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Abstract
Background: The bi-relationships between psychological stress, negative affect and disordered eating has been well
studied in western culture, while tri-relationship among them, i.e. how some of those factors influence these birelationships, has rarely been studied. However, there has been little related study in the different Chinese culture. This
study was conducted to investigate the bi-relationships and tri-relationship between psychological stress, negative affect,
and disordered eating attitudes and behaviors in young Chinese women.
Methodology: A total of 245 young Chinese policewomen employed to carry out health and safety checks at the 2010
Shanghai World Expo were recruited in this study. The Chinese version of the Perceived Stress Scale (PSS-10), Beck
Depression Inventory Revised (BDI-II), Beck Anxiety Inventory (BAI), and Eating Attitude Test (EAT-26) were administered to
all participants.
Principal Findings: The total scores of PSS-10, BDI-II and BAI were all highly correlated with that of EAT-26. The PSS-10 score
significantly correlated with both BDI-II and BAI scores. There was no statistically significant direct effect from perceived
stress to disordered eating (–0.012, 95%CI: –.038,0.006, p = 0.357), however, the indirect effects from PSS-10 via affect
factors were statistically significant, e.g. the estimated mediation effects from PSS to EAT-26 via depression and anxiety were
0.036 (95%CI: 0.022,0.044, p,0.001) and 0.015 (95%CI: 0.005,0.023, p,0.01), respectively.
Conclusions: Perceived stress and negative affects of depression and anxiety were demonstrated to be strongly associated
with disordered eating. Negative affect mediated the relationship between perceived stress and disordered eating. The
findings suggest that effective interventions and preventative programmes for disordered eating should pay more attention
to depression and anxiety among the young Chinese female population.
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Though there are no current community-based epidemiological
data on ED in China, early surveys of Chinese students have
demonstrated ED prevalence rates ranging from 1.1 to 3.62%
[7,8]. More recent studies have shown a trend towards an increase
of these disorders, ranging from 4.7% to 17% [9,10]. These values
are approaching the prevalence rates of university students in
western countries (6% to 20%) [11,12,13]. Dieting and binging
behaviors, which are most frequent disordered eating behaviors,
have been found to be common among Chinese young females.
Studies in this area have reported that between 49.9% [14] and
55.7% [8] of the university females had dieted and between 20%
[15] and 58.3% [14] of the students binged frequently. Thus,
disordered eating has become a significant and growing problem
in modern China [3,15].
Although, the etiology of the eating disorders remains unclear,
previous studies have demonstrated that genetic predisposition and

