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ABSTRACT – Background and Objectives: Few studies have been conducted to explore
eating behavior and weight concern among middle-aged women.
Methods: Participants were a sample of 236 Chinese women aged 30-52. Outcome
measures were various symptoms related to eating disorders, the weight concern and psychological characteristics subscales of the Eating Disorder Inventory-2 questionnaire
(EDI-2). Independent variables were age, education level and BMI. ANOVA-Test and Linear Regression were performed.
Results: A group of women (N = 132, 78%) with normal weight (19 ≤ BMI ≤ 24)
showed dissatisfaction with their weight and wanted to reduce it. Overweight and obese
women scored significantly higher on the subscale Body Dissatisfaction on the EDI-2 than
women with lower BMI. In comparison to the older group (50-59), the younger group (3039) and middle-aged group (40-49) expressed the desire to lose weight with a lower BMI.
Conclusions: In comparison to age, the BMI had a stronger impact on the psychological and behavioral traits related to the eating disorders among a group of middle-aged Chinese women.
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Introduction
Some epidemiological studies about eating disorders have been conducted in Mainland China. Zhang et al. found through their
survey in China that 1.1% of college students (1.1% of females) met DSM-III-R criteria for bulimia, 1.2 % of male students and
1.3% of females met DSM-III criteria for
bulimia. Binge eating, purging on a regular
basis and anorexia nervosa were not found1.
Xiao, Qian, Huon and Wang found that
1.1% of school-girls in Beijing (capital city
of China) were diagnosed with eating disorder not otherwise specified (EDNOS) (with
bulimia) according to DSM-IV2. In Hong
Kong, Leung, Lam and Chan reported that
three girls (0.07%) met the diagnostic criteria for anorexia nervosa, and 32 (0.7%)
were classified with bulimia nervosa, and
126 girls (2.7%) were shown to have subclinical eating disorders3.
Eating Disorders are generally considered to affect females during adolescence
and early adulthood4. In recent years there
has been a growing recognition that these
disorders may occur during midlife as well4.
Cumella and Kally presented that middleage patients showed significantly more diagnosed of anorexia nervosa, both subtypes,
and fewer diagnoses of bulimia nervosa.
They also showed greater ED severity but
fewer body image issues in comparison
with patients who are young adults5. Recent
findings showed that at least one out of
every ten patients with an eating disorder is
over the age of 406,7. Wiseman, Sunday,
Klapper, Harris and Halmi reported that
there were twice as many 40- to 49-year old
women, who joined the Cornell Eating Disorders Program in 1998 as there were in
19888. One study of older women aged 6070 years demonstrated that 3.8% of the participants met the criteria for having an eating disorder, and 4.4% reported a single

