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Abstract
Social desirability (SD) scales have been used for decades in psychology and beyond.
These scales are sought to measure individuals' tendencies to present themselves
overly positive in self-reports, thus allowing to control for SD biases. However, research increasingly questions the validity of SD scales, proposing that SD scales
measure substantive trait characteristics rather than response bias. To provide a
large-scale empirical test of the validity of SD scales, we conducted a meta-analysis
(k = 41; N = 8980) on the relation between SD scale scores and prosocial behavior
in economic games (where acting in a prosocial manner is highly socially desirable).
If SD scales measure what they are supposed to (namely, SD bias), they should be
negatively linked to prosocial behavior; if SD scales measure socially desirable traits,
they should be positively linked to prosocial behavior. Unlike both possibilities, the
meta-analytic correlation between SD scores and prosocial behavior was close to
zero, suggesting that SD scales neither clearly measure bias nor substantive traits.
This conclusion was also supported by moderation analyses considering differences
in the implementation of games and the SD scales used. The results further question
the validity of SD scales with the implication that scholars and practitioners should
refrain from using them.
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IN T RO D U C T ION

Socially desirable responding (SDR)—
the tendency to
present oneself overly positive and downplay negative
attributes—has frequently been discussed as an issue hampering the validity and interpretation of self-reports (e.g.,
Arthur et al., 2021; Brownback & Novotny, 2018; Lee &
Sargeant, 2011; Ones et al., 1996). A prominent approach that

has been proposed to mitigate SDR is the inclusion of social
desirability (SD) scales in survey research. The underlying
idea is that overly positive self-presentation can be measured
and controlled for, thus allowing to obtain participants' “true”
(i.e., accurate) levels on socially desirable tendencies and behaviors when using self-reports. SD scales have been—and
are still—used by many scholars across disciplines. To illustrate, SD scales were applied to control for response distortion in fields such as public health, medicine, criminology,
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and politics (e.g., Hebert et al., 1997; Ng et al., 2020; Vecina
et al., 2016; Williams et al., 2009). Even more so than in
other fields, SD scales are prominently featured in psychology. For example, SD scales have been used in industrial-
organizational psychology (e.g., Arthur et al., 2021), clinical
psychology (Perinelli & Gremigni, 2016), social psychology
(e.g., Feldman et al., 2017), neuropsychology (e.g., Rodrigues
et al., 2015), and personality research (e.g., Liu & Liu, 2021).
Despite their widespread application, there is an ongoing debate (e.g., Connelly & Chang, 2016; Tourangeau &
Yan, 2007) about what SD scales actually measure. Whereas
some propose that SD scales capture SDR (i.e., a response
“style”), others argue that they assess socially desirable personality traits (i.e., “substance” that drive responses). The
style versus substance debate is crucial for the understanding
and theoretical underpinning of SD as a construct. Even more,
the debate is practically relevant for the use of SD scales and
the interpretation of corresponding scores in surveys in research and practice. To illustrate, imagine a researcher who
includes items from an SD scale in their survey for either
measuring style or substance. Depending on which interpretation of the SD scale the researcher relies on, the conclusions drawn from the same SD score may be very different. If
the researcher interprets the SD score according to the style
perspective and the respondent receives a high score, this
would imply that they were “faking good” (i.e., presenting
themselves in an overly positive light). By contrast, interpreting the score according to the substance perspective implies
that high SD scores indicate socially desirable characteristics,
which may support the general reliability of the participant's
responses. To conclude, the exact same responses on an SD
scale may lead to very different interpretations depending on
which meaning of an SD score one adopts. Therefore, it is
essential to examine what exactly SD scales measure—and
what they don't.
In addition to single studies that contributed to the style versus substance debate (e.g., de Vries et al., 2014; Uziel, 2010,
2014), a meta-analysis (Connelly & Chang, 2016) provided
evidence for a blend of both interpretations, implying that
SD scores contain method variance (i.e., style) but also—and
even more so—trait variance (i.e., substance). However, the
scope of this meta-analysis was limited to only one SD scale,
the Balanced Inventory of Desirable Responding (BIDR;
Paulhus, 1991), and relied solely on questionnaire data as
a validity criterion, which again might be subject to SDR.
More specifically, the authors used discrepancies between
personality self-and informant reports as a measure to disentangle method variance (style) from trait variance (substance)
in the self-reports. However, this method may not necessarily
be unbiased given the imperfect validity of informant reports:
Evidence suggests that, much like self-
reports, informant
reports are often positively biased because informants usually have a close (positive) relationship with the to-be-rated
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target person and, thus, want to portray the target in a positive
light (Leising et al., 2010). The overlap between self-and
informant reports may therefore be inflated due to the raters'
overly positive self-rating and the informants' tendencies for
overly positive other ratings. In turn, even if informant ratings of a target's personality were unbiased, informants may
be less accurate in assessing some traits and corresponding
behaviors, such as (dis-)honesty (Thielmann et al., 2017).
Taken together, even though Connelly and Chang's (2016)
study heated up the discussion on the (limited) validity of
SD scales, their results may suffer from certain limitations,
ultimately calling for additional evidence.
Here, we use an extended and different approach to investigate the validity of SD scales that overcomes these limitations. First, we do not only investigate the BIDR but rely on
several prominently featured SD scales and, thereby, broaden
the scope of the previous meta-analysis. Further, we rely on
a validity criterion that goes beyond reports of behavioral
tendencies (as captured in self-and/or informant reports of
personality traits) by meta-analytically studying the link of
self-reported SD scores with prosocial behavior. Prosocial
behavior is highly socially desirable because it increases
others' welfare and thereby contributes to the functioning
of society at large (Platow, 1994; Roussel, 2017). A unique
possibility to measure prosocial behavior in controlled experimental settings is provided by economic games, which
have been established as a standard method across fields
(Murnighan & Wang, 2016; Thielmann et al., 2021; van Dijk
& Dreu, 2021). These games model different classes of social situations representative of specific real-life situations
affording the expression of prosocial behavior. For example,
in the widely used dictator game (Forsythe et al., 1994), one
individual (the dictator) can decide how to distribute a given
(monetary) endowment between themselves and another individual (the recipient). Thus, the game models a social situation in which one individual has full power over a resource
that they can use to profit another at personal costs, such as
in the case of donations. In turn, the more the dictator gives
to the recipient, the more prosocial—and thus socially desirable—is the dictator's action because the recipient directly
profits from higher giving. This example illustrates the logic
of economic games used to study interpersonal interaction:
Individuals are asked to interact in social situations in which
their behavior may profit either themselves (selfish behavior)
or others (prosocial behavior), with the latter being inherently
socially desirable. Thus, these games are well-suited to study
the validity of SD scales. Similar to the substance versus style
debate of SD scales, recent meta-analytic evidence suggests
that prosocial behavior, too, has both trait-like and state aspects (Balliet & van Lange, 2013; Thielmann et al., 2020).
In the current meta-
analysis, we relied on six prominent economic games as measures of prosocial behavior.
Specifically, we included the (1) dictator game, (2) ultimatum
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game, and (3) trust game, as well as the social dilemmas (4)
public goods game, (5) prisoner's dilemma game, and (6)
commons dilemma (see Table S1 for details on the rules of
these games). Although the games differ in terms of the social situation individuals find themselves in and the motives
that can guide behavior (Thielmann et al., 2015), all of them
provide straightforward measures of prosocial behavior in a
specific type of interdependent situation in which own and
others' outcomes are intertwined (Thielmann et al., 2021).
Overall, utilizing prosocial behavior as expressed in games
to validate SD scales prevents that common method variance
(i.e., reports of own and others' tendencies and/or behaviors)
systematically increases the overlap between SD scales and
the validity criterion.
Our meta-analysis provides three key contributions. First,
we use the meta-analytic correlation between SD scores and
prosocial behavior as a vehicle to test the criterion validity
of SD scales. As such, our analysis is based on the logic that
studying the link of SD scores with socially desirable behavior offers the opportunity to contribute to the understanding of SD scales as capturing style or substance. Second,
we seek to get to the essence of the style versus substance
debate by additionally studying potential moderators of the
relation between SD scales and prosocial behavior. More
specifically, we theoretically argue and empirically test the
assumption that, if the style interpretation holds, the presence
of behavior-contingent incentives and/or complete anonymity in economic games should reduce the correlation between
SD scores and prosocial behavior. Third, we test the potential moderating effect of different SD scales used to measure
SDR on the relation between SD scores and prosocial behavior, thereby also providing a methodological contribution.

