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Abstract
Purpose Evidence suggests that the harm avoidance personality type is more common among individuals with night eating syndrome (NES)
than in the general population. Evidence of associations with other personality traits is limited. The current study investigated the
association between a range of personality traits and NES.

Methods Cross-sectional data were used from women with bulimia nervosa or binge eating disorder referred for treatment in an outpatient
psychotherapy trial. Regression analyses were used to test associations between personality traits (measured with the Temperament and
Character Inventory-Revised) and NES symptoms (measured with the Night Eating Questionnaire), adjusting for potential confounding
variables.

Results The sample included 111 women. Low cooperativeness scores were associated with greater NES symptoms in the multivariable
model (mean difference: -.10, 95% con�dence intervals: -.20 to -.01, p = 0.033). There was weak evidence of associations between both high
harm avoidance and low self-directedness personality traits and greater NES symptoms.

Conclusions The �nding that low cooperativeness was associated with greater NES symptoms is novel. Further research is needed to
validate its presence in those with and without comorbid eating disorders and to examine the relative change in NES, eating disorder
symptoms and personality scores in treatments focusing on cooperativeness.

Level of evidence Level I (randomised controlled trial, CTB/04/08/139)

Introduction
Night eating syndrome (NES) was �rst described by Stunkard in the 1950s [1], but has only been introduced as a diagnostic classi�cation in
the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5; American Psychiatric Association) [2] under the other
speci�ed feeding or eating disorder (OSFED) umbrella category. It is characterised by recurrent episodes of night eating de�ned as eating
more than 25% of one’s daily caloric intake after the evening meal, not better explained by external in�uences, social norms, another
psychiatric disorder, medical disorder or effect of medication. Typically, individuals with NES believe they must eat in order to sleep and are
aware of consuming food at night, unlike the parasomnia sleep-related eating disorder [3, 4]. Since NES was only included in the DSM-5,
research on its aetiology is limited.

Although NES is de�ned as a separate diagnosis within the OSFED classi�cation it is often comorbid with other eating disorder (ED)
diagnoses, particularly bulimia nervosa (BN) and binge eating disorder (BED). Whilst in the general population, the prevalence of NES is
1.5% (Milano et al., 2011), up to 52% of people with binge eating disorder (BED) and 35% of those with bulimia nervosa (BN) meet criteria for
NES, compared with around 10% of people with anorexia nervosa (AN) [5].

Individuals who have more symptoms of NES have been reported to have greater psychological morbidity, including higher stress [6], higher
impulsivity [7, 8], lower self-esteem, greater functional impairment [9], and more comorbid psychiatric mood and anxiety disorders [10, 11].
Emotional eating, de�ned as eating in the absence of hunger or in response to negative emotional cues such as anxiety [12, 13], is also
common in people with NES [14].

Previous research suggests that certain TCI personality traits, such as harm avoidance, could increase a person’s risk of developing an ED
[15], and possibly predict prognosis and drop-out in ED interventions [16]. Furthermore, cognitive behavioural therapy (CBT) for BN was
found to decrease harm avoidance and increase self-directedness. Improvement in these personality traits may predict successful outcome
in CBT, but CBT may affect positive change in elements that contribute to these traits, for example resourcefulness and self-acceptance,
both elements of self-directedness [17]. However, the correlation between certain personality traits and ED symptoms may be moderated by
other ED symptoms, such as the presence of purging behaviour [18, 19]. Hence, beginning to understand which personality traits are
associated with NES may pave the way to more targeted aetiological research, necessary to identify potential targets for intervention.

To date, only two studies have investigated personality traits in individuals with NES, �nding that those with NES report higher harm
avoidance [20, 8] and lower self-directedness [20]. These studies, however, have a number of limitations. Both had very small NES sample
sizes (N = 18; [20], and N = 24; [8]), which may have resulted in type I and II errors. One of these studies [20] included only individuals with a
very high body mass index (BMI). The other study [8] included only individuals who engaged in nocturnal eating after falling asleep, which is
not a speci�c requirement of NES, and may have also included those with a parasomnia, sleep-related eating disorder (SRED). Finally,
previous studies have not appropriately accounted for confounding factors, adjusting for only BMI and age, which may have led to biased
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estimates. Previous research suggests factors such as ethnicity and employment are associated with eating behaviours [21, 22] and
personality traits [23].

To address these limitations, the current study investigated the cross-sectional association between a range of personality traits and NES
symptoms in a sample of treatment-seeking women with binge eating disorder or bulimia nervosa, adjusting for multiple confounders,
whilst using a dimensional measure of night eating.

Method

Sample
This study is a secondary analysis of baseline data from a previously conducted randomised clinical trial, the Binge Eating Psychotherapy
(BEP) study [24]. The BEP trial was conducted in the Clinical Research Unit at the University of Otago (Christchurch, New Zealand) and
compared three psychotherapies for BN and BED: standard cognitive behavioural therapy (CBT), schema therapy, and nutrition and appetite
focused CBT. Recruitment into the study started in 2005 and ended in 2010. Participants were assessed at six time points: at study entry
(baseline), at the end of the intervention, and one, two, three and four years after treatment ended. One hundred and twelve participants were
recruited into the study by advertisements or referral by general practitioners or other health professionals. Participants were women, 16
years or older, with regular binge eating (meeting current DSM-IV criteria for BN or BED), and a body mass index (BMI) greater than 17.5.
Participants were excluded if they had other psychiatric conditions or suicidality requiring immediate treatment, if they had received CBT or
schema therapy to treat binge eating problems in the past year or were currently taking psychotropic medication.

Full details of the trial have been previously reported [24]. The clinical trial was approved by the Upper South A Regional Ethics Committees,
New Zealand (CTB/04/08/139). The current study used pre-treatment cross-sectional data, including participants with complete data on all
variables of interest.

