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Disturbed Eating Behaviors in Taiwanese Adolescents with Type 1 Diabetes
Mellitus: A Comparative Study

ABSTRACT

Objective: This study was to: 1) compare the disturbed eating behaviors and

attitudes in adolescents with type 1 diabetes mellitus (T1D) compared to their

non-diabetic peers in Taiwan; 2) to examine the relationships of disturbed eating

behaviors to body mass index (BMI) and metabolic control among adolescents with

T1D.

Method: A cross-sectional study of 71 male and female adolescents aged 10-22 with

T1D and 71 age and gender matched non-diabetic adolescents was conducted in

Southern Taiwan. Adolescents completed two self-reported measures of disturbed

eating behaviors which are the Bulimic Investigatory Test, Edinburgh (BITE) and the

Eating Attitude Test-26 (EAT-26). Fisher’s exact tests were performed to examine

group differences in the proportions of subthreshold eating disorders. Independent

t-tests were used to examine group differences in disturbed eating behaviors and

attitudes. Hierarchical multiple regressions were performed to determine the

predictors of disturbed eating behaviors for adolescents with T1D.

Results: Both adolescent females and males with T1D had more disturbed eating

behaviors compared to their non-diabetic peers. Adolescent females with T1D

reported more symptoms of bulimia, bulimic behaviors and dieting behaviors than
Disturbed Eating Behaviors in T1D Adolescents
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comparable non-diabetic adolescent females. Adolescent males with T1D reported

more bulimic behavior than comparable non-diabetic adolescent males. There were no

group differences in the proportion of subthreshold eating disorders. After controlling

for duration of disease, gender, and age, the BMI, not metabolic control predicted

disturbed eating behaviors.

Conclusions: Both adolescent females and males with T1D exhibited a higher level

of eating disturbances than their non-diabetic adolescent peers. Preventive programs

that address disturbed eating behaviors should be provided for adolescents with T1D,

particularly for adolescents with a high BMI.

Keywords: disturbed eating behaviors; type 1 diabetes mellitus; adolescents
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Introduction

Disturbed eating behavior is a significant health concern for adolescents with
type 1 diabetes mellitus (T1D), and is generally considered to be related to poor
glycemic control, ketoacidosis, hospitalization, and microvascular complications. 2
It is believed that adolescents with T1D are at greater risk of developing disturbed

> Previous research

eating behaviors than their peers, particularly young females. *
showed that eating disorders which met DSM-IV diagnostic criteria are more than
twice (10%) as common in young females with T1D compared to their non-diabetic
peers in Western society. “®  In addition, disturbed eating behaviors that do not meet
the diagnostic criteria of the DSM-1V are even more common among adolescent
females, with 12-40% omitting insulin to control weight and 60-80% engaging in

binge-eating. *’

Yet, other studies found that the prevalence of eating disorders was
not different between female adolescents with T1D and without T1D. &°

Literature has demonstrated a gender difference in the prevalence of disordered
eating behavior in adolescents with T1D, with a higher prevalence of eating behaviors
in young females. It is possible that young males may also experience disturbed eating
behaviors. For example, binging and purging eating behaviors were significantly more
prevalent among adolescent males with T1D than among the comparison group. *°

In addition, gender appears to be a particular factor that affects the features of
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disturbed eating behaviors among adolescents with T1D. The adolescent females were
more likely to diet, skip meals, and omit insulin; whereas adolescent males were
rarely omitted insulin omission or dieted.’® Few studies have explored disturbed
eating behaviors among the adolescent males with T1D; nevertheless, these studies on
disturbed eating behaviors in adolescent males have yielded contradictory results.
Some studies found the adolescent males with T1D had more bulimic behaviors than

1 In contrast, some studies found the

comparable non-diabetic adolescents. &*
adolescent males with T1D had less bulimic behaviors than their similar age male
adolescents without diabetes. °

In light of the potential factors related to disturbed eating behaviors for
adolescents with T1D, the predictors of disturbed eating behavior have been limited to
data from adolescent females. In studies of duration of disease, body weight, and
metabolic control among adolescent females, >**? body weight has emerged as a
consistent factor in the prediction of eating behaviors. Previous studies showed that
adolescent females with T1D place a greater emphasis on weight control, and more
body dissatisfaction than adolescent females without diabetes. **** Moreover,
disturbed eating behaviors have been related to metabolic control in adolescent
females. ***

Eating disorders refer to culture-bound syndromes, prevailing at upper — middle
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class Caucasian women within Western societies (Dolan, 1991; Crago et al., 1996). It
is believed that the rate of disturbed eating behaviors among adolescent females is
increasing in non-Western societies such as Asia in which being thin is the preferred
body shape “** A study conducted in Taiwan revealed that Taiwanese adolescent
females had higher body dissatisfaction and more disturbed eating behaviors
compared to Western adolescent females'®.