Introduction
From ancient times ‘‘food’’ and ‘‘eating’’ are a vital part of
Chinese culture [1] as they have psychological and social function
in this society. Food is also used to treat and prevent disease in this
culture [2]. However, since China’s ‘open policy’ started two
decades ago with increasing access to Western-style media,
Chinese society has changed their aesthetic ideals and their
relationship with food. Western cultural values and media imagery
have been blamed for the increase in body dissatisfaction among
this population, which has played a major role in the development
of disordered eating and Eating Disorders (ED) in China [3,4].
This is not unique for China as Westernization of cultures has
been linked to disordered eating and ED in other non-Western
societies, such as Fiji, Malaysia and Japan [5,6].
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specific environmental factors are implicated in the development
of these conditions [16,17]. Among the various factors studied,
psychological stress and negative affects, such as depression and
anxiety, have been suggested to be strongly associated with
disordered eating and ED [18,19,20,21].
Various psychological stressors have been shown to be related to
eating problems such as prolonged work stress or stress related to
social situation [22,23]. As resilience to the stress has been shown
to be crucial for a sense of well-being, which includes a positive
social interactions [24], it is not surprising that the role of stress has
been found to determine the onset and the natural course of eating
disorders [25]. It is not so much the severity of the stressful event
but the perception of the stressful situations which may precipitate
a disordered eating. Lazarus proposed that for an event or
situation to be considered stressful, it must be perceived as stressful
by the individual [26]. Subsequently the Perceived Stress Scale
(PSS) [27] have been used widely to measure the way patients
perceive stress generally [28,29]. It measures the degree to which
one perceives aspects of one’s life as uncontrollable, and unpredictable. Researchers of western countries have identified an
association between the ability of a person to perceived stress and
disordered eating [19,30,31]; in particular, it has been found that
eating-disordered individuals perceive events more stressful than
controls [32].
It has also been widely accepted that psychological stress is
associated with negative affects such as depression, and anxiety
[33,34,35]. Furthermore, a strong association has been found
between negative affect and disordered eating behaviors [20,21].
The authors of these studies have demonstrated that negative
emotions such as depression, anxiety, anger, or sadness leads to
changes in eating behavior, such as a decrease [36] or increase
[37] of food intake. Negative affect have been shown to result in
disordered eating in not only eating-disordered women [38], but
also in normal-weight dieters [39].
Although the bi-relationships between psychological stress,
negative affect and disordered eating, i.e. pairwise relationships
between psychological stress and disordered eating, between
psychological stress and negative affect, and between negative
affect and disordered eating, have been well studied in western
culture, few study has explored the tri-relationship among them,
i.e. how some of those factors influence these bi-relationships.
Obviously, rapid development and change in recent China
leads to increasing psychological stress in Chinese population.
Compared to Western culture, firstly, Chinese tend to suppress or
deny their feelings, which has contributed to the development of
psychosomatic symptoms [40,41]; while disordered eating is a kind
of psychosomatic symptom. Secondly, there have been rich eating
cultures in the Chinese long history. Accordingly, what is the
relationship between stress, feelings and eating in this unique
‘eating culture’? Are Chinese people prone to developing
disordered eating behaviors as a coping mechanism when
confronted with stress? Nevertheless, there has been few related
studies in China.
Based on the results of earlier studies, this study has two
aims. The first aim is to examine the relationship between
perceived stress and disordered eating in a sample of Chinese
young females known to be confronted with high levels of stress,
such as policewomen. The second aim is to examine whether
the relationship between perceived stress and disordered eating
is mediated by symptoms of negative affect, such as depression
and anxiety. The study will be conducted in China making it
one of the very few studies in the field of eating disorders from
this country.
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Methods
Ethics Statement
This research protocol was approved by the Ethics Committee
of the Shanghai Mental Health Center and written informed
consent have been obtained from all the study participants.

Participants
Participants were recruited from policewomen who were
employed to carry out the health and safety checks at the 2010
Shanghai World Expo as part of the Chinese army. These women
were part of the undergraduate and postgraduate student
population who trained for this specific role for 8-hours-per-day
for a period of six month before. This study was carried out in July
2010.
The heath care coordinator for the army selected participants
randomly for the study by distributing the invitation letter which
explained the project in detail. Following agreement to participate
in the study, written informed consent was taken from the
policewomen. Due to financial pressures the study could only
invite a max of 260 participants.

Instruments and Measures
Participants completed a set of self-administered questionnaires
to evaluate their perceived stress, their eating disorders symptomatology and their anxiety and depression. Socio-demographic
information was also obtained and participants’ body mass index
(BMI) was calculated (kg/m2) with their reported height and
weight.
Perceived stress scale-10 (PSS-10) [42]. The PSS-10 was
used to measure the way women perceived stress in their day to
day life. It measures the degree to which one perceives aspects of
one’s life as uncontrollable, unpredictable, and overloading.
Participants are asked to respond to each question on a 5-point
Likert scale ranging from 0 (never) to 4 (very often), indicating how
often they have felt or thought a certain way within the past
month. Scores can range from 0 to 40, with higher composite
scores indicative of greater perceived stress. The PSS-10 has
demonstrated good reliability and validity in western countries
[43,44]. The psychometric properties of the Chinese version of the
PSS-10 also demonstrated adequate psychometric properties for
evaluating stress levels, which support its use among the Chinese
population [45]. In the present study, the overall Cronbach’s alpha
was 0.86.
The beck depression inventory revised (BDI-II)
[46]. The BDI-II is a 21-item self-administered instrument