Outcome
Night eating syndrome symptoms were assessed using the self-report Night Eating Questionnaire (NEQ; [25]). The NEQ has 14 items
measuring six core factors: level of morning hunger, time of �rst meal, percentage of caloric intake after evening meal, initial insomnia,
frequency of awakenings after going of sleep, and frequency of nocturnal eating episodes. Questions are scored using a Likert-type scale
(ranges vary across questions) and are summed to derive a total score ranging from 0 to 52, with higher scores indicating greater NES
severity (supplementary material A). The NEQ has been found to be a reliable and valid measure of NES symptoms in previous studies [26,
27].

Exposures
Personality traits were measured using the Temperament and Character Inventory-Revised (TCI-R; [28]). The TCI-R is a 240 item self-report
questionnaire measuring four temperament dimensions (novelty seeking, harm avoidance, reward dependence, persistence) and three
character dimensions (self-directedness, cooperativeness, self-transcendence). For each dimension, participants rate how well each item
describes the way they usually act or feel using a Likert-type scale from 1 (De�nitely false) to 5 (De�nitely true). Individual items are
summed to derive a total score for each dimension, where higher scores indicate greater strength of a trait.

The TCI-R was used as it has been shown to be a reliable and valid tool [29, 30], and divides personality up into small trait areas to better
understand aetiology and potentially to inform intervention.

Confounders
Analyses were adjusted for a number of socio-demographic characteristics including age, ethnicity (New Zealand European, Māori, Non-New
Zealand European, Asian, Other) and employment (on bene�ts other than employment bene�t, unemployed, student, housewife, employed).
ED diagnosis was also controlled for and assessed at pre-treatment using the Eating Disorders Examination-12 (EDE-12; [31]). The EDE is a
12-item structured clinical interview that measures the severity of ED psychopathology through the frequency and regularity of eating,
restricting, and purging behaviours. Participants were classi�ed as having BN purging type (BN-P), BN non-purging type (BN-NP), or binge
eating disorder (BED, see supplementary material B).

Psychiatric comorbidity, speci�cally the presence of any anxiety disorder or major depressive disorder in the past month, was assessed
using the Structured Clinical Interview for DSM-IV (SCID; [34]). Previous studies have shown that greater psychiatric comorbidity may be
associated with NES symptoms [10, 11, 33], and hence comorbidity was controlled for in the current study. Certain temperament and
character traits have been found to be risk factors for depression and anxiety. It is also possible that the latter could exacerbate
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temperament and character traits [34], thus psychiatric comorbidity could be a confounder. As this analysis is cross-sectional and
temporality cannot be inferred, depression and anxiety were adjusted for in a separate model.

Data analyses
Analyses were conducted using Stata14 [35]. Sample characteristics were described using frequencies with proportions, and means with
standard deviations.

To test the association between personality traits and NES symptoms, univariable and multivariable linear regression models were used. A
univariable model and two multivariable models were calculated progressively adjusting for age, ethnicity, employment status, diagnosis of
BN-P, BN-NP or BED (multivariable model 1), and psychiatric comorbidity (multivariable model 2).

To test the potential impact of purging status in BN on the association between personality traits and NES symptoms, two multivariable
models were calculated progressively adjusting for age, ethnicity, employment status, diagnosis of BN-P or BN-NP (multivariable model 3)
and psychiatric comorbidity (multivariable model 4).

Results

Sample
In total, 112 women were enrolled in the BEP study. One woman had missing NEQ data and therefore was excluded from the analysis
leaving 111 participants (99%). Table 1 shows the socio-demographic characteristics of participants. The majority of participants were of
New Zealand European ethnicity (n = 75, 67.0%), 46.4% were married or co-habiting for one or more year (n = 52), and 54.5% were employed
(n = 61). The mean age of participants was 35 years (standard deviation (SD) = 12.6), and mean BMI was 30.0 (SD = 7.8).

Comorbid psychiatric disorders were common in the sample; 30 women (27%) had a diagnosis of major depressive disorder (MDD) and 53
(47.8%) had an anxiety disorder in the past month. Around half (n = 58, 52.2%) had a diagnosis of BN (26.1% BN-P, and 26.1% BN-NP), and
the mean duration of the ED was 12.1 years (SD = 10.4) for BN and 17.6 years (SD = 14.7) for BED.

Personality traits and night eating scores are shown in Table 1 and in supplementary material C. Personality traits in this sample were
similar to existing research in women with EDs, with the exception of lower harm avoidance and higher self-directedness traits. When
comparing to the general population personality trait scores, the study population had considerably lower self-directedness, and slightly
higher harm avoidance and lower reward dependence [36]. The mean length of time participants reported NES was 60.1 days (SD = 96.3).
NEQ Total scores were similar across diagnoses. The mean NEQ Total score was 17.3 (SD = 7.5), with 25.2% meeting criteria for NES, using
the NEQ-screening cut-off of 25.

Table 1.