1.1

|

SDR and social desirability scales

When individuals are asked to provide a self-report about a
certain tendency or behavior, they arguably often consider
what would be the socially acceptable—
that is, socially
desirable—
response (Tourangeau & Yan, 2007). While
SDR is a commonly used concept, there have been extensive discussions about the essence of SDR and its underlying sub-dimensions. The oldest and arguably most prominent
conceptualization of SDR differentiates an Alpha factor
capturing social desirability and a Gamma factor capturing self-deceptive enhancement (Wiggins, 1964). Other approaches, in turn, coined the terms self-and other deception
to describe differences in the addressee of the response behavior (Sackeim & Gur, 1979), or differentiated between an
egoistic and moralistic bias of SDR (Paulhus & John, 1998).
In an attempt to combine these two approaches, Paulhus
(2002) proposed a further separation of the egoistic bias
into self-
deceptive enhancement and agency management
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(i.e., deliberate promotion of competence, fearlessness, physical prowess, etc.), whereas the moralistic bias should be split
into self-deceptive denial and communion management (i.e.,
deliberate minimization of faults). Yet, in essence, SDR can
be separated along with its two drivers: gaining a positive reputation and maintaining a positive self-image, as captured in
the prominent distinction of IM versus SDE (Paulhus, 1991).
First, SDR signals compliance with a predominant social norm (Tourangeau & Yan, 2007) and should thus be
rewarded with social recognition. This instance of SDR primarily focused on others as the recipients of SDR and is covered by the Gamma factor (Wiggins, 1964), other-deception
and the more recently introduced moralistic bias (Paulhus &
John, 1998). For example, if a person is asked about whether
they would help someone in need, this person may agree simply because it is the socially desirable thing to do. Indeed,
behaving in a socially desirable manner (or at least claiming to do so) likely has positive consequences in interactions
with others. Conversely, admitting to behaving in a socially
undesirable way (e.g., refusing to help someone in need) can
result in negative evaluation by others and thus harm oneself. Therefore, respondents should be inherently motivated
to present themselves in a positive light to build or maintain
a positive reputation. This is particularly true when it is only
about one's self-reported desirable behavior because the risk
of being exposed as a liar is relatively low.
Second, individuals prefer to maintain a positive self-image
(Paulhus, 1984), meaning that most people want to think of
themselves as prosocial and moral beings (Aronson, 1969;
Harris et al., 1976). This second instance of SDR is primarily
directed at the self and is covered by the Alpha factor, self-
deception or the egoistic bias. According to self-maintenance
theory (Mazar et al., 2008), individuals might only behave in
an immoral (or socially undesirable) way to the extent that
they can maintain their positive self-view. In line with this
idea, evidence suggests that individuals may only lie to a limited extent (Shalvi et al., 2011, 2015). In combination, both
factors—that is, building a positive reputation and maintaining a positive self-image—may pose a threat to the interpretability of survey responses on socially desirable matters.
To measure and control for SDR, scholars have developed
different self-report SD scales. For example, the Edwards
SD scale (Edwards, 1957), the Minnesota Multiphasic
Personality Inventory (MMPI, Butcher et al., 1989), the
Marlowe Crowne (MC) scale (Crowne & Marlowe, 1960)
and the BIDR (Paulhus, 1991) constitute widely used measures (for an overview of prevalent scales see Table 1).
Items of such SD scales describe socially desirable but statistically infrequent behaviors such as “I don't gossip about
other people's business” or “I always obey laws, even if I
am unlikely to get caught” (Paulhus, 1991). The idea is that
individuals who agree with such statements lie because behaving as described is virtually impossible or at least very
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TABLE 1
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Overview of prominent social desirability scales

Scale

Reference

# items

Response
options

IM/SDE
separation

k

BIDR

Paulhus (1991)

40

Continuous

Yes

11

Eysenck Lie Scale

Eysenck and Eysenck (1964)

6

Dichotomous

No

1

Marlowe Crowne Social Desirability Scale

Crowne and Marlowe (1960)

33

Dichotomous

No

13

SDS-17

Stöber (2001)

16

Dichotomous

No

8

Self-Deception Questionnaire

Sackeim and Gur (1979)

20

Continuous

No

2

Abbreviations: BIDR, balanced inventory of desirable responding; k, number of independent samples included in the current meta-analysis that used a respective scale
(one study did not include any information about the used scale); SDS-17, social desirability scale 17; # items, number of items.

unlikely. Individuals' scores on SD scales are thus interpreted as indicating how (overly) positive they want to present themselves.
Although different SD scales all intend to measure
SDR, they, at least partially, correspond to the different
sub-dimensions of SDR. While scales such as the Edwards
SD scale and self-deceptive enhancement (SDE) have been
shown to load more on the Alpha factor, and others such as
the MMPI or impression management (IM) load strongly
on the Gamma factor, there the widely used MC scale partially loads on both (Bensch et al., 2019). To illustrate this
separation, take the BIDR that differentiates between two
sub-dimensions. Both dimensions relate to the motivation
to present oneself overly positive, but they target different
audiences, namely others versus the self. Accordingly, the
sub-dimensions are labeled as impression management (IM)
and self-deceptive enhancement (SDE; Paulhus, 1984). IM
describes a deliberate attempt to positively manipulate one's
own impression on others, for example, by overstating desirable and understating undesirable tendencies and behaviors (Paulhus, 1991). SDE, in turn, describes unconscious
self-deceit that is aimed at upholding a positive self-image
(Paulhus, 1991; Paulhus & John, 1998). Yet, albeit the differentiation in the two sub-dimensions of SD is conceptually
well established, it is important to note that in practice, many
of the used scales either capture SDR as a unidimensional
construct or the researchers using the scales treat the SD
scores as such.
Meta-analyses increasingly consider the moderating role
of the constructs' operationalizations (e.g., Parks-
Leduc
et al., 2015; Sibley & Duckitt, 2008; Steel et al., 2008) because different operationalizations of allegedly the same
construct may not necessarily provide equivalent measures.
Recognizing that many SD scales exist but not all separate
the sub-dimension of SDR, we thus test whether the relation
between SD scores and prosocial behavior differs across SD
scales and across sub-dimensions of IM and SDE. If the type
of SD scale moderates the relation between SD scores and
prosocial behavior, this would pose new theoretical questions
on whether some SD scales are more aligned with a substance
or a style interpretation than others.