designed to assess the severity of depression symptoms over the
preceding week. Each item is assigned a score of 0–3, with 3
indicating the most severe symptoms. A cumulative score is
determined by adding the scores of the individual items. The total
score can range from 0 to 63. Higher total scores indicate more
severe depression symptoms. The BDI-II is a reliable and wellvalidated measure in screening for depression symptoms in adults
with Cronbach’s alpha ranging from 0.73 to 0.95, and the
Simplified Chinese version has been widely used in China [47].
The beck anxiety inventory (BAI) [48]. The BAI is a 21question 4-point self-report inventory that is used for measuring
the severity of an individual’s anxiety. Possible scores range
between 0 and 63. Increasing scores indicate increasing intensity of
anxiety symptoms. The BAI is a widely accepted instrument with
high internal consistency (Cronbachs a = 0.92), a test-retest
reliability over one week of 0.75, and has been shown to have
good validity [49]. The Simplified Chinese version of the BAI has
similar psychometric properties [50].
2
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26-Item eating attitude test (EAT-26) [51]. Disordered
eating symptoms were assessed using EAT-26. This is one of the
most widely used standardized measures used to assess ‘‘eating
disorder risk’’ based on attitudes, feelings, and behaviors related to
eating and eating disorder symptoms [51,52]. Participants are
asked to respond to each question on a 6-point scale which score
respectively 3 (always), 2 (Usually), 1 (Often), 0 (never), 0 (Rarely)
and 0 (Sometimes), indicating how often they have the eating
symptoms and concerns that are common in eating disorders.
Total scores of EAT-26 can range from 0 to 78, with higher scores
indicative of more severe disordered eating. A score at or above 20
indicates a high risk of eating disorder. It is widely used and highly
reliable and valid, including the Chinese version [4,51,52,53].

Results
Descriptive Analyses
Out of the 260 recruited participants a total of 245 (94.2%)
policewomen completed this study and were brought into
statistical analysis. All of the participants were unmarried young
policewomen and had the same working hours. The demographic
characteristics, i.e. age, educated time and results of the
questionnaires are described (Table 1).

Correlations between the Variables
In the total participants the variables of perceived stress,
depressive affect and anxious affect were all highly correlated with
disordered eating measures (Table 2). In addition, higher level of

Analytic Strategy
Descriptive statistics and Pearson’s correlation were used to
explore the potential associations among variables included in this
study. Path regression analysis was used to test the hypothesized
that perceived stress could lead to eating disorder and such
relationship could be mediated by affect factors. In the analysis
disordered eating was the outcome variable, perceived stress was
the predictor and affect factors were mediators as shown in
Figure 1. Confirmatory Factor Analysis (CFA) of EAT-26 showed
the 2nd order factor structure of disordered eating measure with 1
second order factor and 3 first order factors fitting the data well,
therefore latent disordered eating factor was used in the path
analysis. Although CFA showed good factor structure for PSS and
affect measure, the sample size in this study is not large enough to
include all above variables as latent measures in path modeling, so
summary measure of item scores of each scale was used for the
anlaysis. Mplus software was used to conduct the CFA and path
regression analysis [54]. Bootstrapping with 500 draws was used to
quantify the 2.5–97.5th percentiles (equivalent to 95%CI) of
mediation effects due to its potential non-normality [55].

Table 1. Socio-demographic characteristics and eating
disorders, perceived stress values, depression and anxiety
scores of the participants studied (n = 245).