Socio-demographic and clinical characteristics of the study sample
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    aPersonality traits

M (SD)

  Total

N(%)

Novelty-
Seeking
Total

Harm
Avoidance
Total

Reward
Dependence
Total

Persistence
Total

Self-
Directedness
Total

Cooperativeness
Total

Self-
transcendence
Total

Ethnicity                

NZ European 74
(66.7)

107
(15.1)

106 (20.6) 102 (12.4) 113 (23.2) 129 (19.9) 135 (15.2) 60 (18.4)

Maori 11
(9.9)

108
(16.4

103 (19.7) 97 (16.8) 111 (25.9) 132 (17.5) 140 (8.9) 61 (13.5)

Non NZ
European

19
(17.1)

103
(19.2)

112 (19.9) 108 (17.1) 103 (21.1) 121 (21.2) 136 (16.6) 65 (12.7)

Asian 4
(3.6)

109
(10.8)

103 (19.0) 104 (8.2) 105 (24.6) 125 (17.0) 132 (5.2) 62 (9.5)

Other 3
(2.7)

95
(11.9)

93 (15.0) 109 (18.0) 122 (17.6) 127 (21.9) 141 (22.2) 55 (10.5)

Age *                

16–25 31
(27.9)

110
(13.9)

110 (18.3) 102 (13.7) 112 (23.6) 125 (14.1) 131 (15.5) 59 (16.6)

26–35 30
(27.0)

111
(15.6)

103 (19.4) 106 (15.6) 113 (22.2) 130 (21.1) 141 (14.5) 60 (14.7)

36–45 26
(23.4)

101
(18.2)

110 (22.6) 98.8 (10.5) 112 (20.6) 121 (19.9) 137 (13.4) 64 (15.8)

46–55 16
(14.4)

101
(14.8)

103 (21.3) 104 (13.1) 109 (22.1) 131 (21.2) 132 (15.1) 59 (15.6)

56–65 8
(7.2)

106
(8.9)

95 (15.3) 107 (18.0) 102 (34.9) 144 (22.1) 142 (11.9) 69 (26.7)

Employment                

On bene�t other
than
unemployment
bene�t

9
(8.1)

101
(19.5)

114 (16.3) 97 (9.6) 94 (18.8) 128 (11.7) 137 (16.7) 74 (18.0)

Unemployed 3
(2.7)

100
(20.1)

102 (10.3) 108 (16.5) 102 (40.1) 139 (10.6) 141 (11.1) 60 (8.3)

Student 26
(23.4)

111
(12.1)

107 (18.8) 104 (14.8) 110 (23.3) 127 (15.9) 135 (16.3) 59 (17.3)

Homemaker/full
time parent

13
(11.7)

99
(14.6)

114 (17.8) 107 (15.9) 110 (25.3 ) 123 (17.3) 143 (9.3) 59 (12.2)

Employed 60
(54.1)

108
(15.2)

103 (21.6) 103 (13.5) 115 (21.6) 129 (22.9) 135 (14.9) 61 (16.7)

Marital Status                

Married or living
together 1 + 
years

52
(46.9)

105
(14.6)

104 (21.2) 104 (15.0) 111 (23.2) 128 (21.4) 136 (13.7) 59.5 (17.1)

Separated 8
(7.2)

104
(20.4)

105 (22.1) 99 (6.1) 109 (26.0) 133 (15.4) 141 (14.9) 67 (17.2)

Divorced 6
(5.4)

94
(12.9)

112 (4.4) 106 (12.4) 94 (21.5) 129 (13.8) 134 (15.3) 56 (8.4)

Widowed 1
(0.9)

133 (.) 110 (.) 116 (.) 99 (.) 115 (.) 140 (.) 87 (.)
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    aPersonality traits

M (SD)

Never married 44
(39.6)

110
(15.3)

108 (20.4) 102 (13.9) 114 (22.4) 126 (19.7) 135 (16.3) 62 (16.5)

Eating disorder
diagnosis

               

BN-P 29
(26.1)

108
(16.7)

104 (18.9) 103 (15.2) 116 (20.7) 126 (13.8) 138 (13.0) 60 (15.0)

BN-NP 29
(26.1)

107
(16.1)

108 (20.2) 107 (10.9) 115 (19.1) 130 (23.7) 138 (15.9) 64 (19.3)

BED 53
(47.8)

105
(15.2)

106 (21.1) 101 (14.3) 106 (25.3) 127 (20.4) 134 (15.1) 60 (16.0)

Major
depressive
disorder
diagnosis

               

Yes 30
(27.0)

104
(15.7)

110 (15.4) 100 (14.0) 113 (27.1) 124 (13.5) 137 (14.2) 63 (19.4)

Any anxiety
disorder
diagnosis (in
past month)

               

Yes 53
(47.8)

104
(16.7)

114 (18.5) 101 (14.3) 110 (22.8) 123 (18.6) 131 (15.1) 63 (18.2)

BMI*                

16–25 44
(39.6)

106
(17.7)

108 (21.2) 104 (13.4) 113 (19.8) 128 (20.4) 138 (16.1) 61 (15.2)

26–35 42
(37.8)

107
(14.9)

103 (17.0) 103 (13.6) 113 (20.7) 126 (18.4) 135 (14.4) 61 (18.4)

36–45 23
(20.7)

107
(14.5)

107 (23.2) 102 (15.5) 105 (31.0) 131 (21.7) 136 (13.8) 62 (17.1)

46–55 1
(0.9)

113 (.) 96 (.) 124 (.) 82 (.) 129 (.) 130 (.) 53 (.)

56–65 1
(0.9)

100 (.) 140 (.) 95 (.) 89 (.) 103 (.) 129 (.) 59 (.)

bNight eating
syndrome
severity

Mean
(SD)

             

BN-P 17.6
(6.8)

             

BN-NP 19.8
(8.6)

             

BED 16.5
(7.2)

             

Abbreviations: BED, binge eating disorder; BN, bulimia nervosa; BNNP, bulimia nervosa non-purging; BNP, bulimia nervosa purging; NZ, New
Zealand; SD, standard deviation. aPersonality traits as measured by totals of sub-scales in the Temperament and Character Inventory-
Revised (TCI-R). bNight eating severity as measured by the Night Eating Questionnaire total score.

