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Background: Gender differences have been found to be associated with individuals'pleasure. Cognitive flexibility
and emotional expressivity might play an important role between gender differences and pleasure. This current study
is to explore the mediating role of cognitive flexibility and emotional expressivity in the relationship between gender

Method: In this cross-sectional study, a sample of 1107 full-time university students from five colleges in Tianjin,
Chinese mainland was investigated by questionnaire. All participants completed the Temporal Experience of Pleasure
Scale (TEPs), the Cognitive Flexibility Inventory (CFI), and the Berkeley Expressivity Questionnaire (BEQ).

Results: The results of independent T-test suggested that females reported better emotional expressivity, anticipa-
tory pleasure and consummatory pleasure than males, whereas males had better cognitive flexibility than females.
Using bootstrapping approach revealed that the partially mediation effects of cognitive flexibility on gender dif-
ferences in anticipatory and consummatory pleasure, and that of emotional expressivity on gender differences in
anticipatory and consummatory pleasure. Results of this present study stated that cognitive flexibility and emotional
expressivity play a partial mediating role in explaining gender differences in anticipatory and consummatory pleasure.

Conclusion: Females had higher anticipatory and consummatory pleasure because they tend to use emotional

Keywords: Gender differences, Anticipatory pleasure, Consummatory pleasure, Cognition flexibility, Emotional

Introduction

Anhedonia is defined as individuals markedly diminished
interest or pleasure in all or almost all, activities most of
the day, nearly every day [1], which is a core feature of
depression. Approximately 74% of depressed adolescents
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reported anhedonia [2], and the greater anhedonia leads
to the higher happen of suicide behavior among children
[3] and adolescents [4]. Current drugs and mainstream
psychotherapy for treating this disorder are not effective.
From the perspective of positive psychology, carrying out
relevant researches on pleasure has a strong theoretical
and practical significance for preventing individual anhe-
donia and promoting healthy behaviors.

Pleasure is not only a sensory event, but also a sub-
jective hedonic experience related to incentivizing
or rewarding [5]. Klein [6] divided pleasure into two
dimensions: anticipatory pleasure and consummatory
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pleasure. Anticipatory pleasure regards as predicting
a targeting future reward and having a reward motiva-
tion and goal-directed behavior. On the contrary, con-
summatory pleasure is an “at the moment” pleasure
in the process of reward attainment [7, 8]. Gard et al.
[9] found that females had higher levels of anticipatory
pleasure and consummatory pleasure than males. From
our literature review, we found that sociologists have
already explored gender differences in pleasure from
societal conditions, gender equality, and religiosity
[10]. Whereas the psychological mechanism that cre-
ates gender differences in pleasure is still not clear [11].

According to Mayer [12] and Salovery’s the Emo-
tional Intelligence theory, regulating emotion, one of
the important components of emotional intelligence,
could up-regulate positive emotions and down-regu-
late negative emotions [13]. Cognitive reappraisal and
expressive suppression are two common and effective
individual emotional regulation strategies [14]. On the
one hand, cognitive flexibility was the foundation of
cognitive reappraisal ability [15]. It refers to the abil-
ity to transform cognitive sets effortlessly according
to the changes of the environmental stimuli [16]. Indi-
viduals who have higher cognitive flexibility can quickly
change their minds to cope with such challenges, keep
a positive situation and higher life satisfaction [17].
A recent study indicated that, due to gender differ-
ences in brain regions, especially the hippocampus,
females showed a greater prevalence of disease and
more severe decreased cognitive symptoms in depres-
sion [18]. Females who suffered from depression tend
to lost interest and pleasure [2]. We hypothesized that
(h1) cognitive flexibility might play a mediating role
between gender differences and anticipatory and con-
summatory pleasure.

Emotional experience refers primarily to external
events or stimuli evoked by individual physiological
arousal, and emotional expressivity is the external expres-
sion of subjective experience or thinking [8], the behav-
ior of emotional expressivity that is about to happen or
is happening, commonly is controlled by emotional sup-
pression [19]. Regulating emotions through suppressing
emotions in the long term may produce mood disorders
[20]. Therefore, emotional expressivity is a more positive
and healthy way to regulate emotions. Emotional expres-
sivity has been conceptualized as the transformation of
an individual behavior related to emotional experiences,
such as smile, laugh, cry, frown and vent [21]. Individu-
als who are good at expressing their emotions have bet-
ter relationships, higher well-being, and lower experience
of anxiety, depression and guilty [22]. Studies presented
females had higher emotional expressivity than males [23,
24]. We hypothesized that (h2) emotional expressivity
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might play a mediating role between gender differences
and anticipatory and consummatory pleasure.

