact after engaging in
appearance-related comparisons. In this model, most regres-
sion parameters for appetitive comparisons were significant,
pointing to a potentially more important role of appetitive
comparisons in psychological well-being.
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Mainly engaging in aversive (rather than appetitive)
appearance-related comparisons was associated with higher
depression and lower well-being and self-esteem. This aligns
with previous research using simple regression models
(Buunk & Gibbons, 2006; Laker & Waller, 2020; Schaefer &
Thompson, 2018). Depressed individuals frequently engage
in aversive social comparison (McCarthy & Morina, 2020),
which may reinforce the believe that one is not doing well
(Appel et al., 2015). Similarly, high discrepancy after engag-
ing in aversive (rather than appetitive) comparison stand-
ards was also associated with higher depression and lower
well-being and lower self-esteem. Potentially, individuals
are frequently reminded that they are not as good looking as
the standard at hand with a large discrepancy, while simul-
taneously realizing that they look only marginally better
than an appetitive standard. Last, perceiving only nega-
tive engendered affective impact after engaging in aversive
appearance-related comparisons, but no or little engendered
affective impact after engaging in appetitive comparisons
was associated with higher depression, lower psychological
well-being, and lower self-esteem, also in line with previ-
ous work (Schaefer & Thompson, 2018; Zimmer-Gembeck
et al., 2021). Altogether, frequent comparisons to aversive
standards only, accompanied by strong discrepancy to the
standard as well as strong negative affective impact, signal
to the comparer that they are not attractive enough, which
they seem to perceive as a significant threat to their self-
concept. This perception, in turn, negatively influences their
depression, well-being, and self-esteem. This further points
to dysfunctional emotion regulation strategies.

More frequent appetitive comparisons over aversive com-
parisons were related to positive psychological outcomes.
Additionally, perceiving oneself as much better looking
than appetitive standards, while perceiving small discrep-
ancy aversive standards may be psychologically beneficial.
Noteworthy, small discrepancy to better off standards may
also appear as attainable and therefore beneficial (Morina,
2021). Likewise, experiencing high positive affective impact
following appetitive comparisons and low affective impact
after engaging in aversive comparisons appears functional.
These findings do not support the proposition that individu-
als with low self-esteem engage in appetitive comparisons
to restore their self-esteem (Wills, 1981). However, the tem-
poral sequence and underlying mechanisms need to be dis-
entangled as these individuals may have learned strategies
to use comparisons in a way that serves their self-esteem.

As preregistered, we tested the effects of gender explora-
torily to discern potential gender differences on the effects
of different combinations of aversive and appetitive com-
parisons on the mental health outcomes, given gender differ-
ences in body satisfaction (He et al., 2020) and appearance-
related comparisons (Morina et al., 2023). Importantly, the
results did not differ in their core interpretation, indicating

that these patterns are similar across gender despite mean-
level difference (Morina et al., 2023).

Clinical Implications and Future Research

Social comparisons have been suggested to be associated
with mental health outcomes (Schaefer & Thompson, 2018;
Unkelbach et al., 2023). Our findings yielded that multiple
types of comparison are related to depression, well-being,
and self-esteem. In particular, they suggest that high levels
of aversive appearance-based comparisons are negatively
related to psychological outcomes independent of appeti-
tive comparisons. They further suggest that frequent appe-
titive comparisons are positively related to well-being only
in the absence of aversive comparisons. Future studies need
to examine underlying mechanisms of comparative behav-
ior in general (i.e., beyond appearance) and their relevance
to mental health and beyond. For instance, disentangling
underlying motives for engaging in aversive and appetitive
comparisons and associated attitudes towards engagement in
comparative behavior may prove beneficial. Furthermore, we
need to better understand the extent to which some appeti-
tive comparisons are actively made to counteract negative
outcomes of aversive comparisons. Increased knowledge
of comparative behavior will inform about therapeutic
tools to reduce the frequency and impact of dysfunctional
comparisons.

Limitations

This study has noteworthy limitations. First, data were
cross-sectional. Although the models imply directional-
ity, the terms predictor and outcome variable need to be
understood in the context of the model and cannot discern
causal relationships. As discussed, different and recipro-
cal directionalities are plausible and need to be tested in
subsequent studies. Second, despite the preregistration of
our hypotheses and the plan for our secondary analyses,
we deviated from some of the prespecified hypotheses
because of the way affective impact was conceptualized.
Third, the sample was drawn from an online panel pro-
vider and results may thus not be generalized to different
populations. Investigations with representative and cul-
turally diverse samples are warranted. Fourth, some of
the internal consistencies of the CSS-A were rather low,
which may be attributable to the complexity and breadth
of the comparison constructs. Nonetheless, the CSS-A is a
psychometrically sound scale to assess appearance-related
comparisons (Morina et al., 2023). Fifth, while theoreti-
cal considerations concerning the underlying motives and
the strategic use of comparisons informed our hypotheses
(Morina, 2021), we were unable to conduct a formal test
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of this idea using our data, as our data did not distinguish
between primary, secondary, or tertiary comparisons. Last,
the interpretation of RSA parameters is challenging and
should only be approached with caution (Humberg et al.,
2019).

Conclusion

Our study sheds light on the complexity of the compari-
son process in the domain of appearance. Higher levels of
congruent frequency, perceived discrepancy, or engendered
affective impact were associated with higher depression and
lower psychological well-being and self-esteem. In addition,
a greater predominance of aversive over appetitive compar-
isons was associated with higher depression, lower well-
being, and lower self-esteem. This points to the importance
of aversive appearance-related comparisons in the context
of mental health. By the means of RSA, this study discerned
relevant patterns underlying comparisons that may inform
future studies and intervention efforts.
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