Association between personality traits and night eating
As shown in Table 2, there was no evidence of an association between novelty seeking, reward dependence, persistence, or self-
transcendence scores and NEQ scores, in univariable or multivariable models.
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When controlling for age, ethnicity, employment status and diagnosis the association between greater harm avoidance and more NES
symptoms was weak (standardised mean difference (MD) = .99, 95% con�dence intervals (CI): − .44 to 2.43, p = 0.173). This association
however weakened further and was not considered signi�cant when also controlling for psychiatric comorbidity in multivariable model 2
(standardised MD = .32, 95% CI: -1.24 to 1.88; p = 0.685). As shown in Table 3, when controlling for purging status within BN diagnosis in
multivariable model 4, strength and signi�cance of the association increased slightly (standardised MD = -2.00, 95% CI: -4.73 to .73; p = 
0.146).

In the univariable model, a weak association was observed between higher self-directedness scores and fewer NES symptoms (standardised
MD = -1.04, 95% CI: -2.46 to .39, p = 0.151). This association was slightly stronger in multivariable model 1, when accounting for
sociodemographic confounders of age, ethnicity, employment status and diagnosis (standardised MD = -1.18, 95% CI: -2.61 to .25, p = 
0.104). In multivariable model 2, when controlling for psychiatric comorbidity the size and strength of the association weakened
(standardised MD: − .76, 95% CI: -2.24 to .71, p = 0.156). No association was found between self-directedness and NES symptoms when
controlling for purging behaviour in multivariable model 4 (standardised MD: .24, 95% CI: -2.03 to 2.51, p = 0.835).

After standardising, a one-standard deviation increase in the cooperative dimension of the TCI-R was associated with a 1.36 reduction in
mean NEQ total score, illustrating a weak to moderate association (95% CI: -2.77 to .06, p = 0.060). After adjustment for confounders in
multivariable model 1, there was greater evidence of an association between higher cooperativeness scores and fewer NES symptoms,
albeit the size of the latter remained unchanged: (standardised MD = -1.54, 95% CI: -2.95 to − .12, p = 0.033). The strength of the association
weakened when also controlling for psychiatric comorbidity in multivariable model 2 (standardised MD = -1.08, 95% CI: -2.58 to .42, p = 
0.156), and controlling for purging behaviour in multivariable model 4 (standardised MD: 1.44, 95% CI: − .3.70 to .81, p = 0.203).

Table 2.

Standardised association between TCI-R personality traits and night eating
syndrome symptoms

(N = 111) Unadjusted Coe�cient (95% CI; p-
value)

aAdjusted Coe�cient (95% CI; p-
value)

bAdjusted Coe�cient (95% CI; p-
value)

Novelty Seeking − .71 (-2.15 to .72; p = 0.325) − .66 (-2.12 to .81; p = 0.378) − .42 (-1.88 to 1.04; p = 0.570)

Harm Avoidance .62 (-.81 to 2.06; p = 0.392) .99 (-.44 to 2.43; p = 0.173) .32 (-1.24 to 1.88; p = 0.685)

Reward
Dependence

.56 (-.88 to 1.99; p = 0.443) .36 (-1.08 to 1.80; p = 0.625) .76 (-.69 to 2.21; p = 0.300)

Persistence .72 (-71 to 2.16; p = 0.318) .43 (-1.07 to 1.94; p = 0.569) .45 (-1.03 to 1.93; p = 0.548)

Self-Directedness -1.04 (-2.46 to .39; p = 0.151) -1.18 (-2.61 to .25; p = 0.104) − .76 (-2.24 to .71; p = 0.308)

Cooperativeness -1.36 (-2.77 to .06; p = 0.060) -1.54 (-2.95 to − .12; p = 0.033) -1.08 (-2.58 to .42; p = 0.156)

Self-
Transcendence

.70 (-.73 to 2.14; p = 0.333) .76 (-.69 to 2.20; p = 0.301) .61 (-.82 to 2.03; p = 0.403)

aAdjusted for the confounders: age, ethnicity, employment status, diagnosis of bulimia nervosa or binge eating disorder. bAdjusted for
the confounders: age, ethnicity, employment status, diagnosis of bulimia nervosa or binge eating disorder, BMI, any anxiety disorder in
the past month, major depressive disorder in past month.

Table 3.

Standardised association between TCI-R personality traits and night eating
syndrome symptoms in BN
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(N = 111) aAdjusted Coe�cient (95% CI; p-value) bAdjusted Coe�cient (95% CI; p-value)

Novelty Seeking − .14 (-2.16 to 1.87; p = 0.887) .14 (-1.95 to 2.23; p = 0.892)

Harm Avoidance − .01 (-2.31 to 2.29; p = 0.991) -2.00 (-4.73 to 0.73, p = 0.146)

Reward Dependence − .08 (-2.34 to 2.18; p = 0.945) .23 (-2.07 to 2.53, p = 0.842)

Persistence .59 (-1.88 to 3.05; p = 0.635) 1.06 (-1.50 to 3.62, p = 0.409)

Self-Directedness − .63 (-2.73 to 1.47; p = 0.550) .24 (-2.03 to 2.51, p = 0.835)

Cooperativeness -1.85 (-3.97 to .27; p = 0.085) -1.4 (-3.70 to 0.81, p = 0.203)

Self-Transcendence 1.49 (-.54 to 3.53; p = 0.147) 1.28 (-.74 to 3.31, p = 0.209)

aAdjusted for the confounders: age, ethnicity, employment status, purging behaviour. bAdjusted for the confounders: age, ethnicity,
employment status, purging behaviour, any anxiety disorder in past month, major depressive disorder in past month.

Discussion
This study investigated the cross-sectional association between personality traits and NES in treatment-seeking women with BN or BED.
Previous studies found an association between harm avoidance, and self-directedness, and NES symptoms [20, 8], which was weakly
supported by the current study. In contrast, the current study found participants with lower cooperativeness scores reported more NES
symptoms, which is a novel �nding. Although previous studies have reported correlations between low cooperativeness and higher ED
symptoms in AN, BN and BED, previous studies suggest that this association is stronger in purging than non-purging subtypes [18, 19].
However, when controlling for purging behaviour in multivariable model four, the strength of the association did not change, indicating that
the association was not present in both BN purging and non-purging subtypes in this sample.