1.2

|

The style versus substance debate

Interpreting SDR in terms of a response style implies that
scholars should control for it whenever relying on self-
reports. This view is the fundamental assumption of the
early SD literature (Crowne & Marlowe, 1960). Until today,
the style interpretation of SDR is common among researchers and practitioners who rely on SD scales to control for
“faking good” tendencies (Goffin & Christiansen, 2003;
Holtgraves, 2004). In support of the style interpretation,
evidence suggests that certain SD scales can indeed detect faking. Specifically, some evidence suggests that the
Marlowe-Crowne SD scale can serve this purpose (Franzen &
Mader, 2019) more so than the BIDR (Lambert et al., 2016).
Other studies have, by contrast, suggested that only the
BIDR can detect faking, whereas other SD scales, including
the Marlowe-Crowne SD scale, cannot (Bensch et al., 2019).
In any case, the fact that SD scales are often referred to as
“lie scales” (Butcher et al., 1989; Eysenck & Eysenck, 1964;
Feldman, 2019; Hathaway & McKinley, 1951) underscores
the widespread acceptance of the style interpretation of SD
scores.
Following this logic, the style interpretation of SD scales
implies that SD scores should be negatively correlated with
prosocial behavior. This is because individuals scoring high
on SD scales should systematically overreport their desirable
attributes while not behaving accordingly. In other words,
regardless of individuals' absolute level of prosociality, high
SD scorers should report an even higher level of prosocial
(and thus socially desirable) behavior than what is actually
observed in terms of the behavior individuals show.1 In line
with this reasoning, Paulhus (1984) found that individuals
with high SD scores distorted their self-presentation in a positive way to strengthen their image as someone who upholds
social norms. Low SD scores, by contrast, should indicate
no overreporting, which does not necessarily mean that the
respondents have to be honest or virtuous. That is, individuals scoring low on SD scales should simply behave in line
with how they report to be, whether it be prosocial or selfish. Taken together, the style interpretation thus implies an
overall negative correlation between SD scores and prosocial
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behavior that is mainly driven by high SD scores being linked
to overreporting one's prosociality.
The validity of SD scales as faking detectors has, however, been heavily criticized in recent years (e.g., Connelly
& Chang, 2016; Holtrop et al., 2020; Uziel, 2010; Ward &
King, 2018). For example, scholars (e.g., de Vries et al., 2014;
Uziel, 2010) argued that SD scores reflect substantive (socially desirable) traits rather than a general response style.
The key limitation of SD scales is that it is impossible to
differentiate between truly honest respondents who have the
(virtuous) traits they claim to have and dishonest respondents
who actively lie to present themselves in an overly positive
fashion (Tourangeau & Yan, 2007). By implication, if the
substance interpretation holds, SD scores should be positively correlated with prosocial behavior: Individuals scoring
high on SD scales should behave as reported, that is, in a
prosocial manner.
Nonetheless, even if SD scales are interpreted as measures of substantive traits, the question remains which
traits SD scales measure. According to one interpretation—
particularly referring to the IM sub-dimension—SD scores
can be considered as indicators of dispositional self-control.
This notion is rooted in the finding that IM predicted how
well individuals can control themselves and their behavior in
social interactions (Uziel, 2010, 2014). Acting in a controlled
manner is seen as highly desirable and will, in turn, be rewarded with respect and acceptance by others. Another interpretation of SD scales is based on research linking SD scores
to traits reflecting true virtue, such as honesty-humility (de
Vries et al., 2014). Specifically, individuals high in honesty-
humility also tend to score higher on SD scales (IM). This
finding contradicts the view that SD scales measure lying and
instead suggests the exact opposite. Even more conclusive
evidence in this regard showed a negative relation between
SD scores (IM) and actual dishonest behavior in cheating paradigms (Zettler et al., 2015).
Finally, a null correlation between SD scores and prosocial behavior might suggest a mix of both interpretations (i.e.,
style and substance), which would severely undermine the usability of SD scales to measure either only substance or only
style. For example, Müller and Moshagen (2019) asked their
participants to play both a hypothetical and an incentivized
dictator game. Interestingly, SD scores (IM) accounted for
the discrepancy in behavior between games: higher SD scores
were positively related to the difference in giving between the
incentivized and the hypothetical scenario, which arguably
indicates SDR. At the same time, however, SD scores were
negatively related to dishonest behavior in a cheating task.
This evidence is in line with the meta-analysis by Connelly
and Chang (2016), which likewise suggests that SDR is a
blend of both style and substance.
Unlike the “blend” interpretation, a null correlation between SD scores and prosocial behavior might also suggest
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that SD and prosocial behavior are conceptually unrelated.
However, this implication is highly unlikely given that (a)
prosocial behavior is clearly socially desirable (Platow, 1994;
Roussel, 2017) and (b) several items of commonly used SD
scales directly refer to prosociality, for example, “I never hesitate to help someone in case of emergency” (Stöber, 2001) or
“I never take things that don't belong to me.” (Paulhus, 1991).
Thus, we maintain that a null relation between SD scores and
prosocial behavior arguably supports that SD scales measure
a blend of substance and style.