The aims of this study were to explore how cognitive
flexibility and emotional expressivity influence gender
differences in anticipatory and consummatory pleasure
from a psychological perspective.

Methods

Procedure and participants

This is a cross-sectional study involving college students
from five full-time undergraduate universities in Tian Jin,
China. Convenience sampling was used to recruit 1107
Chinese college students. Based on the class group and
with the assistance of the class instructors, the question-
naires are distributed in a centralized manner. During
the survey, the questionnaires are collected by systemati-
cally trained researchers with a psychology background,
and all the questionnaires are collected on the spot. For
the participants, inclusion criteria were as follows: (1)
taking part in the present study on their willingness; (2)
full-time university student. Exclusion criteria were: (1)
having or had self-reported mental and cognitive disor-
ders or brain injury; (2) evidence of substance abuse or
dependence in the past 3 months; and (3) having or had
psychological counseling and treatment.

Measures

Pleasure

The 20-item Temporal Experience of Pleasure Scale
(TEPs) is a self-report instrument that assesses anticipa-
tory and consummatory pleasure experience [9]. Pleasure
was measured by asking participants “I look forward to
many things in life” We used the Chinese version of the
Temporal Experience of Pleasure Scale, a self-report eval-
uating the happiness of college students [25]. The Chi-
nese version of TEPs is a 19 item, 6-point Likert from 1
(very false) to 6 (very true). The Chinese version has four
factors: abstract anticipatory pleasure, contextual antici-
patory pleasure, abstract consummatory pleasure and
contextual consummatory pleasure. A higher total score
reflects higher levels of pleasure and lower levels of the
anhedonia. In the current study, the Cronbach’s alpha for
the TEPs is 0.85.

Cognitive flexibility

The 20-item cognitive flexibility inventory (CFI [26]) is
used to measure the participants’ cognitive flexibility
level. Cognitive flexibility was measured by asking partic-
ipants “I am good at analyzing and evaluating a variety of
situations and situations” The Chinese version of Cogni-
tive Flexibility Inventory (CFI) was used in this study. The
Chinese version of CFI consists of 20 items, each with
a range from 1 to 5 (from 1=never to 5=frequently).
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Higher scores reflect the higher degree of cognitive flex-
ibility (Dennis et al., 2010). The Chinese version of CFI
has been demonstrated to have good reliability and valid-
ity in Chinese populations [18]. In the current study, the
Cronbach’s alpha for the CFI is 0.89.

Emotional expressivity

The 16-item Berkeley Expressivity Questionnaire (BEQ)
was used to measure an individuals’ emotional expressiv-
ity [21]. Emotional expressivity was measured by asking
participants “When I'm happy, I show it” The Chinese
version of BEQ was validated in Chinese college students
with good reliability and validity [27]. The Chinese ver-
sion of BEQ was used in this study. The Chinese version
of BEQ consists of 16 items, and contains five categories
including positive expressivity, negative expressivity, neg-
ative inhibition, positive impulse strength and negative
impulse strength. Higher scores indicate greater emo-
tional expressivity [24]. In the current study, the Cron-
bach’s alpha for the BEQ is 0.83.

Statistical analysis

In this study, the IBM SPSS 24.0 computer software was
used for statistical analysis. Independent T-test were
used to determine whether there were any significant
differences among anticipatory pleasure, consummatory
pleasure, cognitive flexibility and emotional expressivity.
Pearson’s correlations analysis was used to examine the
associations of cognitive flexibility, emotional expressiv-
ity, anticipatory and consummatory pleasure. Multiple
regression analysis was performed to test the mediating
role of cognitive flexibility emotional expressivity. The
mediation model was calculated by Mplus 8.1, applying
with 95% bias corrected confidence interval (CI) based
on 1000 bootstrap samples. It was used to examine the
indirect effects of gender differences in anticipatory and
consummatory pleasure through cognitive flexibility and
emotional expressivity. The effects were considered as
statistically significant if the 95% CI did not contain zero.
Gender (0=females, 1=males) served as independent
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variable, cognitive flexibility and emotional expressivity
as mediator, anticipatory pleasure and consummatory
pleasure were dependent variables in this model. Values
of p<0.05 were considered significant.

Common methods Bias test

The result of Harman’s Single-Factor test states that there
were 12 factors with eigenvalues greater than one. The
explanation amount of variation of the first factor was
only 16.66%, which is lower than 40% threshold. It shows
that the common methods bias test is not obvious.