symptom of eating disorders9. The prevalence of older women with eating disorders
in the study conducted by Matzek et al. was
close to that found among younger women,
which is established at about 3%10. The results of studies with middle or older adults
showed inconsistency11. Johnson and Bedford explored that young participants (18-34
years) (both genders) showing significantly
high levels of food preoccupation and image
preoccupation on the questionnaire EAT, in
comparison with those in the 35-64 years
group and over 65 years group12. Although
women in midlife showed frequent Body
Dissatisfaction and disordered eating, research on variables related to these attitudes
and behaviors was limited13. Developmental
factors are also likely to be associated with
Body Dissatisfaction and disordered eating
in midlife13. Concern about aging-related
changes has been found to be related to Body Dissatisfaction and Drive for Thinness14,15.
Late-onset eating disorders symptoms could
be a reaction to the biological changes related
to aging16, such as the weight gain and the
increase in body fat at menopause, combined with the weight increases associated
with certain medical illnesses and medications treatment which may raise distress and
dissatisfaction17-19.
Perfectionism and socio-cultural pressure
to be thin were significantly related to the
eating pathology of middle-age females20,21.
Middle aged and older aged women diet to
retain or regain a youthful appearance in a
culture in which an inordinate emphasis is
placed on youth and thinness22.
Furthermore, research has shown that education could be an important determinant
of desirable weight23.
One of the reasons for the present survey
focusing on women in midlife is that mothers’ eating attitudes can be a risk factor for
adolescents’ eating disorders.
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Evans and Grange argued that mothers
with eating disorders and their children had
similar levels of satisfaction with their body
sizes and perceived their current weights and
shapes at a similar degree of accuracy24. Lowes and Tiggemann established through their
study that there was a link between children’s
Body Dissatisfaction and their perception of
their mothers’ Body Dissatisfaction25.
To our knowledge, there have not been
any previous reports about the eating attitudes and weight concerns of middle-aged
Chinese women. This cross-section study
was designed to determine psychological
and behavioral traits relevant to eating disorders in a group of middle-aged Chinese
women and to assess how they evolve across
BMI- and age groups.
From this theoretical framework, the following hypotheses were developed:
1. Age group: The younger group (30-39)
will show significantly higher scores than
the middle aged group (40-49) and older
aged group (50-59) on the subscales Body
Dissatisfaction and Drive for Thinness on
the questionnaire EDI-2.
2. BMI group: The obesity and overweight groups will show significantly higher scores on the subscales Body Dissatisfaction and Drive for Thinness on the EDI-2
than the other BMI groups.
3. Educational level: Educational level
predicts Body Dissatisfaction on the questionnaire EDI-2.

Methods
Participants
The study was administered by the Institute of Educational Science, Shanghai Nor-

mal University. The institute also has overseen the ethical and moral consequences of
the survey. The survey questionnaire was
approved by the institutional review board
of Shanghai Normal University.
From February to April 2006, the survey
was conducted in two urban elementary
schools of Shanghai with the consent of the
school authorities and teachers. Initially,
260 pupils took a Chinese version of the
questionnaire of EDI-2 to their mothers.
The purpose and topic of the survey were
explained to the women. Those mothers
gave consents to participate in the survey responded to the questionnaire.
The available questionnaire was returned
by 236 women (90.7%). the questionnaires
of 24 participants were excluded, because
they did not give the questionnaire back, or
the questionnaires were completed by
grandmothers instead of mothers, or the
questionnaires were uncompleted.
The women’s educational levels were also
determined (junior middle school or lower:
N = 13, senor middle school: N = 106, college or university: N= 106, master or higher:
N = 11).

Measures
EDI-2
The Eating Disorder Inventory (EDI) is a
64 item, self-reporting multi-scale which
designed to assess psychological and behavioral traits relevant to anorexia nervosa
(AN) and bulimia nervosa (BN)26. The original inventory consists of eight standardized
subscales measuring: Body Dissatisfaction
(BD), Bulimia (B), Drive for Thinness
(DT), Ineffectiveness (I), Perfectionism (P),
Interpersonal Distrust (ID), Interoceptive
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Awareness (IA), and Maturity Fears (MF)26.
EDI-2 is a new version of EDI-1 (Eating
Disorder Inventory-1)27. Twenty-seven new
items were subsequently added. The provisional subscales were Asceticism (A), Impulse Regulation (IR) and Social Insecurity
(SI). There are reports of inconsistency in
the EDI-2. The reliability and validity of the
three new subscales were confirmed only
partially and the use of the EDI-2 in therapy
research and clinical practice has been subjected to critical discussion28.
The EDI-2 was translated into Chinese by
the authors. The Chinese version was then
retranslated into English by an independent
translator. The EDI-1 was first translated
into Cantonese Chinese by Lee et al.29. The
EDI-1 was first translated into Mandarin
Chinese by Zhang et al.30.
To ensure both linguistic and semantic
equivalence, Item 49 was modified during
translation “If I gain a pound, I worry that I
will keep gaining” was changed to “If I gain
a kilogram, I worry that I will keep gaining”
because in China the metric system is used
to measure weight rather than the British
imperial weight system.
Garner et al. and Garner preferred the 0-3
scoring system to the original 1-6 system26,27.
But several authors have argued that the
original scoring is in fact better31-33. Shoemaker et al. discovered that compared to the
transformed scales 0-3, the original 1-6
scoring showed a higher internal consistency32 (cited by 34). For that reason we decided to use the original 1-6 scale.