1.3 | The influence of incentives and
anonymity on SDR
In principle, due to its socially desirable nature, prosocial behavior as measured in economic games should be linked to
SDR (Roussel, 2017). However, the degree to which behavior in economic games is affected by SDR is arguably influenced by the consequences and visibility of one's behavior,
in the sense that individuals' responses may be more strongly
shifted toward the socially desirable (i.e., prosocial) option
when it does not actually affect their (monetary) outcomes
and when it is more visible to others (Thielmann et al., 2016).
First, if behavior in games is merely hypothetical, SDR
may affect responses more strongly than if behavior is incentivized and thus consequential. Specifically, if behavior
is hypothetical, presenting oneself in a socially desirable
way through prosocial behavior does not incur any (material) costs. By contrast, if behavior is real (i.e., incentivized),
prosocial behavior is truly costly because it is, by definition,
associated with forgoing personal gain to benefit others.
That said, direct empirical comparisons (Amir et al., 2012;
Thielmann et al., 2016) as well as meta-analytic evidence
(Engel, 2011; Johnson & Mislin, 2011) suggest that the prevalence of prosocial behavior is largely comparable in incentivized versus hypothetical games, supporting that both these
implementations of games provide valid measures of prosocial behavior. Likewise, the relation of personality traits to
prosocial behavior is—for most traits—comparable in the absence versus presence of incentives (Thielmann et al., 2020).
Nonetheless, it is conceivable that responses in hypothetical
games are more strongly driven by SDR, whereas behavior-
contingent incentives may decrease one's tendency to behave
in a socially desirable manner (e.g., Baron, 2001). Thus, if the
relation between SD scores and prosocial behavior is smaller
when behavior in games is incentivized rather than hypothetical, this would support the style interpretation of SD scales.
This is also in line with the findings by Müller and Moshagen
(2019) summarized above.
Second, SDR should be affected by the level of anonymity of participants' responses, which may be affected by the
setting of the study. In online settings, anonymity is increased
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compared to lab or field experiments. Given that one underlying motivation of SDR is to avoid being negatively judged
by others (Schaeffer, 2000), SDR can be expected to decrease
with reduced opportunities to be identified as someone who
has undesirable qualities, as is the case online. In line with this
reasoning, the candor hypothesis (Buchanan, 2000) proposes
that there is less SDR in surveys conducted online. Support
for this claim comes from Gnambs and Kaspar (2015), who
found that individuals were more inclined to report sensitive
behaviors in computerized as compared to pen-and-pencil
surveys.
Crucially, in lab settings, prosocial behavior may not
only generally be less anonymous (and thus more driven by
SDR) but providing behavior-contingent payment might further increase this tendency. This is because experimenters
are potentially able to infer participants' selfishness based
on their payoff unless double-blind payment is used (Cherry
et al., 2002; Hoffman et al., 1999). For example, if a payoff
is based on the outcome of a dictator game and a dictator
receives the entire endowment as payoff, it is obvious that the
participant kept all the money, giving nothing to the recipient. Thus, instead of decreasing SDR by using incentives, the
effect might be reversed in lab settings. Conversely, a fully
anonymous (e.g., online) and incentivized setting provides
the most promising scenario in which behavior should—at
least in theory—be unaffected by SDR. In the current meta-
analysis, we therefore test the potential moderating effects of
incentives and anonymity as well as their interaction on the
relation between SD scores and prosocial behavior.

2
2.1

|

M E T H OD

|

Search for studies

The literature search involved three steps, as summarized in
Figure S1 in the online supplement. First, we started with
23 documents reporting on data, including an SD scale and
an economic game as identified in the data collection by
Thielmann et al. (2020) for their meta-analysis on the link
between personality and prosocial behavior in the six games
focused on here. Second, in August and September 2019, we
searched several databases, including Business Source Elite,
PsycInfo, Web of Science, and Google Scholar using the
search string (“Social Desirability” OR BIDR OR “Balanced
Inventory of Desirable Responding” OR “Marlowe-
Crowne” OR “Eysenck Lie Scale” OR “Self-
Deception
Questionnaire*” OR “Impression Management” OR “Self-
Deceptive Enhancement”) AND (“Economic Game*” OR
“Trust Game” OR “Dictator Game” OR “Ultimatum Game”
OR “Public Good* Game” OR “Common* Dilemma”
OR “Commons Game” OR “Prisoner* Dilemma” OR
“Voluntar* contribut* experiment*” OR “Voluntar*

contribut* mechanism” OR “Social dilemma*” OR “Mixed-
motive game*” OR “Resource dilemma*” OR “Common
pool game” OR “Give-
some dilemma” OR “Take-
some
dilemma” OR “Give-some game” OR “Take-some game”
OR “Donat*” OR “Charity” OR “Charitable giving”). This
yielded 1,234 results,2 of which we excluded all non-English
documents and duplicates. All remaining documents were
screened with regard to whether they contained (1) an SD
scale and (2) at least one of the six relevant economic games.
If a document satisfied these criteria but did not contain the
relevant (zero-order) correlations between the SD score and
prosocial behavior, we contacted the corresponding author.
In case the author did not reply within three weeks, we sent a
reminder. For 11 documents, we received the requested data.
In addition, one author shared another published dataset that
was not yet included based on the initial search. For 13 documents, we did not receive any response from the corresponding author; therefore, these documents were excluded due to
insufficient data.
Third, between mid-June and early July 2019, we sent
out calls for (published or unpublished) data through several
mailing lists. These included the Society of Judgment and
Decision Making, the German Psychological Association,
the European Association of Social Psychology, the
European Association of Decision Making, the International
Conference of Social Dilemmas, the Economic Science
Association, and the European Association of Personality
Psychology. Overall, five authors responded to our calls for
data, which led to the inclusion of another published article
that was not yet identified through the initial searches.
Overall, the meta-
analysis included 32 documents reporting on data from 41 independent samples and a total of
N = 8980 participants. Table 2 provides more detailed information on the involved samples, including sample sizes
(N), SD scale, economic game(s), study characteristics
(i.e., incentivization and setting) as well as effect sizes (i.e.,
Pearson's r). Further, all effects are summarized in the forest
plot in Figure 1.

2.2

|

Inclusion criteria

To be included in the meta-analysis, the reported studies had
to fulfill the following criteria. First, all participants had to be
adults, that is, at least 18 years of age. Second, studies had to
contain a measure of SD in the form of a multi-item SD scale.
Third, studies had to include a measure of prosocial behavior in one of the following six economic games: the dictator
game, ultimatum game, trust game, prisoner's dilemma, public goods game, and commons dilemma. We included game
settings in which other individuals were the interaction partners, as well as game settings in which charity organizations
were the receivers.
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Studies included in the meta-analysis

Sample

Study
number

N

Scale

Game

Incentive

Setting

Anderson et al. (2013)

NA

1261

Other

PGG

H

Offline

.02

Arnocky et al. (2017)

2

508

BIDR

DG

I

Offline

.05

Baran et al. (2010)

NA

477

MC

TGA, TGB,
PGG, DG

I+H

Offline

.05

Baumert et al. (2014)

2

492

BIDR

DG, UGA, UGB

I

Online

.02

Bergsieker (2012)

2a

120

MC

PDG

H

Offline

.02

Bergsieker et al. (2018)

1

180

MC

PDG

H

Offline

.03

2

159

MC

PDG

H

Offline

.11

3

237

MC

PDG

H

Offline

.03

Corr et al. (2015)

NA

108

NA

PGG, TGA,
TGB

H

Offline

.03

Dalbert and Umlauft
(2009)

2

59

BIDR

DG

H

Offline

.41

DeCelles et al. (2012)

1

160

MC

DG

I

Online

−.09

Exline and Hill (2012)

1

195

MC

DG

I

Online

.01

2

286

MC

DG

I

Online

.07

Fleming and Zizzo (2011)

NA

48

SDS-17

PGG

H

Offline

.42

Fleming and Zizzo (2015)

NA

64

SDS-17

DG

I

Online

.13

Franzen and Pointner
(2013)

1a

138

Other

DG

I

Offline

.07

1b

276

Other

DG

I

Offline

.08

Franzen and Mader (2019)

NA

365

MC

DG

I

Online

−.01

Gallucci and Perugini
(2000)

NA

74

Other

DG

I

Offline

.07

Haring et al. (2013)

NA

55

Other

TGA

NA

Offline

.22

Ingram and Berger (1977)

NA

57

MC

PDG

H

Offline

.18

Konow and Earley (2008)

NA

48

MC

DG

I

Offline

−.09

Li et al. (2017)

NA

98

Others

DG, PDG

I

Offline

−.06

Maltese et al. (2016)

2

97

BIDR

TGA, TGB

I

Offline

.08

Margittai et al. (2015)

NA

78

SDS-17

DG

H

Offline

.12

Meleady and Seger (2017)