Results

Preliminary analyses

Descriptive statistics were presented in Table 1. In all the
samples, the ages of the 1107 participants ranged from
18 to 24years (M,,,=20; SD=1.73). Among them, 422
are male and 685 are female. And 39.40% of the partici-
pants were from urban areas, 60.60% were from rural
areas. The results of independent T-test suggested that
there were significant gender differences in anticipa-
tory pleasure (t=—6.03, p<0.001) and consummatory
pleasure (= —4.23, p<0.001) --Females had both higher
anticipatory and consummatory pleasure. Analyses also
indicated that males exhibited slightly higher level of cog-
nitive flexibility compared to females (1=2.69, p<0.01),
and females exhibited slightly higher level of emotional
expressivity compared to males (¢=-—4.57, p<0.001).
Cognitive flexibility was positively correlated with antici-
patory pleasure (r=0.11, p<0.001) and consummatory
pleasure (r=0.27, p<0.001). The positive correlation was
also found between emotional expressivity and antici-
patory pleasure (r=0.44, p<0.001) and consummatory
pleasure (r=0.35, p<0.001).

Simple mediation model

As shown in Fig. 1, the path model implemented in Mplus
8.1 was used to examine the theoretical model. All the
path coefficients (showed in Fig. 1) for the indicators on
the variables were statistically significant (5= —.14~0.35,

Table 1 Descriptive statistics and correlations among study variables

1 2 3 4
1.Anticipatory pleasure 1

2.Consummatory pleasure 064" 1

3.Cognitive flexibility 011" 027" 1

4 Emotional expressivity 044" 035" —0.05 1

Male 3548+6.17 43894765 72644965 68.03411.87
Female (M= SD) 37824635 45824716 71.0949.04 713341153
T-tests —6.03" —423" 269" —457™"

" p<0.05" p<0.01 "'p<0.001
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p<0.01). The structural model had an excellent fit to
the date: x*=983.94(n=10), CFI=0.99, TLI=0.99,
RMSEA =0.03, SRMR=0.01. Linear regression (Table 2
and Table 3) was performed with cognitive flexibility/
emotional expressivity as dependent variables and gen-
der differences (females=0, males=1) as independent
variables. Gender differences were positively associated
with cognitive flexibility (8=.08, p<0.01), accounting
for a 0.6% of the variance (R>=.006). Gender differences
were negatively associated with emotional expressivity
(=—.14, p<0.001), accounting for a 1.8% of the vari-
ance (R*=.018). Linear regression was performed with
pleasure as dependent variables and gender differences/
cognitive flexibility/emotional expressivity as independ-
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emotional expressivity (8=0.43, p<0.001) in anticipa-
tory pleasure were significant, accounting for a 22.4%
of the variance (R*=.224). The effect of gender differ-
ences (f=-—.10, p<0.001), cognitive flexibility (8=0.29,
p<0.001), and emotional expressivity (5=0.35, p<0.001)
in consummatory pleasure were significant, accounting
for a 21% of the variance (R*=.210).

The direct and indirect effects of gender differences in
pleasure are presented in Table 4. The bootstrapped esti-
mation procedure (with 1000 bootstrapping samples)
was adopted to test the mediating effect. Results showed
that gender differences had indirect effects on anticipa-
tory pleasure (indirect effect=0.01, effect size=5.56%,
Clys,=0.09 to 0.20, p<0.05) and consummatory

ent variables. The effect of gender differences (5=—.13, pleasure (indirect effect=0.02, effect size=15.38%,
p<0.001), cognitive flexibility (5=0.14, p<0.001) and
0.14™* .
. - Anticipatory
Cognitive flexibility pleasure
o® P
013" o, :
Gender - ﬁ
0.1 Qg;
~0~lq~.,
Emotional Consummatory
expressivity 0.35"* pleasure

Fig. 1 Regression coefficients of the parallel mediation model of cognitive flexibility and emotional expressivity in the association between gender
differences and anticipatory and consummatory pleasure. ( p<0.05, " p<0.01, "p<0.001)

Table 2 Regression analysis results of cognitive flexibility and emotional expressivity

Cognitive flexibility

Emotional expressivity

B SE B SE t
Gender difference 0.081 0574 2.687** —0.136 0.722 —4.569***
A\R2 0.006 0.018
AF 7.219%* 20.875***
*P<0.01, ** P<0.001
Table 3 Regression analysis results of anticipatory pleasure and consummatory pleasure