Variable

Participants
Mean

SD

Range

Age (year-old)

21.14

1.30

18,25

Educated time(years)

14.47

1.20

11,18

BMI (kg/m2)

21.58

2.14

16.00,30.82

PSS-10

15.05

5.82

0,33

BDI-II

8.61

7.98

0,39

BAI

8.08

7.42

0,37

EAT-26

10.71

8.76

0,69

Note: BMI, Body Mass Index; PSS-10, 10-item Perceived Stress Scale; BDI-II, Beck
Depression Inventory Revised; BAI, Beck Anxiety Inventory; EAT-26, 26-item
Eating Attitude Test.
doi:10.1371/journal.pone.0046878.t001

Figure 1. Mediation model exploring the relationship between PSS and EAT. Note1: PSS-10, 10-item Perceived Stress Scale; BDI-II, Beck
Depression Inventory Revised; BAI, Beck Anxiety Inventory; EAT-26, 26-item Eating Attitude Test. Note2: *p,0.05; **p,0.01; ***p,0.001. Note3:
Indirect effects from PSS to EAT-26 via depression is 0.036 (95%CI: 0.022, 0.044, p,0.001); Indirect effects from PSS to EAT-26 via anxiety is 0.015
(95%CI: 0.005,0.023, p,0.01).
doi:10.1371/journal.pone.0046878.g001
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consistent with the psychosomatic theory [57], the affect regulation
models [58] and the escape theory [37], which explains disordered
eating behaviors. These theories imply that disordered are used to
relieve negative emotions and aversive self-awareness [21].
The study also aimed to investigate the mediation effect of
negative affect in the form of anxiety and depressive symptoms, in
the relationship between perceived stress and disordered eating
symptoms. In that respect the study found that, among Chinese
women, depression and anxiety mediated this relationship. This
could be explained by analyzing the role of certain eating disorders
behaviors, for example, it has been suggested that disordered
eating behaviors such as binge eating and purging may relieve
tension or regulate anxiety and may serve as a form of stress
release in young women [37]. These finding are in keeping with
Western findings. For example, Rojo and his colleagues (2006)
found that psychiatric co-morbidity, including depression and
anxiety, was a partial mediating factor in the association between
stress and EDs [59]. Another study proposed that the association
between certain psychological stress variables, including family
conflict, family cohesion and childhood abuse, and disordered
eating was mediated by alexithymia and depression [60].
The strong association found between disordered eating and
psychological stress, and the mediating role of both of depression
and anxiety among this relationship, would increase our understanding of the etiology of disordered eating. It also implies that
the existed relationships between stress and disordered eating may
weaken when the mediated negative affects of depression and
anxiety is controlled. The findings of this study would suggest that
interventions aiming at improving depression and anxiety may
reduce eating problems among young Chinese women when
confronted with stress. In view of the rapid increase of individuals
with disordered eating behaviors in China, Chinese professionals
and policymakers should aim to develop preventive strategies for
the vulnerable population targeting at anxiety and depression
symptoms which have been developed as a result of stress factors.
There are several limitations to this study that should be noted.
The study is limited by the reliance on self-report measures, the
specific population studied, without control groups and the crosssectional nature of the study which leads to difficulty to determine
a causal order among the variables. Further research may address
some of the methodological issues raised in this study in order to
clarify the complex interrelationships among stress, affect, and
disordered eating.

Table 2. Bivariate correlations between the variables for the
participants.

Variable

PSS-10

PSS-10

–

BDI-II

BAI

BDI-II

0.673***

–

BAI

0.589***

0.707***

–

EAT-26

0.307***

0.408***

0.330***

Note: PSS-10, 10-item Perceived Stress Scale; BDI-II, Beck Depression Inventory
Revised; BAI, Beck Anxiety Inventory; EAT-26, 26-item Eating Attitude Test.
*p,0.05;
**p,0.01;
***p,0.001.
doi:10.1371/journal.pone.0046878.t002

perceived stress was related with not only higher scores on
depression but also higher scores on anxiety.

Mediations Analysis
We predicted that the effect of perceived stress in causing
disordered eating would be mediated by negative affect of
depression and anxiety. Path regression analysis results showed
depression and anxiety could increase the disordered eating
measure, and perceived stress strongly influences both depression
and anxiety level. There was no statistically significant direct effect
from perceived stress to disordered eating (–0.012, 95%CI: –
.038,0.006, p = 0.357), however, the indirect effects from PSS via
affect factors were statistically significant, e.g. the estimated
mediation effects from PSS to EAT-26 via depression and anxiety
were 0.036 (95%CI: 0.022,0.044, p,0.001) and 0.015 (95%CI:
0.005,0.023, p,0.01), respectively (Figure 1).