Strengths And Limitations
This is the largest study to date investigating the association between personality traits and NES symptoms. Previous studies used a high
BMI and control population, and a NES and control population respectively [20, 8]. The current study explored NES for individuals with either
BN or BED diagnoses. Examining NES in these participants with EDs adds to the evidence base of the presence of nocturnal eating in
different populations. Greater understanding of the associations of personality and NES in those with EDs has potential to inform
development of interventions to reduce NES within a clinically diagnosed population.

The NEQ was used, which has been validated across multiple populations [26, 27] and provides a continuous score for NES symptoms
which enabled the full spectrum of symptomatology to be captured, reducing the likelihood of spurious associations that might emerge
from dichotomising variables [37, 38]. The current study adjusted for multiple confounders that have been previously found to be associated
with both personality and NES, including psychiatric diagnoses from structured clinical interviews.

Despite these strengths, study results should be interpreted in light of some limitations. Although the sample allowed investigation of NES in
a novel way within a clinically diagnosed ED sample, the current sample had a different pro�le of personality traits, including higher harm
avoidance, than the general population, as has been found with other ED samples [39]. Personality is believed to be relatively stable during a
person’s lifetime [40], so it could be hypothesised that NES may be a consequence of particular personality traits. There is also evidence that
personality traits and symptoms can improve after successful ED treatment [41]. Additionally, due to the current cross-sectional study
design, it was not possible to ascertain the temporal direction of associations, which is necessary to begin to establish causality.
Longitudinal designs are now needed to explore whether personality traits might be aetiologically relevant for NES.

Interpretation of �ndings
Several hypotheses may explain the novel association between low cooperativeness and higher NES scores. Cooperativeness is a character
trait describing the degree to which a person is generally agreeable in their relationships with other people, indicated by their broadness of
social concern and �exibility of judgement [29, 42]. Those with a low score on the TCI-R cooperativeness dimension are described as
intolerant, critical, having low empathy and primarily looking out for themselves [19, 28]. Low cooperativeness has been reported to be
common to all ED types [42, 43]. It is therefore possible that low cooperativeness may represent a transdiagnostic risk factor for all ED
diagnoses, including NES.
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In particular, low compassion (a sub-domain of cooperativeness) is observed across all EDs and is associated with poorer therapeutic
outcomes [44, 45]. Previous research has found that interpersonal psychotherapy, targeting elements of cooperativeness, has demonstrated
e�cacy in reducing binge eating episodes and inducing weight stabilisation in those with BED [46, 47]. Taken together these �ndings
suggest that compassion may be a potential speci�c target for NES treatment.

Findings from the current study may also be explained by the presence of psychiatric comorbidities. The strength of the association
between cooperativeness and NES symptoms is reduced when adjusting for anxiety or depression diagnoses. This association has also
been shown in a study by Duarte et al. [48] who found that a psychoeducation intervention targeting the cooperativeness personality trait,
reduced binge-eating whilst improving depression and stress scores. This suggests that psychiatric comorbidities may be on the associative
pathway between cooperativeness and binge-eating disorders.

The current study found a weak association between low self-directedness and NES symptoms. This association is consistent with the
�ndings of one study examining the association between personality and NES which, after controlling for BMI and age, found NES
symptoms increased as self-directedness scores reduced [20]. Previous evidence has also shown a correlation between low self-
directedness and increased AN, BN, BED, and symptoms of other psychiatric diagnoses [43, 49]. Additionally, a CBT trial with individuals
with BN found evidence that higher self-directedness resulted in better symptom outcomes [17]. Furthermore, CBT has been shown to
actively improve self-directedness scores and ED behaviours [17, 41].

In contrast to previous studies that have reported strong associations between harm avoidance and NES [42, 50], in the current study there
was only weak evidence for an association between harm avoidance and NES symptoms. Furthermore, research into EDs has consistently
found high harm avoidance in individuals diagnosed with an ED and also most other psychiatric diagnoses [19, 49]. Previous research
suggests harm avoidance may predict prognosis and drop-out in ED interventions [16].

The primary explanation to describe weak associations between NES and low self-directedness and high harm avoidance in the current
study is that these traits are common in most psychiatric disorders including EDs. The sample in the current study had elevated rates of
psychiatric comorbidities as well as their ED and therefore small differences in trait scores between those with and without NES are likely to
be di�cult to detect within the already high levels evident within this sample. Self-directedness and harm avoidance, albeit less so, had
apparent clinical relevance when compared to a general population sample [36], strengthening this explanation.

Therefore, it is possible self-directedness and harm avoidance could be targeted in NES interventions in the future, however due to limited
evidence of the association between these traits and NES thus far, further research on the aetiology of NES is needed. Future studies should
be conducted in those with NES alone compared to those with NES comorbid with EDs from the general population in order to allow for
more variance in the sample, and to account for the higher strength of personality traits typical of the ED population.

Conclusions
In conclusion, this paper reports the novel �nding of an association between low cooperativeness and higher NES symptoms, and only weak
support for previously identi�ed associations between high harm avoidance and low self-directedness and increased NES symptoms for
women with BN and BED. Greater understanding of the in�uence of personality traits in NES, including in those with EDs is important and
may be potential treatment targets to individualise treatment and improve treatment outcomes for people with NES. For example,
psychotherapies such as IPT and compassion-based therapies that focus on improving cooperativeness may be particularly useful with this
group.

Further longitudinal research is needed to examine the trajectory of change in NES symptoms alongside change in personality traits in both
treatments that do and do not address those traits in people with NES with and without other EDs.