1

141

SDS-17

PDG

I

Online

−.16

2

95

SDS-17

PDG

I

Online

−.20

3

172

SDS-17

PDG

I

Online

.03

Müller and Moshagen
(2019)

NA

460

BIDR

DG, PGG, CD

I+H

Online

.15

Näf and Schupp (2009)

NA

292

BIDR

TGB

I

Online

−.01

Nehrlich et al. (2019)

1

672

BIDR

DG, UGA, UGB

I

Offline

−.03

Perugini et al. (2003)

1

200

BIDR

UGA, UGB

H

Offline

.08

Raine and Uh (2019)

NA

297

Other

DG

I

NA

.02

Rêgo et al. (2017)

NA

19

MC

UGB

I

Online

.06

Rodrigues et al. (2015)

NA

40

MC

DG

H

Online

−.13

Smith (2016)

NA

117

BIDR

DG

I

Offline

−.04

Surbey and McNally
(1997)

NA

140

Other

PDG

H

NA

.30

Surbey (2011)

NA

80

Other

PDG

H

NA

.21

r

(Continues)
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TABLE 2

(Continued)

Sample

Study
number

N

Scale

Game

Incentive

Setting

Uziel (2014)

1

72

BIDR

DG

I

Online

.03

3

78

BIDR

DG

I

Offline

.22

Zhao et al. (2017)

3

304

SDS-17

DG

H

Online

.06

Zizzo and Fleming (2011)

NA

216

SDS-17

PGG

I

Online

−.03

r

Abbreviations: BIDR, balanced inventory of desirable responding; CD, commons dilemma; DG, dictator game; H, Hypothetical; I, incentivized; MC, Marlowe-
Crowne; NA, no information on scale available; PDG, prisoner's dilemma game; PGG, public goods game; SDS-17, social desirability scale 17; TGA, trust game
trustor; TGB, trust game trustee; UGA, ultimatum game proposer; UGB, ultimatum game responder.

2.3

|

Coding of effect sizes

As an effect size, we used Pearson's correlation coefficient r.
If a study contained several effect sizes relating SD to prosocial behavior (e.g., because IM and SDE were both measured
with the BIDR but the SD score was not reported), we aggregated the respective effect sizes while, if available, taking into account the intercorrelations of the to-be-aggregated
measures (e.g., the intercorrelation of IM and SDE; Hunter &
Schmidt, 2004). This way, we ensured that we included each
independent sample only once in our analysis.
For the overall meta-analytic aggregation of effects, we
used random-effects psychometric meta-analysis with sample size weighting (Hunter & Schmidt, 2004). Furthermore,
if Cronbach's alpha as a measure of internal consistency of an
SD scale was available, we used alpha to correct for attenuation of effect sizes (Spearman, 1904).

2.4

|

Coding of study characteristics

The first and second authors conducted the coding of studies. Table S2 in the online supplement provides an overview
of all variables coded. In the following, we briefly elaborate
on those variables that are relevant to the analyses presented
here.

2.4.1

|

Incentives

We coded whether a study measured prosocial behavior in
a hypothetical or an incentivized game. Regarding the latter, incentives could be provided to all participants for all
choices (full payment), to a random subset of participants
(lottery payment), or a random subset of choices (randomized
payment). Overall, nine studies used hypothetical games,
whereas 29 studies used incentivized games. For one study,
there was no information on incentives provided, and another
two studies reported an aggregated effect of hypothetical and

incentivized games, meaning that a separate assessment was
not possible. Therefore, these studies were excluded from the
moderation analyses.

2.4.2

|

Setting

We coded whether a study was conducted online (i.e., on the
internet) or offline (e.g., in the lab). In online studies, there
is greater anonymity than in offline studies. Overall, 14 studies were conducted online, and 24 studies were conducted
offline. For three studies, there was no information on the
setting provided.

2.4.3

|

SD scale

We coded the SD scale used to measure SDR. As summarized in Table 1, the most prevalent ones were the MC scale
(and various short forms thereof; k = 13), the BIDR (k = 11),
and the Social Desirability Scale-17 (SDS-17; Stöber, 2001;
k = 8). Furthermore, we grouped the scales of nine studies into the category “others”, namely, the Self-Deception
Questionnaire (Sackeim & Gur, 1979), the Eysenck Lie Scale
(Eysenck & Eysenck, 1964), and several ad-
hoc created
scales that combined items from different SD scales. For one
study, no information on the SD scale used was available.

2.4.4

|

SD sub-dimensions

If the BIDR was used to measure SDR and separate
scores for IM and SDE were reported, we coded separate
effect sizes for both sub-d imensions of SD as well as for
the total SD score (after aggregating effects for IM and
SDE while taking their intercorrelations into account; see
above). For six studies, information on the correlations
between these sub-
d imensions and prosocial behavior
were available.
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2.4.5

Game type

We coded the type of game used to measure prosocial behavior. As mentioned above, we included six games (see
Table S1 for details on these games). Most studies (i.e.,
k = 23) included the dictator game or social dilemmas3 (i.e.,
k = 17). Of note, given that all games included measures of
prosocial behavior—even though in different classes of social situations—we do not consider game type further in our
analysis. This is because we focus on prosocial behavior as
a kind of socially desirable behavior in general, rather than
emphasizing the fine-grained differences between games.

3
3.1

|

R E S U LTS

|

Analytic procedure4

For all analyses, we used the metafor package
(Viechtbauer, 2010) in R (R Core Team, 2018). As effect
size, we calculated the meta-analytic, disattenuated, zero-
order correlations between SD scores and prosocial behavior,
using random-effects meta-analysis with sample size weights
(Hunter & Schmidt, 2004). For those six samples for which
it was possible, we additionally computed the meta-analytic
correlations of the sub-
dimensions—
IM and SDE—
with
prosocial behavior. We used Cochran's Q to assess the extent of heterogeneity in effect sizes between studies, T2 to
assess the extent of between-study variance, and I2 to assess
the percentage of between-study variance that is attributable
to true heterogeneity. To test for potential moderation effects
of certain study characteristics (i.e., incentives, setting, incentives × setting, and SD scales), we used random-effects
meta-regressions, predicting the disattenuated effect sizes by
a dummy variable representing the respective moderator(s).5
To investigate the presence of publication bias, we used
the rank correlation method (Begg & Mazumdar, 1994),
Egger's regression test (Egger et al., 1997), and the trim-and-
fill method (Duval & Tweedie, 2000a, 2000b). Importantly,
there was no indication for publication bias on more than
one of these indicators for any of the correlation analyses,
supporting that the results were not systematically affected
by publication bias. Thus, we only report the corresponding
statistics in the online supplement (Table S3).