Data Analysis
Statistical analyses were conducted with
SPSS 14.0 (SPSS Inc., Chicago, IL, USA).
An analysis of the ANOVA-test was used to

compare demographic data and personal
characteristics, as well as the scores on scales
EDI-2 across age and BMI groups. Linear
regression was used to predict the relationship between age, educational level and BMI,
and Body Dissatisfaction. Statistical significance was based on two-sided tests evaluated at the 0.05 level of significance.

Results
Validity
The factor analysis was then subjected to
principal components analyses with vamix
rotation. The data were forced into an
eleven-factor solution. An eleven-factor solution accounted for 48.46% of the total
variances. The original eight scales of the
EDI-1 could be readily identified. Two
items, 47 (I feel bloated after eating a normal meal) and 54 (I need to keep people at a
certain distance) did not load on any factor.
Item 1 (I eat sweets and carbohydrates without feeling nervous) of the DT subscale was
loading significantly on the B subscale. Two
items loaded double of two factors. Item 2 (I
think that my stomach is too big) of the BD
scale also double loaded on the DT scales.
Item 40 (I get confused as to whether or not
I’m hungry) of the IA scale double loaded
on both of the IA and B scales.
The three provisional scales, IR, SI and
A, could not be clearly identified. Seven of
the eleven items from the IR scale (65, 67,
70, 77, 79, 83, 85) loaded on the IA scale.
Five of the eight items from SI scale (69, 73,
80, 89, 91) loaded on the factor as ID scale.
The eight items from the A scale, did not
form a distinct construct.
All eleven subscales correlated with the
EDI-2 total scores (Spearman’s ranged from
0.30 for Perfectionism (P) to 0.74 for Body
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Dissatisfaction (BD) p <0.05). About the
correlation between subscales, the strongest
inter-subscales correlation is between the
Interoceptive Awarness and Inpulsive Regulation (IA) (r = 0.59) (p < 0.01); Interoceptive Awarness (IA) and Bulimia (B) (r =
0.58) (p < 0.01). Drive for Thinness (DT)
and Body Dissatisfaction (BD) (r = 0.51) (p
< 0.01).The weakest correlations were between the Drive for Thinness (DT) and Perfectionism (P) (r = 0.08) and between the
Interpersonal Distrust (ID) and Drive for
Thinness (DT) (r = 0.04). The Item-total
correlations ranged from .14 for item 43 to
.61 for Item 19 (p < 0.001).

Reliability
The EDI-2 questionnaire had a reliability
coefficient of 0.88 in the present survey, which
is indicative of good internal consistency.

Demographic data and
Personal characteristics
As shown in Table 1, age was divided into
three categories: 30-39 years, 40-49 years
and 50-59 years. As presented in Table 2,
based on the BMI cut points of Deutsche

Table 1
Comparison of the demographic data and personal characteristics between different age categories
All Age

Categories (Years)
30-39

N(%)

236 (100%)

Age

39.5 (4.18)

140 (59.3%)
36.68 (1.7)

40-49
90 (38.1%)
42.89 (2.75)

50-59

P

6 (2.6%)
50.54 (0.8)

1 < 2 < 3***

Height

1.61 (0.08)

1.62 (0.04)

1.62 (0.07)

1.64 (0.05)

NS

Weight

56.56 (8.58)

55.27 (7.45)

57.74 (9.36)

66.71 (8.65)

1 < 3**, 2 < 3*

Dream Weight

52.80 (6.01)

51.90 (5.57)

53.66 (6.45)

60.00 (0.04)

1 < 3**, 2 < 3*

BMI

21.49 (2.98)

21.08 (2.65)

21.84 (3.01)

25.17 (4.67)

1 < 3**, 2 < 3*

* p < 0.05, ** p < 0.01, *** p < 0.001.