Anticipatory pleasure Consummatory pleasure

B SE t B SE t
Gender difference —0.131 0.352 —4.905%** —0.103 0412 —3.7971%%
Cognitive flexibility 0.140 0.018 5.276*** 0.294 0.021 10.94%**
Emotional expressivity 0428 0.015 15.992%** 0374 0.017 12.86***
/\R2 0.224 0210
A\F 107.588*** 98.899***

**P<0.01, ***P<0.001
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Table 4 Bootstrapping indirect effect and 95% confidence intervals (Cl) for the mediating model
95% Cl
Effect Model pathways Adjusted indirect  Effect size Lower Upper
effect
Direct effect Gender— Anticipatory pleasure —0.13 72.22%
Gender— Consummatory pleasure —0.10 76.92%
Indirect effect Gender— Cogpnitive flexibility— Anticipatory pleasure 0.01 5.56% 09 0.20
Gender— Cogpnitive flexibility—Consummatory pleasure 0.02 15.38% 0.24 0.35
Gender—Emotional expressivity— Anticipatory pleasure —0.06 33.33% 037 048
Gender— Emotional expressivity—Consummatory pleasure —0.05 27.78% 0.29 040
Total indirect effect Indirect effect of anticipatory pleasure —0.05 23.08%
Indirect effect of consummatory pleasure —0.03
Total effect Total effect of anticipatory pleasure —0.18
Total effect of consummatory pleasure —0.13

Clys4,=0.24 to 0.35, p<0.01) through cognitive flexibility,
which were both significant. Simultaneously, our analy-
sis displayed that the indirect effect from gender differ-

ences to anticipatory pleasure (indirect effect=—0.06,
effect size=33.33%, Cly54=0.37 to 0.48, p<0.001), and
consummatory pleasure (indirect effect=—0.05, effect

size=38.46%, Clys,,=0.29 to 0.40, p<0.001) via emo-
tional expressivity was significant. Moreover, the direct
effect of gender differences in anticipatory pleasure and
consummatory pleasure was significant. These results
suggested that cognitive flexibility and emotional expres-
sivity partly mediated the relationship of gender differ-
ences in both anticipatory and consummatory pleasure.

Discussion

Summary

The purpose of this study was to explore whether gender
differences in anticipatory and consummatory pleasure
can be explained by cognitive flexibility (h1l) and emo-
tional expressivity (h2). Our results showed that females
(37.82 to 45.82 +6.35 to 7.16) had both higher anticipa-
tory and consummatory pleasure than males (35.48 to
43.89 +£6.17 to 7.65). At the same time, the results of
this study certified our hypotheses—through the medi-
ating role of cognitive flexibility and emotional expres-
sivity, gender differences have a prediction on individual
anticipatory and consummatory pleasure. In this Chinese
college students, males (72.64 £9.65) had higher cogni-
tive flexibility than females (71.09 +9.04), while females
(71.33 £11.53) had higher levels of emotional expressiv-
ity than males (68.03 £11.87).

Cognitive flexibility and pleasure

In this study, males (72.64 £9.65) have higher cognitive
flexibility than females (71.09 £9.04) in both anticipa-
tory and consummatory pleasure, which is consistent

with other studies. In Demirtas [28]‘s study, individuals
who had higher cognitive flexibility were good at utilizing
kinds of coping strategies to deal with any problems and
then reduce their negative emotions. In addition, males
with higher cognitive flexibility are easier to realize how
to control challenges of their life events, choose the fit
solutions to settle, remove their own incorrect thoughts
and further increase well-being [29]. People who have
higher cognitive flexibility are more extraverted, open-
ing and self-restrained, so that have more pleasure [30].
Therefore, compared to females, males mainly use their
cognitive flexibility to understand events from multiple
angles to produce and strengthen their own pleasure
experience.

Emotional expressivity and pleasure

In line with most of previous study [31], our results dem-
onstrated that, females (71.33 £11.53) have a higher
emotional expressivity than males (68.03 +11.87) in both
anticipatory and consummatory pleasure. It indicates
females are easy to express their emotions no matter it
is positive or negative stimuli. A meta-analysis indicated
that, compared to males, females were easier to cry [32]
and the average smile numbers of females are also more
than males [33]. A study showed that individuals who
were good at expressing their positive emotions could
acquire more social support and cooperation, decrease
their social loneliness and depression [34], and further
actually increase individual positive emotions at present.
Scheff [35] stated that expressing emotion is the intui-
tive human response and a way to address tragic expe-
rience, such as crying. In addition, individuals who are
good at expressing positive emotions have a strong ability
of self-regulation [36]. That could effectively avoid con-
flict, promote the ability of problem-solving, strengthen
cooperation with each other and promote self-willing
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behaviors [37]. Thus, compared to males, females mainly
use their emotional expressivity to vent negative emo-
tions, then produce and strengthen their pleasure.