3.2 | Social desirability and
prosocial behavior
Figure 1 shows the correlations between SD scores and
prosocial behavior for all 40 samples included in the

|
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meta-analysis. Table 3 provides more detailed information,
including exact p-values as well as Q, T2, and I2 statistics for
the analysis of the overall SD score and the sub-dimensions
IM and SDE. As is apparent, there was a weak, positive
meta-analytic correlation between SD scores and prosocial
behavior (̂
𝜌 = .04, p = .006, 95% CI [.01, .07]). Although the
Q statistic did not reach significance (Q = 50.78, p = .12),
there was evidence for some between-study variability in
effect sizes due to true heterogeneity (I2 = 18.74%). This
emphasizes the importance of investigating potential moderation by study characteristics.
For the two sub-dimensions of SD, IM and SDE, meta-
analytic correlations showed the same pattern (Table 3),
yielding weak positive effects for both IM (̂
𝜌 = .07, p = .007,
95% CI [.02, .12]) and SDE (̂
𝜌 = .03, p = .307, 95% CI [−.03,
.09]). Overall, analyses thus showed positive links between
SD and prosocial behavior that were, however, small at best.
We report the correlations between IM and prosocial behavior
and SDE and prosocial behavior for those studies that made a
distinction possible in Figures S2 and S3, respectively.

3.3

|

Moderation analyses

In addition to analyzing the overall correlation between SD
and prosocial behavior, we also investigated whether this relation was moderated by three critical study characteristics,
namely incentives, setting, and type of SD scale used. Results
of the moderation analyses are summarized in Table 4.

3.3.1

|

Incentives

To test whether the implementation of behavior-contingent
incentives reduces the relation between SD scores and
prosocial behavior, we predicted the disattenuated correlations by a dummy variable coding whether incentives were
used (hypothetical = 0, incentivized = 1). Indeed, there
was a significant moderation of the relation between SD
and prosocial behavior by incentives, b = −.10, SE = .02,
p < .001. Specifically, correlations between SD scores and
prosocial behavior were stronger in hypothetical games
(̂
𝜌 = .07, p = .032) than in incentivized games (̂
𝜌 = .02,
p = .159). The findings were thus compatible with the style
interpretation of SD scales: Once it becomes costly to present oneself in a positive way by behaving in a prosocial
manner, the relation between SD scores and behavior decreases. Nonetheless, it should be noted that even when behavior was incentivized, the effect of SD scores was not
negative, which was—strictly speaking—to-be-expected if
SD scales would measure style rather than substance.

10

|
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F I G U R E 1 Forest plot of meta-analysis of relation between social desirability and prosocial behavior, with meta-analytic disattenuated
correlations per study and 95% per study and 95% CL (in brackets)
TABLE 3
Variable
SD

Meta-analysis of the relation between SD scores and prosocial behavior
k
41

N
8980

95% CI

95% PI

p

Q

T2

I2

r (SE)

*

[.01, .07]

[−.04, .12]

.006

50.79

.001

18.85

.04* (.01)

*

̂ (SE)
𝝆

.04 (.01)

IM

6

2429

.07 (.02)

[.03, .12]

[.02, .13]

.003

6.16

.000

2.49

.06* (.02)

SDE

6

2429

.03 (.03)

[−.03, .09]

[−.06, .12]

.307

8.28

.001

26.39

.02 (.02)

Abbreviations: CI, confidence interval; I², variation across samples due to true heterogeneity; IM, impression management; k, number of independent samples; N, total
sample size; PI, prediction interval; Q, Cochran's Q statistic; r, mean (bare-bones) correlation; SD, social desirability; SDE, self-deceptive enhancement; SE, standard
𝜌, mean true-score correlation corrected for unreliability.
error; Τ², between-study variance; ̂
*p < .05.
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T A B L E 4 Results of the moderator
analyses on the relation between SD scores
and prosocial behavior

Variable

Q (df)

k

N

29

5784

̂ (SE)
𝝆

|

95%CI

*

16.73 (1)

Incentivization
Incentivized
Hypothetical

9

Setting

2620

.02 (.02)
*

.07 (.03)

[−.01, .05]
[.01, .14]

0.71 (1)

Online

14

3314

.02 (.02)

Offline

24

5149

.04* (.02)

[.01, .07]

Incentive × Setting

[−.02, .07]

5.07 (3)

Incentivized × Online

12

2550

−.00 (.02)

[−.05, .04]

Incentivized × Offline

16

2937

.04* (.02)

[.00, .09]

*

Hypothetical × Online

2

764

.09 (.04)

Hypothetical × Offline

5

1636

.03 (.03)

BIDR

11

3047

.05* (.03)

MC

13

2343

.03 (.02)

[−.02, .08]
[−.08, .10]

SD scale

11

[.01, .17]
[−.02, .08]

2.69 (3)

SDS-17

8

1118

.01 (.05)

Others

9

2872

.06* (.03)

[.00, .10]

[.00, .12]

Abbreviations: BIDR, balanced inventory of desirable responding; CI, confidence interval; df, degrees of
freedom; k, number of effect sizes (in regression model); MC, Marlowe-Crowne scale; N, total sample size; Q,
𝜌, mean true-score correlation corrected
heterogeneity due to moderators; SDS-17, social desirability scale 17; ̂
for unreliability with standard error (SE).
*p < .05.

3.3.2

|

Setting

We further tested whether the experimental setting (i.e., offline vs. online) —and resulting differences in anonymity—
moderated the relation between SD and prosocial behavior.
To this end, we predicted the disattenuated correlations by a
dummy variable coding whether a sample was collected offline (=0) or online (=1).
The moderation analysis showed no significant effect of the
experimental setting on the relation between SD scores and prosocial behavior, b = −.02, SE = .03, p = .400. Irrespective of
whether data were collected online or offline, the correlations
between SD scores and prosocial behavior were negligible (i.e.,
̂
𝜌 = .02; p = .324 and ̂
𝜌 = .04, p = .004, respectively). This
result is compatible with the substance interpretation of SD
scales: Irrespective of whether prosocial behavior was more or
less anonymous, SD scores were unrelated to prosocial behavior.

3.3.3 | Interaction between
incentives and setting
In line with the argument that identifiability might reverse
the effect of incentives on prosocial behavior and its relation
to SD scores, we tested for a potential interaction between
incentives and experimental setting. This allowed us to test
whether the attenuating effect of incentives on the relation
between SD scores and prosocial behavior may be reversed

in offline settings in which the implementation of incentives
can decrease anonymity.
In contrast to this reasoning, however, the moderation
analysis showed no significant interaction between incentives
and setting in predicting the correlations between SD scores
and prosocial behavior, b = −.09, SE = .06, p = .140.

3.3.4

|

SD scale

Because the SD scales used to measure SDR differ in terms
of several aspects (see Table 1), we finally investigated the
potentially moderating effect of the SD scale on the relation
between SD scores and prosocial behavior. We used three
dummy variables comparing the BIDR (as baseline) against
MC, SDS-17, and other SD scales.
As summarized in Table 4, the meta-regression showed
no moderation of the relation between SD scores and prosocial behavior by SD scale used, Q(3) = 2.69, p = .442.
Specifically, two prevalent SD scales in our analysis,
the MC-scale (̂
𝜌 = .03, p = .259), and SDS-17 (̂
𝜌 = .01,
p = .822), yielded very small and non-significant effects,
b = −.03, SE = .04, p = .415 for the MC-scale dummy and
b = −.05, SE = .04, p = .262 for the SDS-17 dummy. The
remaining “other” scales (̂
𝜌 = .06, p = .042) showed a small
and significant positive correlation with prosocial behavior, yet again revealing no significant moderation, b = .02,
SE = .03, p = .590. In turn, the BIDR showed significant

12
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correlation (̂
𝜌 = .05, p = .046) and a significant effect,
b = .06, SE = .02, p = .013. Taken together, the moderation
analysis thus provided no evidence for systematic differences between SD scores and prosocial behavior when using
different SD scales.