Gesellschaft für Ernährung (Germany Society
of Nutrition) (1998), all participants were categorized according to their BMI into a very
under weight group (BMI ≤ 17.5), an under
weight group (17.5 < BMI < 19), a normal
weight group (19 ≤ BMI ≤ 24), an overweight group (24 < BMI < 30) and an obese
group (BMI ≥ 30).

Age group
As presented in Table 1, in comparison to
the younger group (30-39) and the middleaged group (40-49), the older group (50-59)
showed a significantly higher weight, dream
weight and BMI.
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BMI group
As shown in Table 2, the overweight
group (24 < BMI < 30) was significantly
older than the underweight group (17.5 <
BMI < 19).
The obese group (BMI ≥ 30) showed significantly higher dream weight than other
groups.

The overweight group (24 < BMI < 30)
showed significantly higher dream weight
than the normal weight group (19 ≤ BMI ≤
24), the underweight group (17.5 < BMI < 19)
and the very underweight group (BMI ≤ 17.5).
The normal weight group (19 ≤ BMI ≤ 24)
showed significantly higher dream weight
than the underweight group (17.5 < BMI < 19)
and the very underweight group (BMI ≤ 17.5).

Table 2
Comparison of the demographic data and personal characteristics between different BMI categories
All

BMI Categories
17.5

N 236 (100%)

17.5-19

12 (5.0%)

24 (10.2%)

19-24
165 (69.9%)

24-30
30 (12.7%)

30-

P

5 (2.2%)

38.79 (4.97)

38.04 (3.19)

39.34 (3.83)

41.39 (5.29)

42.60 (6 .19)

2 < 4*

Height

1.65 (0.05)

1.62 (0.07)

1.62 (0.08)

1.62 (0.04)

1.63 (0.06)

NS

Weight

44.57 (2.94)

48.11 (2.35)

55.93 (5.2)

67.82 (4.67)

85.00 (10.85)

1<2<3
< 4 < 5**

Dream Weight

47.07 (6.26)

48.96 (4.16)

52.53 (4.94)

57.87 (4.90)

68.40 (7.09) 1 < 3 < 4 < 5**,
2 < 4 < 5**,
2 < 3*

BMI

16.41 (0.93)

18.38 (0.39)

21.30 (1.42)

25.71 (1.27)

31.94 (1.89)

Age

1<2<3
< 4 < 5**

* p < 0.05, ** p < 0.01.

Eating attitudes and
weight concern
BMI group
As presented in Figure 1 the women in all
three age groups (30-39), (40-49) and (5059) showed high scores on the subscale
Body Dissatisfaction and had the desire to
increase their weight when their BMI was
categorised in the very underweight group
(BMI ≤ 17.5). When their BMI was categorised in the underweight group (17.5 <
BMI < 19), they presented decreased scores
on Body Dissatisfaction.

The two age groups (30-39), (40-49),
scored lowest on Body Dissatisfaction near
the point (BMI = 19). However, from this
point, their scores on Body Dissatisfaction
began to rise since they wanted to reduce
their weight. The elder group (50-59),
scored lowest on Body Dissatisfaction near
the point (BMI = 24).
Table 3 shows that in comparison to the
underweight group (17.5 < BMI < 19) and
normal weight group (19 ≤ BMI ≤ 24), the
overweight group (24 < BMI < 30) showed
significantly higher scores on the subscales
Body Dissatisfaction and Drive for Thin-
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Figure 1. Body Dissatisfaction scores according to current body mass index (BMI) for different age categories.

ness on the EDI-2. The overweight group
(24 < BMI < 30) also showed significantly
higher scores on the subscales for Body
Dissatisfaction than the very underweight
group (BMI ≤ 17.5). The normal weight
group (19 ≤ BMI ≤ 24) presented significantly higher scores on the subscale for
Body Dissatisfaction than the underweight

group (17.5 < BMI < 19). The obese group
(BMI ≥ 30) presented significantly higher
scores on Body Dissatisfaction than the underweight group (17.5 < BMI < 19).
As presented in Table 4, age and educational level did not predict Body Dissatisfaction. The BMI predicted Body Dissatisfaction (p < 0.01).
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Table 3
Comparison of the EDI-2 scores between different BMI groups
All