Declarations
Acknowledgements

None

Authors’ contributions

Authors NDM, FS and SR designed the study. Author NDM conducted literature searches and provided summaries of previous research
studies. Authors SR, VVWM, JDC and JJ contributed with relevant literature and knowledge. Authors NDM and FS conducted the statistical
analysis. Authors NDM and ZH wrote the �rst draft of the manuscript. All authors contributed to and have approved the �nal manuscript.



Page 10/12

Availability of data and materials

The data that support the �ndings of this study are available from the corresponding author upon reasonable request

Funding

This research did not receive any support from any organisation for the submitted work.

COMPLIANCE WITH ETHICAL STANDARDS

Con�ict of interest

The authors declare no con�ict of interest.

Ethical approval

All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards.

Informed consent

Informed consent was obtained from all individual participants included in the study,

References
1. Stunkard AJ, Grace WJ, Wolff HG (1955) The night-eating syndrome: A pattern of food intake among certain obese patients. Am J Med

19(1): 78–86. https://doi.org/10.1016/0002-9343(55)90276-x

2. Association AP (2013) Diagnostic and statistical manual of mental disorders. 5th ed. American Psychiatric Publishing, Washington, DC

3. Milano W, De Rosa M, Milano L, Capasso A (2011) Night eating syndrome: An overview. J Pharm Pharmacol 64(1): 2-10.
https://doi.org/10.1111/j.2042-7158.2011.01353.x

4. McCuen-Wurst C, Ruggieri M, Allison KC (2018). Disordered eating and obesity: Associations between binge-eating disorder, night-eating
syndrome, and weight-related comorbidities. Ann N Y Acad Sci 1411(1): 96-105. https://doi.org/10.1111/nyas.13467

5. Tu CY, Tseng MC, Chang CH (2019) Night eating syndrome in patients with eating disorders: Is night eating syndrome distinct from
bulimia nervosa? J Formos Med Assoc 118(6): 1038-1046. https://doi.org/10.1016/j.jfma.2018.10.010

�. Colles SL, Dixon JB, O’Brien PE (2007) Night eating syndrome and nocturnal snacking: Association with obesity, binge eating and
psychological distress. Int J Obes (Lond) 31(11):1722-1730. https://doi.org/10.1038/sj.ijo.0803664

7. Micanti F, Cucciniello C, Loiarro G, De Blasio A, Formisani N, Pecorano G, Galletta, D (2015) Psychopathology of NES obese patients.
Obesity Facts: The European Journal of Obesity 8(1):181

�. Vinai P, Ferri R, Anelli M, Ferini-Strambi L, Zucconi M, Oldani A, Manconi, M (2015) New data on psychological traits and sleep pro�les of
patients affected by nocturnal eating. Sleep Med 16(6):746-753. https://doi.org/10.1016/j.sleep.2014.12.020

9. Striegel-Moore RH, Rosselli F, Wilson GT, Perrin N, Harvey K, DeBar L (2010) Nocturnal eating: Association with binge eating, obesity, and
psychological distress. Eating Disorders 43(6):520-526. https://doi.org/10.1002/eat.20694

10. Cengiz Y, Toker SG, Karamustafalioglu KO, Bakim B, Ozçelik B (2011) Prevalence of night eating syndrome and comorbidity with other
psychiatric disorders in psychiatric outpatient population. Yeni Symposium 49(2):83-88

11. Vinai P, Allison KC, Cardetti S, Carpegna G, Ferrato N, Masante D, Vallauri P, Ruggiero GM, Sassaroli S (2008) Psychopathology and
treatment of night eating syndrome: A review. Eating and Weight Disorders: Studies on Anorexia, Bulimia and Obesity 13(2):54-63.
https://doi.org/10.1007/BF03327604

12. Baldofski S, Tigges W, Herbig B, Jurowich C, Kaiser C, Kaiser S, Stroh C, de Zwaan M, Dietrich A, Rudolph A, Hilbert A (2015)
Nonnoormative eating behavior and psychopathology in prebariatric patients with binge-eating disorder and night eating syndrome.
Surg Obes Relat Dis 11(3):621-626. https://doi.org/10.1016/j.soard.2014.09.018

13. van Strien T, van de Laar FA, van Leeuwe JF, Lucassen PL, van den Hoogen HJ, Rutten GE, van Weel C (2007) The dieting dilemma in
patients with newly diagnosed type 2 diabetes: Does dietary restraint predict weight gain 4 years after diagnosis? Health Psychol
26(1):105-112. https://doi.org/10.1037/0278-6133.26.1.105

14. He J, Huang F, Yan J, Wu W, Zhihui C, Fan X (2017) Prevalence, demographic correlates, and association with psychological distress of
night eating syndrome among Chinese college students. Psychology, Health & Medicine 23(5):578-584.

https://doi.org/10.1016/0002-9343(55)90276-x
https://doi.org/10.1111/j.2042-7158.2011.01353.x
https://doi.org/10.1111/nyas.13467
https://doi.org/10.1016/j.jfma.2018.10.010
https://doi.org/10.1038/sj.ijo.0803664
https://doi.org/10.1016/j.sleep.2014.12.020
https://doi.org/10.1002/eat.20694
https://doi.org/10.1007/BF03327604
https://doi.org/10.1016/j.soard.2014.09.018
https://doi.org/10.1037/0278-6133.26.1.105


Page 11/12

https://doi.org/10.1080/13548506.2017.1400669

15. Fassino S, Abbate-Daga G, Amianto F, Leombruni P, Boggio S, Rovera GG (2002) Temperament and character pro�le of eating disorders:
A controlled study with the Temperament and Character Inventory. Int J Eat Disord 32(4):412-425. https://doi.org/10.1002/eat.10099