The mediating model of cognitive flexibility and emotional
expressivity

This study found that (1) gender differences can posi-
tively predict pleasure, and (2) cognitive flexibility (indi-
rect effect=0.01to 0.02, effect size=5.56 to 15.38%,
Cly54,=0.09 to 0.35, p<0.05) and emotional expressiv-
ity (indirect effect=—0.06 to —0.05, effect size =33.33
to 38.46%, Clysq,=0.09 to 0.35, p<0.001) play a partial
mediating role between gender differences and antici-
patory and consummatory pleasure. Males have higher
cognitive flexibility and females have higher emotional
expressivity. However, females had higher anticipatory
and consummatory pleasure. Therefore, the mediating
effect of emotional expressivity is larger. In other words,
females feel more joyful than males, which may be due
to females’ better use of emotion regulation strategy of
emotional expressivity played a more vital role. When
males face stressful life events or other negative stimuli,
due to the higher cognitive flexibility of the male group,
males can gradually understand and reappraise after-
ward—plays a certain “compensation” role and further
relieves their own negative emotions and pain. How-
ever, females are better at using emotion expressivity
strategies to adjust their own emotions. Once they face
negative events, they will aggravate their own negative
emotions—play an “amplification” role, which may lead
to depression or other emotional disorders. This also
explains, to a certain extent, why females experience
depression approximately twice as many as males [38]
and women are more susceptible to depression. It is able
to modify the individual pleasure experience through
increasing cognitive flexibility and positively expressing
emotion to treat depression. For example, lots of studies
showed cognitive-behavioral therapy (CBT) is an effec-
tive way for treating depressed people, which contains
activating behavior and restructuring cognition [39-41].
Researchers should pay more attention to such training
programs.

Limitation

This study has some limitations. First, all the reports
came from undergraduates, and future research should
expand the study population, including people of dif-
ferent ages. Second, this study is a cross-sectional
study and lacks longitudinal follow-up studies, so it is
not possible to infer causality. Third, the research only
examines the effects of gender differences on pleasure
without consideration of other factors. Fourth, self-
report measurements were used in this study. Fifth, the
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indirect effects were significant in this study, and their
effect sizes were small and only slightly lowered the
direct path. However, it is the first study to explore the
mechanism of association between gender differences
and anticipatory and consummatory pleasure. This
study was exploratory and has encouraged subsequent
studies to continue to explore relevant mechanisms.
Further studies need to use objective measures and
control for relevant variables, in which the nature of the
differences between females and males in the state of
pleasure can be better understood.

Conclusion

These results indicate that gender differences can posi-
tively predict pleasure, and cognitive flexibility and emo-
tional expressivity play a partial mediating role between
gender differences and anticipatory and consummatory
pleasure. In the future, we should provide people with
more platforms and opportunities, like mental health
education and consultation, to assist them to express
their emotions, especially negative emotions.

Abbreviations

TEPs: The Temporal Experience of Pleasure Scale; CFl: The Cognitive Flexibility
Inventory; BEQ: The Berkeley Expressivity Questionnaire; Cl: Confidence inter-
val; ¥ Chi-square; CFl: Comparative fit index; TLI: Tucker-Lewis index; RMSEA:
Root mean square error of approximation; SRMR: Standardized root mean
squared residual.

Acknowledgments
Thanks to all the researchers who provide assistance to this study, for those
contributions helped this study completed more smoothly.

Authors’ contributions

Yan J supervised the study. Wang CY and Zhang ZH wrote paper and per-
formed the analysis. Fu TT recruited participants and surveyed questionnaires.
James AW and Yan J provided substantial modifications to the manuscript. All
co-authors revised and approved the version to be published.

Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Availability of data and materials

The datasets generated and analyzed during the current study are not pub-
licly available due to no permission from participants to share anonymized
participant data publicly but are available from the corresponding author on
reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the Ethics Committee of the Third Xiangya
Hospital of Central South University, Changsha, Hunan (&1 21005). All the
participants were recruited from Internet advertisements and provided
informed consent. All methods were carried out in accordance with relevant
guidelines and regulations.

Consent for publication
Not applicable.



Wang et al. BMC Psychiatry

(2022) 22:320

Competing interests
The authors declare that they have no competing interest.