BMI Categories
17.5

N 236 (100%)

17.5-19

12 (5.0%)

24 (10.2%)

19-24
165 (69.9%)

24-30

30-

30 (12.7%)

5 (2.2%)

P

Body
Dissatisfaction

25.6 (9.3)

19.4 (8.1)

29.5 (10.2)

36.9 (9.3)

36.4 (13.6) 1 < 4*, 2 < 3
< 4**, 2 < 5*

Bulimia

10.8 (5.1)

9.5 (3.7)

10.1 (3.4)

11.5 (5.8)

13.0 (6.0)

NS

Drive for
Thinness

17.3 (6.1)

16.6 (4.1)

21.9 (5.6)

22.2 (6.6)

22.4 (6.5)

2 < 4**,
3 < 4**

Ineffectiveness

20.9 (6.7)

19.6 (5.0)

21.4 (7.3)

20.9 (5.6)

27.4 (5.9)

NS

Perfectionism

22.3 (7.6)

23.9 (4.6)

23.7 (5.7)

24.2 (5.8)

20.6 (6.3)

NS

Interpersonal
Distrust

22.5 (4.8)

20.4 (5.4)

21.7 (5.8)

21.9 (5.3)

26.8 (6.3)

NS

Interoceptive
Awareness

16.5 (5.0)

15.8 (5.5)

17.7 (5.6)

17.3 (7.7)

17.5 (6.1)

NS

Maturity Fears

26.4 (5.7)

28.6 (6.7)

28.0 (6.3)

29.5 (4.9)

31.4 (6.3)

NS

Asceticism

21.3 (6.7)

21.6 (7.1)

20.7 (4.8)

20.3 (6.2)

18.0 (5.1)

NS

Impulsive
Regulation

19.5 (7.6)

19.6 (6.2)

22.5 (7.7)

20.2 (8.6)

18.4 (6.9)

NS

Social

23.0 (7.0)

18.0 (5.6)

22.4 (5.9)

23.8 (7.0)

24.2 (9.3)

2<3

** p < 0.01.

Table 4
Lineal regression predicting Body Dissatisfaction from Age, Educational Level and BMI among Chinese women
Criterion

Predictor

Beta

t

P

Age
Educational level

Body Dissatisfaction

-0.104

-1.696

NS

Body Dissatisfaction

0.033

0.54

NS

BMI

Body Dissatisfaction

0.45

7.325

< 0.001

Age-group

Discussion

There was no significant difference between the age groups on the subscales on
the EDI-2. However the younger group (3039) showed significantly higher scores than
the middle aged group (40-49) on subscale
bulimia on the questionnaire EDI-2.

The principal components analysis supported the structure of the original eight
scales. Only 5 of the 64 items did not load
principally with their assigned scales. The
results also closely matched those of Thiel
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et al. 199728; Welch et al. 199035; Eberenz
KP and Gleaves 199636. In contrast with the
findings from the original scales, the three
provisional scales could not be readily identified. The analysis supported the finding
from Thiel et al., who found that the reliability and validity of the three new subscales
was confirmed only partially28.
The present survey demonstrated that not
only overweight and obese groups of middle
aged Chinese women, but also a group of
women with normal weight (N = 132, 78%)
(19 ≤ BMI ≤ 24) showed dissatisfaction with
their weight and wanted to reduce it. The percentage was close to the result of Allaz et al37.
They found in their survey of women in general in Switzerland that 73% of those wanting
to lose weight were at a normal weight.
The desire to be thin was still present in 71%
(N = 5) of aging women (age between 50-59
years), although they were at normal weight.
Allaz et al. found that available research
demonstrated that Body Dissatisfaction and
weight preoccupation remain high in aging
women37. Among women over 62, the concern
over weight change was second only to memory loss38. Body Mass Index (BMI) rises with
age as a result of decreased metabolic demands
and lessening physical activity39,40.
The most interesting finding in this survey was that the younger group (30-39) and
middle aged group (40-49) began wanting
to reduce their weight even though they had
a lower BMI (BMI = 19) in comparison to
the elder group (50-59) with a high BMI
(BMI = 24). It can be assumed that relatively young Chinese women suffered more
pressure to be thin than older women. This
is supported by Allaz et al.’s findings, which
stated that women belonging to the oldest
age group experienced lower social pressure
to be thin when they were teenagers rather
than in their later years37.