1�. Bulik CM, Sullivan PF, Fear JL, Pickering A (2000) Outcome of anorexia nervosa: Eating attitudes, personality, and parental bonding. Int
J Eat Disord 28(2):139-147. https://doi.org/10.1002/1098-108x(200009)28:2<139::aid-eat2>3.0.co;2-g

17. Anderson CB, Joyce PR, Carter FA, McIntosh VV, Bulik CM (2002) The effect of cognitive-behavioural therapy for bulimia nervosa on
temperament and character as measured by the Temperament and Character Inventory. Comp Psychiatry 43(3):182-188.
https://doi.org/10.1053/comp.2002.32359

1�. Gemignani S, Lazzeretti L, Ricca V, Rotella F (2016) Evaluating temperament in eating disorders: A dimensional approach. European
Neuropsychopharmacology 26(2):S753-S754. https://doi.org/10.1016/S0924-977X(16)31917-4

19. Rotella F, Mannucci E, Gemignani S, Lazzeretti L, Fioravanti G, Ricca V (2018) Emotional eating and temperamental traits in eating
disorders: A dimensional approach. Psychiatry Res 264:1-8. https://doi.org/10.1016/j.psychres.2018.03.066

20. Dalle Grave R, Calugi S, Marchesini G, Beck-Peccoz P, Bosello O, Compare A, Cuzzolaro M, Grossi E, Mannucci E, Molinari E, Tomasi F,
Melchionda N, Group QIS (2013) Personality features of obese women in relation to binge eating and night eating. Psychiatry Res
207(1-2):86-91. https://doi.org/10.1016/j.psychres.2012.09.001

21. Levine MP (2020) Prevention of eating disorders: 2019 in review. Eating Disord 28(1):6-20.
https://doi.org/10.1080/10640266.2020.1719342

22. Sonneville KR, Lipson SK (2018) Disparities in eating disorder diagnosis and treatment according to weight status, race/ethnicity,
socioeconomic background, and sex among college students. Int J Eat Disord 51(6):518-526. https://doi.org/10.1002/eat.22846

23. Mendlowicz MV, Jean-Louis G, Gillin JC, Akiskal HS, Furlanetto LM, Rapaport MH, Kelsoe JR (2000) Sociodemographic predictors of
temperament and character. J Psychiatr Res 34(3):221-226. https://doi.org/10.1016/s0022-3956(00)00014-5

24. McIntosh VVW, Jordan J, Carter JD, Frampton CMA, McKenzie JM, Latner JD, Joyce PR (2016) Psychotherapy for transdiagnostic binge
eating: A randomized controlled trial of cognitive-behavioural therapy, appetite-focused cognitive-behavioural therapy, and schema
therapy. Psychiatry Res 240:412-420. https://doi.org/10.1016/j.psychres.2016.04.080

25. Allison KC, Stunkard AJ, Thier SL (2004) Overcoming Night Eating Syndrome. New Harbinger, Oakland, CA

2�. Latzer Y, Tzischinsky O, Rozenstein HM, Allison K (2014) Reliability and cross-validation of the Night Eating Questionnaire (NEQ):
Hebrew version. Isr J Psychiatry Relat Sci 51(1):68-73. https://www.ncbi.nlm.nih.gov/pubmed/24858637

27. Lundgren JD, Allison KC, Stunkard AJ (2012) Assessment instruments for night eating syndrome. In: Lundgren JD, Allison KC, Vinai P,
Gluck ME (eds), Night Eating Syndrome: Research, Assessment, and Treatment, The Guildford Press, New York, pp 197-220

2�. Cloninger CR, Przybeck TR, Svrakic DM, Wetzel RD (1994) The Temperament and Character Inventory (TCI): A Guide to its Development
and Use. Center for Psychobiology of Personality, St Louis, MO

29. Cloninger CR (2008). The psychobiological theory of temperament and character: Comment on Farmer and Goldberg (2008).
Psychological Assessment 20(3):292-299; discussion 300-4. https://doi.org/10.1037/a0012933

30. Farmer RF, Goldberg LR (2008) A psychometric evaluation of the Revised Temperament and Character Inventory (TCI-R) and the TCI-
140. Psychological Assessment 20(3):281-291. https://doi.org/10.1037/a0012934

31. Fairburn CG, Cooper Z (1993) The eating disorder examination. In: Fairburn CG, Wilson GT (eds), Binge Eating: Nature, Treatment and
Assessment, The Guilford Press, New York, pp 317-360

32. First MB, Spitzer RL, Gibbon M, Williams J (1996) Structured Clinical Interview for DSM-IV Axis I disorders (Version 2.0). Patient eds.
Biometrics Research Department, New York State Psychiatric Institute

33. Colles SL, Dixon JB, O’Brien PE (2007) Night eating syndrome and nocturnal snacking: Association with obesity, binge eating and
psychological distress. Int J Obes (Lond) 31(11):1722-1730. https://doi.org/10.1038/sj.ijo.0803664

34. Nery FG, Hatch JP, Nicoletti MA, Monkul ES, Najt P, Matsuo J, Cloninger, R, Soares JC (2009) Temperament and character traits in major
depressive disorder: In�uence of mood state and recurrence of episodes. Depression and Anxiety 26(4):382-388.
https://doi.org/10.1002/da.20478