Discussion
Eating Disorders, once considered a Western ‘‘culture-bound’’
syndrome, is now known to exist among non-Western populations.
The last few years have seen a significant increase in disordered
eating behaviors in China [3,8,15], which is likely to reflect an
increase in the incidence rate and awareness of the illness by
Chinese professionals.
This study showed that, within the Chinese population of young
women, disordered eating is highly associated with perceived
stress. This finding is consistent with past studies examining the
relationship between stress and eating disorders in the Western
world [19,31,56]. Results also indicated a strong association
between symptoms of depression and anxiety and levels of
disordered eating. This again adds to the existing literature from
other countries [21,38]. The findings of this study are also

Author Contributions
Conceived and designed the experiments: JC ZW MY. Performed the
experiments: JC ZW XJ YX JQ. Analyzed the data: JC BG MY.
Contributed reagents/materials/analysis tools: HZ ZX MY. Wrote the
paper: JC JA BG.

References
6. Makino M, Tsuboi K, Dennerstein L (2004) Prevalence of eating disorders:
a comparison of Western and non-Western countries. Medscape General
Medicine 6.
7. Chen ZF, Mitchell JE, Li K, Yu WM, De Lan Y, et al. (1992) The prevalence of
anorexia nervosa and bulimia nervosa among freshman medical college students
in China. International Journal of Eating Disorders 12: 209–214.
8. Qian M, Liu X (2002) Dieting and Eating Disorder of Female Students in
Colleges in Beijing [J]. Chinese Mental Health Journal 16: 753–757.
9. Shi Y, Liang H, Li W, Duan J (2009) Atypical Nervosa among Female College
Students in Shanghai. Chinese Journal of Health Psychology 17: 412–414.
10. Lu X, Zhang N (2008) A survey of eating behaviors among 703 female university
and middle schoole students in Nanjing. Chinese School Health 29: 637–638.
11. Doll HA, Petersen SE, Stewart-Brown SL (2005) Eating disorders and emotional
and physical well-being: associations between student self-reports of eating

1. Mintz SW, Du Bois CM (2002) The anthropology of food and eating. Annual
Review of Anthropology: 99–119.
2. Koo LC (1984) The use of food to treat and prevent disease in Chinese culture.
Social Science & Medicine 18: 757–766.
3. Lee S, Lee AM (2000) Disordered eating in three communities of China:
a comparative study of female high school students in Hong Kong, Shenzhen,
and rural Hunan. International Journal of Eating Disorders 27: 317–327.
4. Lee S, Kwok K, Liau C, Leung T (2002) Screening Chinese patients with eating
disorders using the Eating Attitudes Test in Hong Kong. International Journal of
Eating Disorders 32: 91–97.
5. Becker AE, Burwell RA, Herzog DB, Hamburg P, Gilman SE (2002) Eating
behaviours and attitudes following prolonged exposure to television among
ethnic Fijian adolescent girls. The British Journal of Psychiatry 180: 509.

PLOS ONE | www.plosone.org

4

October 2012 | Volume 7 | Issue 10 | e46878

Negative Affect Mediates Stress on Eating

12.

13.
14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.

25.
26.
27.
28.

29.

30.

31.

32.

33.

34.

35.