In this present survey, the overweight and
obese groups showed significantly higher
Body Dissatisfaction than other groups. The
overweight group showed significantly
higher Drive for Thinness than the underweight and normal weight group.
The survey also showed that BMI predicted Body Dissatisfaction. Higher BMI
correlated with increased Body Dissatisfaction.41 Patients with obesity presented
strong negative feeling about their bodies.42
The present survey showed that age did
not demonstrate any impact an the scores on
the questionnaire EDI, except that the
younger group (30-39) showed significantly
higher scores than the middle aged group
(40-49) on subscale bulimia on the questionnaire EDI-2. Mclean, Paxton and Wertheim
found that in the EDE-Q subscales: the
Body Dissatisfaction and disordered eating
symptoms were unrelated to age13. Johnson
and Bedford’s study in Canada across gender and age groups, demonstrated that age
was partly significantly correlated with the
scores on the questionnaire EAT12. In Johnson and Bedford’s study, the young participants (18-34 years) (both genders) showed
significantly high levels of Food Preoccupation and Image Preoccupation on questionnaire EAT, in comparison with those in the
35-64 years group and the over 65 years
group, but there was no difference in the External Focus subscale across all age groups12.
Johnson and Bedford’s study also showed
that the combined dependent variables (Food
Preoccupation, Image Preoccupation and
External Focus) were significantly affected
by gender but not age12. Through the three
surveys with different participants groups,
we may draw a conclusion that in comparison to BMI and gender, age has a limited effect on the psychological and behavioral
traits relevant to eating disorders.
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In the Adami et al. study, the patients with
obesity scored significantly higher than normal weight controls in all subscales of the
EDI, but in the present survey there was
only a single significant difference, on the
subscale Body Dissatisfaction42. Because
there is no cross-cultural survey between
Western and Chinese patients with obesity
about their eating attitudes and disordered
eating behaviors, it can only be speculated
as to whether or not overweight or obese
Chinese women suffered lower social pressure for thinness when compared with women in the West, the result being that they
demonstrated non-significant weight related
psychological problems.
Previously, research demonstrated that
education could be considered an important
influential factor in determining desirable
weight43. In this present survey, we could
not find any connection between the educational level of women and their Body Dissatisfaction or Drive for Thinness. Further
surveys with different women’s groups
should be conducted to confirm this result.
Several limitations of the study should be
considered. First, the cross-sectional self-report design limits our ability to make causal
inferences. Second, conventional BMI classifications are overweight (25.0 ≤ BMI < 30)
and obese (BMI ≥ 30). These cut points were
developed primarily in European populations to correspond to risk thresholds for a
wide range of chronic diseases and mortality44. However, there is increased discussion
as to whether or not these criteria for obesity
and being overweight are appropriate for
non-European ethnic groups. For example, it
is important that BMI cut points for defining
obesity among South-Asians, Chinese, and
Aboriginals be revised45. Third, the results
were based upon self-reporting. Not only are
self-reported values generally inaccurate, but
there is also bias towards underestimations of

weight and overestimations of height, which
cause underestimates of BMI46,47. Fourth, the
participation rate of obese subjects was too
small when compared with non-obese participants. Fifth, the participants of this survey
were mothers of a group of school students in
the biggest city in China. A similar survey
should be done with a different population to
generalize the result.
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