35. StataCorp (2015) Stata Statistical Software: Release 14. In: StataCorp LP, College Station, TX

3�. Núñez-Navarro A, Agüera Z, Krug I, Jiménez-Murcia S, Sánchez I, Araguz N, Gorwood P, Granero R, Penelo E, Karwautz A, Moragas L,
Saldaña S, Treasure J, Menchón JM, Fernández-Aranda F (2012) Do men with eating disorders differ from women in clinics,
psychopathology and personality? Eur Eat Disord Rev 20(1):23-31. https://doi.org/10.1002/erv.1146

https://doi.org/10.1080/13548506.2017.1400669
https://doi.org/10.1002/eat.10099
https://doi.org/10.1002/1098-108x(200009)28:2
https://doi.org/10.1053/comp.2002.32359
https://doi.org/10.1016/S0924-977X(16)31917-4
https://doi.org/10.1016/j.psychres.2018.03.066
https://doi.org/10.1016/j.psychres.2012.09.001
https://doi.org/10.1080/10640266.2020.1719342
https://doi.org/10.1002/eat.22846
https://doi.org/10.1016/s0022-3956(00)00014-5
https://doi.org/10.1016/j.psychres.2016.04.080
https://www.ncbi.nlm.nih.gov/pubmed/24858637
https://doi.org/10.1037/a0012933
https://doi.org/10.1037/a0012934
https://doi.org/10.1038/sj.ijo.0803664
https://doi.org/10.1002/da.20478
https://doi.org/10.1002/erv.1146


Page 12/12

37. Haslam N, Holland E, Kuppens P (2012) Categories versus dimensions in personality and psychopathology: A quantitative review of
taxometric research. Psychol Med 42(5):903-920. https://doi.org/10.1017/S0033291711001966

3�. Luo X, Donnellan MB, Burt SA, Klump KL (2016) The dimensional nature of eating pathology: Evidence from a direct comparison of
categorical, dimensional and hybrid models. J Abnorm Psychol 125(5):715-726. https://doi.org/10.1037/abn0000174

39. Jordan J, McIntosh VVW, Carter FA, Joyce PR, Frampton CMA, Luty SE, McKenzie JM, Carter JD, Bulik CM (2017) Predictors of
premature termination from psychotherapy for anorexia nervosa: Low treatment credibility, early therapy alliance and self-
transcendence. Int J Eat Disord 50(8):979-983. https://doi.org/10.1002/eat.22726

40. Caspi A (2000) The child is the father of the man: Personality continuities from childhood to adulthood. Journal of Personality and
Social Psychology 78(1):158-172. https://doi.org/20.2037/0022-3514.78.1.158

41. Rowe S, Jordan J, McIntosh V, Carter F, Frampton C, Bulik C, Joyce P (2011) Dimensional measures of personality as a predictor of
outcome at 5-year follow-up in women with bulimia nervosa. Psychiatry Res 185(3):414-420.
https://doi.org/10.1016/j.psychres.2010.07.017

42. Dalle Grave R, Calugi S, El Ghoch M, Marzocchi R, Marchesini G (2014) Personality traits in obesity associated with binge eating and/or
night eating. Curr Obes Rep 3(1):120-126. https://doi.org/10.1007/s13679-013-0076-5

43. Fassino S, Daga GA, Pierò A, Rovera GG (2002) Dropout from brief psychotherapy in anorexia nervosa. Psychother Psychosom
71(4):200-206. https://doi.org/10.1159/000063645

44. Eldredge KL, Locke KD, Horowitz LM (1998) Patterns of interpersonal problems associated with binge eating disorder. Int J Eat Disord
23(4):383-389. https://doi.org/10.1002/(sici)1098-108x(199805)23:4<383::aid-eat5>3.0.co;2-e

45. Miotto P, Pollini B, Restaneo A, Favaretto G, Preti A (2008) Aggressiveness, anger, and hostility in eating disorders. Compr Psychiatry
49(4):364-373. https://doi.org/10.1016/j.comppsych.2008.01.004

4�. Costa MB, Melnik T (2016) Effectiveness of psychosocial interventions in eating disorders: An overview of Cochrane systematic
reviews. Einstein (Sao Paulo) 14(2):235-277. https://doi.org/10.1590/ S1679-45082016RW3120

47. Tanofsky-Kraff M, Wil�ey DE, Young JF, Mufson L, Yanovski SZ, Glasofer DR, Salaita CG (2007) Targeting binge eating for the
prevention of excessive weight gain: Interpersonal psychotherapy for adolescents at high-risk for adult obesity. Obesity 15(6):1345-
1355. https://doi.org/10.1038/oby.2007.162

4�. Duarte C, Pinto-Gouveia J, Stubbs RJ (2017) Compassionate attention and regulation of eating behaviour: A pilot study of a brief low-
intensity intervention for binge eating. Clin Psychol Psychother 24(6):O1437-O1447. https://doi.org/10.1002/cpp.2094

49. Miettunen J, Raevuori A (2012) A meta-analysis of temperament in axis I psychiatric disorders. Compr Psychiatry 53(2):152-166.
https://doi.org/10.1016/j.comppsych.2011.03.008

50. Cassin SE, von Ranson KM (2005) Personality and eating disorders: A decade in review. Clin Psychol Rev 25(7):895-916.
https://doi.org/10.1016/j.cpr.2005.04.012

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

Supplementarymaterial.docx

https://doi.org/10.1017/S0033291711001966
https://doi.org/10.1037/abn0000174
https://doi.org/10.1002/eat.22726
https://doi.org/20.2037/0022-3514.78.1.158
https://doi.org/10.1016/j.psychres.2010.07.017
https://doi.org/10.1007/s13679-013-0076-5
https://doi.org/10.1159/000063645
https://doi.org/10.1002/(sici)1098-108x(199805)23:4
https://doi.org/10.1016/j.comppsych.2008.01.004
https://doi.org/10.1590/
https://doi.org/10.1038/oby.2007.162
https://doi.org/10.1002/cpp.2094
https://doi.org/10.1016/j.comppsych.2011.03.008
https://doi.org/10.1016/j.cpr.2005.04.012
https://assets.researchsquare.com/files/rs-198585/v1/b4f55d9b293fe83db182739e.docx