4

|

G EN E R A L D ISC U S S ION

Although there is a long history of using SD scales to measure SDR in psychology and beyond, it is—until this day—
unclear what SD scales essentially measure. Whereas the
debate about what SD scales measure has become more
prominent in the literature in recent years, this discussion
has mainly revolved around two different interpretations:
a response bias (i.e., style) and substantive trait variance
(i.e., substance). In addition, some evidence suggests that
SD scales measure a blend of both substance and style
(e.g., Müller & Moshagen, 2019). However, there is still
a lack of large-scale evidence for any of these interpretations. Recognizing that method and theory are inextricably
linked (van Maanen et al., 2007), we took the notion seriously that—in order to examine the validity of a measure
thoroughly and, consequently, derive theoretical implications—a suitable methodology needs to be applied. To this
end, we conducted a meta-analysis linking SD scale scores
to prosocial behavior in economic games.

4.1 | Summary of results and theoretical
implications
In studying the relation between SD scales and prosocial
behavior in economic games, we overcome a limitation of
prior research that has also been acknowledged by authors
of SD scales (Paulhus & Vazire, 2007), namely, that (self-)
report data may be prone to SDR, thus being insufficient
as criterion for validation. In particular, we argued that a
negative relation between SD scores and prosocial behavior favors the style interpretation of SD scales because it
implies that individuals with high SD scores, irrespective
of their absolute level of prosociality, systematically overreport having socially desirable attributes while failing to
behave accordingly (i.e., in an equally prosocial manner).
A positive correlation, by contrast, favors the subst—ance
interpretation of SD scales because it implies that individuals with high SD scores not only report to have socially
desirable attributes but indeed behave accordingly. Finally,
a null correlation most likely suggests that SD scales do
not clearly measure either substance or style but a blend
of both.
Our results show that the correlation between SD scores
and prosocial behavior is slightly positive but negligible in

size (̂
𝜌 = .04). In principle, a positive correlation would support the substance interpretation of SD scales; however, the
(very) small effect size can hardly be considered as providing
corresponding evidence. Although “an effect-size r of .05 indicates an effect that is very small for the explanation of single
events but potentially consequential in the not-very long run”
(Funder & Ozer, 2019, p. 156), we maintain that the effect
observed in our meta-analysis should not be over-interpreted.
Nonetheless—irrespective of how one interprets the size of
the (positive) relation—if SD scales measured what they intend to measure, namely overly positive self-presentation, SD
scores should have yielded a meaningful negative correlation
with prosocial behavior. Thus, our findings generally question the validity of SD scales. Importantly, this conclusion
cannot be attributed to the potential confounding of different
sub-dimensions of SDR as implemented in some SD scales.
When distinguishing between SDE and IM (as operationalized in the BIDR), the exact same picture emerged, namely
close to zero correlations with prosocial behavior (i.e.,
̂
𝜌 = .03 and ̂
𝜌 = .07, respectively). Thus, even when investigating SDR at a more fine-grained level, results still failed
to support the style interpretation—and thus validity—of SD
scales.
Second, we investigated the moderating role of different
study characteristics on the relation between SD scores and
prosocial behavior, namely (monetary) incentives and setting (i.e., offline vs. online), as well as their interaction. We
argued that a weaker relation between SD scores and prosocial behavior when incentives were present and in offline
(more anonymous) settings would support the style interpretation of SD scales since both are sought to reduce SDR
in games (Baron, 2001; Camerer & Hogarth, 1999). First,
incentives render SDR costly in the sense that prosocial
behavior is associated with a reduced monetary outcome
for the individual (Müller & Moshagen, 2019). In line with
this reasoning, we indeed found a significant moderation by
incentives, showing a positive correlation in hypothetical
games (̂
𝜌 = .07), but a lower, and close to zero, correlation
in incentivized games (̂
𝜌 = .02). In principle, this finding
is compatible with the style interpretation of SD scales,
suggesting that SD scores—at least to a certain extent—
capture SDR. However, it is important to note that even in
the incentivized games, the correlation between SD scores
and prosocial behavior was still positive, whereas one
would expect a negative correlation if SD scales measured
style. Second, lab settings usually come with greater identifiability than online settings. Lab settings may thus increase SDR due to lower anonymity (e.g., Buchanan, 2000;
Gnambs & Kaspar, 2015; Yaniv et al., 2020). However,
there was no evidence for a moderation by online (̂
𝜌 = .02)
versus offline (̂
𝜌 = .05) setting—and thus by differences in
anonymity. Further, there was no evidence for an interaction between incentives and setting. These findings, again,
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stay in conflict with the style interpretation of SD scales,
which would have implied a stronger relation between SD
scores and prosocial behavior once participants may fear
that their responses are somehow identifiable, as may be
the case in offline settings, particularly so if behavior is
incentivized.
Lastly, we tested whether the usage of different SD scales
affects the relation between SD scores and prosocial behavior. A significant moderation by SD scale would indicate
that different scales cannot be considered equivalent, implying that different SD scales may measure different aspects
of SDR. By implication, the non-equivalence of different
SD scales may also indicate that these scales comply with
either the style or the substance interpretation of SD scores
to varying degrees. Overall, our analysis showed no significant moderation by the type of SD scale used. However, this
lack of effect may also, to some extent, be attributable to the
small sample sizes available for some scales. Nonetheless,
these findings generally imply that irrespective of which
SD scale one uses, no scale is suitable for measuring SDR
reliably.
Taken together, our meta-analysis consistently shows that
SD scales do not measure what they are supposed to, namely
overly positive self-presentation. Whereas the observed close
to zero correlation between SD scores and prosocial behavior
does not provide clear support for either one interpretation,
moderation analyses yielded evidence partly in favor of the
style interpretation and partly in favor of the substance interpretation. As such, each of our individual findings individually might neither provide strong evidence for or against
the style nor the substance interpretation, yet in conjunction,
they further question the validity of SD scales as measures of
SDR. Together, our findings this cast doubts on the usefulness of SD scales to uncover either only overly positive self-
presentation in self-report data or only substantive traits—but
rather a mixture of both. Future research is needed to clarify
this issue ultimately.