Author details

'Xiangya Nursing School, Central South University, Changsha, Hunan, China.
2Institute for Health Policy Studies, UCSF School of Medicine, San Francisco,
CA, USA. >School of Public Administration, Central South University, Changsha,
Hunan, China. “Department of Nursing, The Third Xiangya Hospital of Central
South University, NO.138 Tong Zipo Road, Changsha 410000, Hunan, China.

Received: 17 December 2021 Accepted: 19 April 2022
Published online: 05 May 2022

References

1.

Borsini A, Wallis ASJ, Zunszain P, Pariante CM, Kempton MJ. Characterizing
anhedonia: a systematic review of neuroimaging across the subtypes of
reward processing deficits in depression. Cogn Affect Behav Neurosci.
2020;20(4):816-41. https://doi.org/10.3758/513415-020-00804-6.
Auerbach RP, Millner AJ, Stewart JG, Esposito EC. Identifying differences
between depressed adolescent suicide ideators and attempters. J Affect
Disord. 2015;186:127-33. https://doi.org/10.1016/,jad.2015.06.031.
Gabbay V, Ely BA, Li Q Bangaru SD, Panzer AM, Alonso CM, et al. Striatum-
based circuitry of adolescent depression and anhedonia. J Am Acad Child
Adolesc Psychiatry. 2013,;52(6):628-41 e613. https://doi.org/10.1016/j.
jaac.2013.04.003.

Auerbach RP, Pagliaccio D, Pizzagalli DA. Toward an improved under-
standing of anhedonia. JAMA Psychiatry. 2019;3. https://doi.org/10.1001/
jamapsychiatry.2018.4600.

Moccia L, Mazza M, Di NM, Janiri L. The experience of pleasure: a perspec-
tive between neuroscience and psychoanalysis. Front Hum Neurosci.
2018;12:359. https://doi.org/10.3389/fnhum.2018.00359.

Klein D. Depression and anhedonia. In: Clark DC, Fawcett J, editors. Anhe-
donia and aVect deWcit states. New York: PMA Publishing; 1984. p. 1-14.
Bailly N, Van Wymelbeke V, Maitre |, Sulmont-Rossé C. The assessment

of eating pleasure among older adults: development and preliminary
validation of the anticipatory and Consummatory eating pleasure
(ACEPS). J Nutr Health Aging. 2020;24(6):606-13. https://doi.org/10.1007/
$12603-020-1388-2.

ChenY, Xu J, Zhou L, Zheng Y. The time course of incentive process-

ing in anticipatory and consummatory anhedonia. J Affect Disord.
2018;238:442-50. https://doi.org/10.1016/}jad.2018.05.053.

Gard DE, Gard MG, Kring AM, John OP. Anticipatory and consummatory
components of the experience of pleasure: a scale development study. J
Res Pers. 2006;40(6):1086—102. https://doi.org/10.1016/.jrp.2005.11.001.
Zuckerman M, Li C, Diener EF. Societal conditions and the gender differ-
ence in well-being: testing a three-stage model. Personal Soc Psychol
Bull. 2017;43(3):329-36. https://doi.org/10.1177/0146167216684133.
Zhou H, Liu W, Fan J, Xia J, Zhu J, Zhu X. The temporal experience of
pleasure scale (TEPS): measurement invariance across gender in Chinese
University students. Front Psychol. 2019;10:2130. https://doi.org/10.3389/
fpsyg.2019.02130.

Mayer JD, Salovey P, Caruso D. Models of emotional intelligence. In: Stern-
berg RJ, editor. Handbook of intelligence. 1st ed: Cambridge University
Press; 2000. p. 396-420. https://doi.org/10.1017/CBO9780511807947.019.
MacCann C, Jiang Y, Brown LER, Double KS, Bucich M, Minbashian A.
Emotional intelligence predicts academic performance: a meta-analysis.
Psychol Bull. 2020;146(2):150-86. https://doi.org/10.1037/bul0000219.

Li CH, Wu JJ. Psychometric evaluation of the Chinese version of the emo-
tion regulation questionnaire in Taiwanese college students. Assessment.
2020;27(6):1300-9. https://doi.org/10.1177/1073191118773875.

Troy AS, Shallcross AJ, Davis TS, Mauss IB. History of mindfulness-based
cognitive therapy is associated with increased cognitive reappraisal
ability. Mindfulness (N'Y). 2013;4(3):213-22. https://doi.org/10.1007/
$12671-012-0114-5.