36. Schachter S, Goldman R, Gordon A (1968) Effects of fear, food deprivation, and
obesity on eating. Journal of Personality and Social Psychology 10: 91.
37. Heatherton TF, Herman CP, Polivy J (1991) Effects of physical threat and ego
threat on eating behavior. Journal of Personality and Social Psychology 60: 138.
38. Agras WS, Telch CF (1998) The effects of caloric deprivation and negative affect
on binge eating in obese binge-eating disordered women*. Behavior Therapy 29:
491–503.
39. Polivy J, Herman CP, McFarlane T (1994) Effects of anxiety on eating: Does
palatability moderate distress-induced overeating in dieters? Journal of
Abnormal Psychology 103: 505.
40. Kleinman AM (1977) Depression, somatization and the new cross-cultural
psychiatry.
41. Cheung FM (1982) Psychological symptoms among Chinese in urban Hong
Kong. Social Science & Medicine 16: 1339–1344.
42. Cohen S (1988) Perceived stress in a probability sample of the United States.
43. Mitchell AM, Crane PA, Kim Y (2008) Perceived stress in survivors of suicide:
psychometric properties of the Perceived Stress Scale. Res Nurs Health 31: 576–
585.
44. Cohen S, Williamson G (1988) Perceived stress in a probability sample of the
United States. In: Spacapan S, Oskamp S, editors. The Social Psychology of
Health: Claremont Symposium on Applied Social Psychology. Newbury Park,
CA: Sage Publications, Inc. 31–67.
45. Wang Z, Chen J, Boyd JE, Zhang H, Jia X, et al. (2011) Psychometric properties
of the Chinese version of the Perceived Stress Scale in policewomen. PLoS One
6: e28610.
46. Beck AT, Steer RA, Brown GK, editors (1996) BDI-II, Beck depression
inventory: manual (2nd ed). San Antonio, TX; Boston: Psychological Corp.;
Harcourt Brace.
47. Wang Z, Yuan C, Huang J (2011) Reliability and validity of the Chinese version
of Beck Depression Inventory-II among depression patients. Chinese Ment
Health J 25: 476–480.
48. Beck AT, Epstein N, Brown G, Steer RA (1988) An inventory for measuring
clinical anxiety: Psychometric properties. Journal of Consulting and clinical
Psychology 56: 893.
49. Beck AT, Epstein N, Brown G, Steer RA (1988) An inventory for measuring
clinical anxiety: psychometric properties. J Consult Clin Psychol 56: 893–897.
50. Kin-wing S (2002) A study of psychometric properties, normative scores and
factor structure of Beck Anxiety Inventory Chinese Version. Chinese Journal of
Clinical Psychology 10: 4–6.
51. Garner DM, Olmsted MP, Bohr Y, Garfinkel PE (1982) The eating attitudes
test: psychometric features and clinical correlates. Psychological Medicine 12:
871–878.
52. Garner DM, Garfinkel PE (1979) The Eating Attitudes Test: An index of the
symptoms of anorexia nervosa. Psychological Medicine 9: 273–279.
53. Mintz LB, O’Halloran MS (2000) The Eating Attitudes Test: Validation with
DSM-IV eating disorder criteria. Journal of Personality Assessment 74: 489–503.
54. Muthen LK, Muthen BO, editors (2007) Mplus user’s guide: Statistical analysis
with latent variables (5th ed.). Los Angeles, CA: Muthén & Muthén.
55. MacKinnon DP, Lockwood CM, Hoffman JM, West SG, Sheets V (2002) A
comparison of methods to test mediation and other intervening variable effects.
Psychological methods 7: 83.
56. Horesh N, Apter A, Lepkifker E, Ratzoni G, Weizmann R, et al. (1995) Life
events and severe anorexia nervosa in adolescence. Acta Psychiatrica
Scandinavica 91: 5–9.
57. Bruch H, editor (1973) Eating disorders. New York: Basic Books.
58. McCarthy M (1990) The thin ideal, depression and eating disorders in women.
Behaviour research and therapy 28: 205–214.
59. Rojo L, Conesa L, Bermudez O, Livianos L (2006) Influence of stress in the
onset of eating disorders: data from a two-stage epidemiologic controlled study.
Psychosomatic medicine 68: 628–635.
60. Mazzeo SE, Espelage DL (2002) Association between childhood physical and
emotional abuse and disordered eating behaviors in female undergraduates: An
investigation of the mediating role of alexithymia and depression. Journal of
Counseling Psychology 49: 86.