4.2

|

Practical implications

SD scales are widely used across fields in research and practice (e.g., personnel selection or clinical assessment of prisoners). Originally, scholars have used SD scales to measure
individuals' tendency to present themselves overly positive.
Our results suggest that this goal is not achieved by commonly used SD scales. Thus, it seems illegitimate to unequivocally interpret high SD scores as indicating “faking
good”. However, our results also contrast with more recent
notions that SD scales mainly measure substantive traits,
such as true virtue (de Vries et al., 2014; Zettler et al., 2015)
or self-control (e.g., Uziel, 2010). Instead, SD scales may
measure both—
style and substance—
meaning that they
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neither allow definite conclusions on individuals' tendency
to present themselves overly positive nor on their trait characteristics. As such, our results substantiate that “a sufficient justification for the use of bias indicators in applied
settings remains elusive” (McGrath et al., 2010, p. 450).
Thus, echoing prior calls (e.g., Cunningham et al., 1994; de
Vries et al., 2014, 2018), we recommend researchers and
practitioners to refrain from using SD scales as measures of
SDR but to instead rely on validated methods and measures
to counteract SDR and assess individuals' (un)desirable trait
characteristics.
Different approaches have been proposed to solve the
issues resulting from SDR. One line of research aims at
making participants believe that faking can be detected
or, conversely, increases the level of anonymity to reduce
self-presentational concerns. For example, the bogus pipeline technique (Jones & Sigall, 1971) makes participants
believe that an anti-faking device (e.g., a lie detector) is
used, thus involving deception by design—
which is at
odds with our field's ethics code (American Psychological
Association, 2017). Alternatively, researchers interested
in investigating sensitive issues that are prone to SDR,
such as income data, drug abuse, or voting behavior (e.g.,
Brownback & Novotny, 2018; Epstein, 2006; Tourangeau
& Yan, 2007), may rely on indirect questioning techniques
such as the randomized response technique (RRT). RRT relies on a randomization device that instructs participants to
either answer honestly or to respond in a certain way (e.g.,
in a socially undesirable way), regardless of what would
have been the individual's honest answer. Consequently, the
experimenter cannot distinguish between those who have
chosen the socially undesirable option because it is their
truthful response or because the instruction told them so and
thereby enhances participants' anonymity. Meta-analytic evidence suggests that the RRT is an effective means to reduce
SDR in surveys (Lensvelt-Mulders et al., 2005). However,
the RRTs may also elicit suspicion and confusion among
respondents (Höglinger & Diekmann, 2017; Höglinger
& Jann, 2018), suggesting that this method is also no all-
purpose tool. Moreover, another drawback of the RRT is
that it requires (very) large sample sizes and only allow
drawing conclusions on the aggregate level.
To conclude, when the goal is to measure substantive
trait variance related to socially desirable attributes, scholars should rely on validated personality scales rather than
SD scales. Specifically, researchers interested in measuring
virtuous characteristics may rely on the honesty-
humility
scale from the HEXACO Personality Inventory-Revised (Lee
& Ashton, 2004). Researchers interested in measuring self-
control—the other substantive trait that has been linked to
SD scales (Uziel, 2010)—may, in turn, rely on well-validated
self-control scales (e.g., Tangney et al., 2004). By this means,
scholars can measure the substantive traits that have been
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related to SDR without necessitating to interpret ambiguous
SD scores.

4.3

|

Limitations

By definition, meta-analytic research is restricted by the
available data. In our meta-analysis, the number of independent samples was relatively small for some analyses or
instances, such as for the distinction between SDE and IM
(k = 6). Thus, statistical power to detect corresponding moderation effects may have been insufficient. Additionally, an
even further differentiation beyond the IM/SDE distinction
(see Paulhus, 2002) could have allowed to dig deeper into
potential differences between sub-dimensions. Yet, data on
such more fine-grained distinctions have not been incorporated in previous research. However, given that our analyses
consistently questioned the style interpretation of SD scales,
and because scholars seem to use SD scales more or less
interchangeably, we are confident that our conclusions are
at least somewhat generalizable. Likewise, the lack of relevant data puts certain limitations to the moderation analysis
of the impact of anonymity. While SDR directed at others
(e.g., IM) might be affected by anonymity, SDR directed at
the self (e.g., SDE) is unconscious and therefore, likely not
affected. Due to the very small number of datasets separating IM and SDE, we were not able to address these distinct
mechanisms separately. Second, economic games are only
one possible operationalization of prosocial behavior and
there are other ways to measure prosocial behavior in experiments. For example, the social mindfulness paradigm
specifically measures low-
cost cooperation (van Doesum
et al., 2013), and there are other donation or helping tasks
that have been proposed to measure certain kinds of prosocial
behavior in real-life contexts (see, e.g., Galizzi & Navarro-
Martinez, 2019). Certainly, considering such paradigms in
addition to economic games will provide more comprehensive insights into a person's prosociality. However, for the
purpose of testing the validity of SD scales, the critical point
is to have a measure that offers information on an individual's actual prosocial behavior, and this is exactly what economic games can accomplish and for what they have become
a well-established research tool across fields (Thielmann
et al., 2021; van Dijk & Dreu, 2021). Nonetheless, future research may test the generalizability of our findings to other
measures of prosocial action. Finally, the incentivized settings (games) included in our analysis represented low-stakes
situations—asking participants to allocate relatively small
amounts of money—rather than high-stakes situations, such
as job applications or clinical assessments of patients. While
some studies have argued that low-stakes situations are related to lower levels of SDR (e.g., Lönnqvist et al., 2007;
Mesmer-Magnus et al., 2006), Arthur et al. (2021) found in

their review that SDR is prevalent in low-and high-stakes
situations alike. In economic games in particular, the size of
incentives seems to play a negligible role (e.g., Karagözoğlu
& Urhan, 2017; Larney et al., 2019), as has also been shown
by a study raising stakes to more than $1,600 (Johansson-
Stenman et al., 2005). Even though this evidence supports
the generalizability of our results to high-stakes situations,
future research testing this assumption is needed. In any
case, because SD scales are still widely used in psychology
and beyond to control for SDR, it is crucial to know whether
these scales are validly measuring style, irrespective of the
stakes at hand.
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Conclusion

The results of this meta-analysis severely question the usefulness of SD scales as measures of “faking good” and overly
positive self-presentation in surveys. At the same time, our
results also present rather weak evidence for the alternative
substance interpretation (i.e., considering SD scores as indicators of trait characteristics). These inconclusive results bear
the risk that scholars and practitioners using SD scales cannot
know for sure if they measure what they intend to measure
(i.e., substance or style), or if their results are heavily confounded by the respective other, substantially different, option. We conclude that researchers and practitioners should
refrain from using SD scales and, whenever possible, rely on
alternative means to obtain survey responses that are not diluted by SDR.
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ENDNOTES
1

Evidently, the only exception would be a person who behaves maximally prosocial and thus cannot present themselves even more positively when responding to the items of an SD scale (i.e., a ceiling
effect).

2

In an additional search in Spring 2021 extending the search scope
of the SD scales by “MMPI” OR “Basic Personality Inventory”
OR “Personality Research Form” OR MPQ OR “NEO Personality
Inventory” OR “NEO PI” OR “NEO PI-R” OR PDQ-4 OR DS36 OR
“Unlikely Virtues Scale”, we found 292 results of which four turned
out to be possibly relevant. Because none of these articles reported
the effect sizes directly, we contacted the author of which two provided data which we included in the analyses.

3

We grouped the prisoner's dilemma game, the public goods game,
and the commons dilemma under the label of social dilemmas, given
their structural similarity.

4

The study was not pre-
registered. All data and analysis scripts
used in the meta-analysis are provided online on the Open Science
Framework (https://osf.io/p9myc/).

5

To rule out potential confounding effects of other study variables, we
repeated all meta-regressions when including additional study characteristics (e.g., game type, repetition of interaction) as predictors in
the regression model. All results remained essentially the same. Thus,
we report results from these multivariate regression models in the
online supplement only (Table S4).
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