Dickstein DP, Nelson EE, Mc CE, Grimley ME, Knopf L, Brotman MA, et al.
Cognitive flexibility in phenotypes of pediatric bipolar disorder. J Am
Acad Child Adolesc Psychiatry. 2007,46(3):341-55. https://doi.org/10.
1097/chi.0b013e31802d0b3d.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Page 7 of 8

Toraman C, Ozdemir HF, Kosan AMA, Orakci S. Relationships between
cognitive flexibility, perceived quality of faculty life, learning approaches,
and academic achievement. Int J Instr. 2020;13(1):85-100. https://doi.org/
10.29333/iji.2020.1316a.

Yagi S, Galea LAM. Sex differences in hippocampal cognition and neuro-
genesis. Neuropsychopharmacology. 2019;44(1):200-13. https://doi.org/
10.1038/541386-018-0208-4.

Cameron LD, Overall NC. Suppression and expression as distinct
emotion-regulation processes in daily interactions: longitudinal and
meta-analyses. Emotion. 2018;18(4):465-80. https://doi.org/10.1037/
emo0000334.

Dryman MT, Heimberg RG. Emotion regulation in social anxiety and
depression: a systematic review of expressive suppression and cognitive
reappraisal. Clin Psychol Rev. 2018;65:17-42. https://doi.org/10.1016/j.cpr.
2018.07.004.

Gross JJ, John OP. Facets of emotional expressivity: three self-report
factors and their correlates. Personal Individ Differ. 1995;19(4):555-68.
https://doi.org/10.1016/0191-8869(95)00055-B.

Kring AM, Smith DA, Neale JM. Individual differences in dispositional
expressiveness: development and validation of the emotional expressiv-
ity scale. J Pers Soc Psychol. 1994;66:934-49.

Kupper N, Duijndam S, Karreman A. Emotion expressivity in the Dutch:
validation of the Dutch translation of the Berkeley expressivity question-
naire. Psychol Assess. 2020;32(5):E28-34.

Tunay AS, Bariskin E. Reliability and validity indicators of Berkeley expres-
sivity questionnaire in the context of culture and gender. Turk Psikiyatri
Dergisi. 2017;28(1):43-50.

Chan RCK, Shi YF, Lai MK, Wang YN, Wang Y, Kring AM. The temporal
experience of pleasure scale (TEPS): exploration and confirmation of fac-
tor structure in a healthy Chinese sample. Plos One. 2012;7(4). https://doi.
org/10.1371/journal.pone.0035352.

Dennis JP, Vander WJS. The cognitive flexibility inventory: instrument
development and estimates of reliability and validity. Cogn Ther Res.
2010;34(3):241-53. https://doi.org/10.1007/510608-009-9276-4.

Zhao X, Zhang BR, Zhou W. Reliability and validity test of Chinese version
of the Berkley expressivity questionnaire in college students. Chinese. J
Clin Psychol. 2015;23(3). https://doi.org/10.16128/j.cnki.1005-3611.2015.
03.006.

Demirtas AS. Cognitive flexibility and mental well-being in Turkish
adolescents: the mediating role of academic, social and emotional self-
efficacy. Anales de Psicologia. 2019;36(1):111-21. https://doi.org/10.6018/
analesps.336681.

Gabrys RL, Tabri N, Anisman H, Matheson K. Cognitive control and flex-
ibility in the context of stress and depressive symptoms: the cognitive
control and flexibility questionnaire. Front Psychol. 2018;9:2219.

Bilgin M. Relations to five factor personality model with cognitive flex-
ibility in adolescents. Electron J Soc Sci. 2017;16(62):945-54.

Fischer AH, LaFrance M. What drives the smile and the tear: why women
are more emotionally expressive than men. Emot Rev. 2014;7(1):22-9.
https://doi.org/10.1177/1754073914544406.

Fischer AH, Rodriguez MPM, Van VAE, Manstead AS. Gender and culture
differences in emotion. Emotion. 2004;4(1):87.

LaFrance M, Hecht MA, Paluck EL. The contingent smile: a meta-analysis
of sex differences in smiling. Psychol Bull. 2003;129(2):305.

Tuck NL, Adams KS, Pressman SD, Consedine NS. Greater ability to express
positive emotion is associated with lower projected cardiovascular
disease risk. J Behav Med. 2017;40(6):855-63. https://doi.org/10.1007/
$10865-017-9852-0.

ScheffTJ, Frey WH, Langseth M, Stearns CZ, Stearns PN. Two studies of
emotion: crying and anger control. Contemp Sociol. 1987;16(4):458.
https://doi.org/10.2307/2069865.

Potijk MR, Janszky |, Reijneveld SA, Falkstedt D. Risk of coronary heart
disease in men with poor emotional control: a prospective study. Psycho-
som Med. 2016;78(1):60-7.