disorders and quality of life as measured by the SF-36. Quality of life research
14: 705–717.
Sell L, Robson P (1998) Perceptions of college life, emotional well-being and
patterns of drug and alcohol use among Oxford undergraduates. Oxford Review
of Education: 235–243.
Szweda S, Thorne P (2002) The prevalence of eating disorders in female health
care students. Occupational Medicine 52: 113.
Fu D, Wang J, Chen W, Bi Y (2005) Disordered eating attitudes and behaviors
and related mood states among female university students in Beijing. Chinese
Mental Health Journal 19: 525–528.
Fan Y, Duan Y, Hao L, Li Y, Yang Y, et al. (2009) Status of eating disorders of
high school students in seven cities of China. Chinese Journal of Health
Education 125: 657–659.
Fairburn CG, Harrison PJ (2003) Eating disorders. Lancet 361: 407–416.
Schur E, Noonan C, Polivy J, Goldberg J, Buchwald D (2009) Genetic and
environmental influences on restrained eating behavior. International Journal of
Eating Disorders 42: 765–772.
Ball K, Lee C (1999) Psychological stress and disordered eating: an exploratory
study with young Australian women. Women & health 29: 1–15.
Ball K, Lee C (2000) Relationship between psychological stress, coping and
disordered eating: A review. Psychology & Health 14: 1007–1035.
Greeno CG, Wing RR (1994) Stress-induced eating. Psychological Bulletin 115:
444.
Spoor STP, Bekker MHJ, Van Strien T, van Heck GL (2007) Relations between
negative affect, coping, and emotional eating. Appetite 48: 368–376.
Wardle J, Steptoe A, Oliver G, Lipsey Z (2000) Stress, dietary restraint and food
intake. Journal of Psychosomatic Research 48: 195–202.
Oliver G, Wardle J (1999) Perceived effects of stress on food choice. Physiology
& behavior 66: 511–515.
Jacobs N, Kenis G, Peeters F, Derom C, Vlietinck R, et al. (2006) Stress-related
negative affectivity and genetically altered serotonin transporter function:
evidence of synergism in shaping risk of depression. Archives of general
psychiatry 63: 989.
Corstorphine E, Mountford V, Tomlinson S, Waller G, Meyer C (2007) Distress
tolerance in the eating disorders. Eating behaviors 8: 91–97.
Lazarus RS, Folkman S (1984) Stress, appraisal, and coping. New York:
Springer Pub. Co. xiii, 445 p.
Cohen S, Kamarck T, Mermelstein R (1983) A global measure of perceived
stress. Journal of health and social behavior: 385–396.
Soukup VM, Beiler ME, Terrell F (1990) Stress, coping style, and problem
solving ability among eating-disordered inpatients. Journal of Clinical Psychology 46: 592–599.
Striegel Moore RH, Silberstein LR, Frensch P, Rodin J (1989) A prospective
study of disordered eating among college students. International Journal of
Eating Disorders 8: 499–509.
Nguyen-Rodriguez ST, Chou CP, Unger JB, Spruijt-Metz D (2008) BMI as
a moderator of perceived stress and emotional eating in adolescents. Eating
behaviors 9: 238–246.
Ball K, Lee C (2002) Psychological stress, coping, and symptoms of disordered
eating in a community sample of young Australian women. Int J Eat Disord 31:
71–81.
Tuschen-Caffier B, Vogele C (2000) Psychological and physiological reactivity to
stress: An experimental study on bulimic patients, restrained eaters and controls.
Psychotherapy and Psychosomatics 68: 333–340.
Feldman PJ, Cohen S, Lepore SJ, Matthews KA, Kamarck TW, et al. (1999)
Negative emotions and acute physiological responses to stress. Annals of
Behavioral Medicine 21: 216–222.
Dohrenwend BP (2006) Inventorying stressful life events as risk factors for
psychopathology: Toward resolution of the problem of intracategory variability.
Psychological Bulletin 132: 477.
Apostolo JLA, Figueiredo MH, Mendes AC, Rodrigues MA (2011) Depression,
anxiety and stress in primary health care users. Revista Latino-Americana de
Enfermagem 19: 348–353.

PLOS ONE | www.plosone.org

5

October 2012 | Volume 7 | Issue 10 | e46878