Owren MJ, Bachorowski JA. The evolution of emotional experience: a"
selfish-gene”account of smiling and laughter in early hominids and
humans. 2001.

Salk RH, Hyde JS, Abramson LY. Gender differences in depression in rep-
resentative national samples: Meta-analyses of diagnoses and symptoms.
Psychol Bull. 2017;143(8):783-822. https://doi.org/10.1037/bul0000102.


https://doi.org/10.3758/s13415-020-00804-6
https://doi.org/10.1016/j.jad.2015.06.031
https://doi.org/10.1016/j.jaac.2013.04.003
https://doi.org/10.1016/j.jaac.2013.04.003
https://doi.org/10.1001/jamapsychiatry.2018.4600
https://doi.org/10.1001/jamapsychiatry.2018.4600
https://doi.org/10.3389/fnhum.2018.00359
https://doi.org/10.1007/s12603-020-1388-2
https://doi.org/10.1007/s12603-020-1388-2
https://doi.org/10.1016/j.jad.2018.05.053
https://doi.org/10.1016/j.jrp.2005.11.001
https://doi.org/10.1177/0146167216684133
https://doi.org/10.3389/fpsyg.2019.02130
https://doi.org/10.3389/fpsyg.2019.02130
https://doi.org/10.1017/CBO9780511807947.019
https://doi.org/10.1037/bul0000219
https://doi.org/10.1177/1073191118773875
https://doi.org/10.1007/s12671-012-0114-5
https://doi.org/10.1007/s12671-012-0114-5
https://doi.org/10.1097/chi.0b013e31802d0b3d
https://doi.org/10.1097/chi.0b013e31802d0b3d
https://doi.org/10.29333/iji.2020.1316a
https://doi.org/10.29333/iji.2020.1316a
https://doi.org/10.1038/s41386-018-0208-4
https://doi.org/10.1038/s41386-018-0208-4
https://doi.org/10.1037/emo0000334
https://doi.org/10.1037/emo0000334
https://doi.org/10.1016/j.cpr.2018.07.004
https://doi.org/10.1016/j.cpr.2018.07.004
https://doi.org/10.1016/0191-8869(95)00055-B
https://doi.org/10.1371/journal.pone.0035352
https://doi.org/10.1371/journal.pone.0035352
https://doi.org/10.1007/s10608-009-9276-4
https://doi.org/10.16128/j.cnki.1005-3611.2015.03.006
https://doi.org/10.16128/j.cnki.1005-3611.2015.03.006
https://doi.org/10.6018/analesps.336681
https://doi.org/10.6018/analesps.336681
https://doi.org/10.1177/1754073914544406
https://doi.org/10.1007/s10865-017-9852-0
https://doi.org/10.1007/s10865-017-9852-0
https://doi.org/10.2307/2069865
https://doi.org/10.1037/bul0000102

Wang et al. BMC Psychiatry ~ (2022) 22:320

39. Lépez-Lopez JA, Davies SR, Caldwell DM, et al. The process and delivery
of CBT for depression in adults: a systematic review and network meta-
analysis. Psychol Med. 2019;49(12):1937-47. https://doi.org/10.1017/
5003329171900120x.

40. Oud M, Lars DW, Evelien VS, et al. Effectiveness of CBT for children and
adolescents with depression: a systematic review and meta-regression
analysis. Eur Psychiatry. 2019;57:33-45. https://doi.org/10.1016/j.eurpsy.
2018.12.008.

41. Zhang A, Borhneimer LA, Weaver A, et al. Cognitive behavioral therapy
for primary care depression and anxiety: a secondary meta-analytic

review using robust variance estimation in meta-regression. J Behav Med.

2019,42(6):1117-41.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 8 of 8

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1017/s003329171900120x
https://doi.org/10.1017/s003329171900120x
https://doi.org/10.1016/j.eurpsy.2018.12.008
https://doi.org/10.1016/j.eurpsy.2018.12.008

	Gender differences in pleasure: the mediating roles of cognitive flexibility and emotional expressivity
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Procedure and participants
	Measures
	Pleasure
	Cognitive flexibility
	Emotional expressivity

	Statistical analysis
	Common methods Bias test

	Results
	Preliminary analyses
	Simple mediation model

	Discussion
	Summary
	Cognitive flexibility and pleasure
	Emotional expressivity and pleasure
	The mediating model of cognitive flexibility and emotional expressivity
	Limitation

	Conclusion
	Acknowledgments
	References