Disturbed eating behavior is a common concern for adolescent females; and the
existing literature primarily focuses on examining the disturbed eating behaviors in
adolescent females with T1D. Little research has examined the disturbed eating
behaviors among adolescent males with T1D. Moreover, previous research findings
are based on adolescents who live in westernized countries, despite evidence that
body dissatisfaction is an increasing problem among industrialized non-westernized
countries**®.  Few studies address the disturbed eating behaviors among adolescents
with T1D from non-Western societies. It is imperative to understand the disturbed
eating behaviors among adolescents with T1D who live in non-westernized societies.
The aims of this study were: 1) to compare the disturbed eating behaviors between
adolescents with T1D and without T1D in Taiwan; 2) to examine the relationships of
disturbed eating behaviors to BMI and metabolic control among adolescents with
T1D.
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Method

Participants

The participants included a case group of 71 adolescent with T1D (mean age =

15.90 years, range =10.92-22.50 years; 29 males, 42 females). The group was

matched with a control group of 71 adolescents without diabetes on age and gender

(mean age = 15.95 years, range = 10.83 — 22.25 years; 29 males, 42 females). The

participants’ demographics and clinical features are presented in Table 1. The

adolescents with T1D were recruited from diabetes clinics at three hospitals in

Southern Taiwan. These adolescents were diagnosed with T1D at least six months

prior and were being followed in a pediatric endocrine or diabetes clinics in the three

hospitals. Of the 85 adolescents with T1D who were approached, 79 adolescents

agreed to participant in the study and 71 adolescents completed the study, with a

response rate 84%. The duration of diabetes averaged 6.02 years (SD = 3.67; range =

0.6 -13.7). The mean age of T1D onset was 9.90 years (SD = 3.59; range = 2.0 —

17.2). In addition, the adolescents without diabetes were recruited from the

community. Most adolescents were students (89.2% in T1D; 97.3% in non-diabetes).

Insert Table 1
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Procedures

The university research ethics committee approved the study. The adolescents

with T1D were invited into this study by nurses or physicians when they had a health

visit with their physicians. For eligible participants under the ages of 18, an informed

parental consent and adolescent assent were obtained; whereas for eligible

participants older than age of 18 years, written consent forms were obtained from the

adolescent participants themselves. The demographic information was obtained in an

interview with the adolescents by the research assistant, and the self-report

questionnaires were completed by adolescents at their home.

For the control group, the non-diabetic adolescents were introduced and matched

to one diabetic adolescent of similar in the age (+ 6 months) and gender. Nursing

students were asked to invite their friends, relatives or neighbors to participate in the

study. When these potentially non-diabetic adolescents expressed interest in the study,

the researchers telephoned them to explain the study to them and their parents. If they

agreed to participate in the study, questionnaires were mailed to the participants and

completed by them at home and returned by mail.

Measurements

Disturbed Eating Behaviors. The Eating Attitude Test-26 (EAT-26) is a self-reported

questionnaire measuring disturbed eating behaviors and attitudes. The EAT-26
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consists of three subscales: dieting, bulimia/food preoccupation, and oral control.
Each item is answered on a 6-point-Likert scale (1 = never, 6 = always). The total
score of EAT-26 was computed by the three subscales, with higher scores indicative
of more highly disturbed eating behaviors and attitudes. A cutoff score of 20 was
developed to identify subthreshold eating disorders. The EAT-26 has evidence of good
psychometric properties among adolescents with T1D. ®*  The internal reliability of
the EAT-26 for this study was satisfied, with Cronbach’s alpha = 0.76.

Bulimic Behaviors. The self-report Bulimic Investigatory Test, Edinburgh (BITE;
was used to measure bulimic behaviors. The scale was modified from the BITE
developed by Henderson and Freeman in 1987 and translated into the Chinese version
17. The BITE includes two subscales which measure the symptoms of bulimia and the
severity of bulimia. The clinical cutoff scores for symptoms, severity, and total score
were 20, 5, and 26, respectively, when subthreshold eating disorders were identified.
The BITE has been demonstrated to have a good internal consistency, with intra- class
correlation reliability (ICCR) was 0.86- 0.88. " The internal reliability of the BITE
for this study was satisfied, with Cronbach’s alpha of 0.83 in this study.

Body Mass Index (BMI). The BMI was calculated using the formula of
weight/height 2. Adolescents were asked to report their height and weight.

Metabolic Control. The metabolic control was assessed by hemoglobin Alc (A1C)
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levels, which were obtained from the diabetic adolescents’ most recent clinical data.

The level of A1C represents the mean glycemic control over the last 8-12 weeks.

According to the American Diabetes Association recommendations, the goal of A1C

for adolescents with diabetes is less than 7%. *8

Statistical Analyses

The data obtained were processed using the SPSS statistical package. The group

differences in the proportions of subthreshold eating disorders and of specific features

of disturbed eating behaviors were examined by the Fisher’s exact tests. Independent-t

tests were conducted to compare the group differences in the scores on the EAT

subscales and the BITE subscales between the adolescents with T1D and the

non-diabetic adolescents. Male and females were analyzed separately. Multiple

hierarchical linear regressions were performed with the each EAT subscale and each

BITE subscale as a dependent variable, along with age, gender, duration of disease,

BMI, and A1C as independent variables. The level of significance was set at p < .05

for all tests.

Results

Group Comparisons in Bulimia and Disturbed Eating Behaviors

Because there is a gender difference in disturbed eating behaviors, a female
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predominance, the adolescents with T1D were compared to the non-diabetic

adolescents based on gender subgroups. Table 2 shows that the group comparison on

the proportion of clinical cutoff on the BITE (BITE symptom = 20, severity = 5,

and total score = 26) and the EAT-26 (total score = 20). If the scores are greater

than one of the cutoff scores this means a subthreshold eating disorder. Adolescent

females with T1D reported more bulimia (4.8%) compared to the non-diabetic

adolescent females (2.4%). Adolescent males with T1D reported more bulimia (3.4%)

compared to the non-diabetic adolescent males (0.0 %). However, the proportion of

bulimia did not differ significantly neither between the adolescent females with T1D

and the non-diabetic adolescent females nor between the adolescent males with T1D

and the non-diabetic adolescent males. Furthermore, 23.8% of adolescent females

with T1D and 17.2% of adolescent males with T1D reported disturbed eating

behaviors based on the total score of EAT -26 = 20. The proportion of disturbed

eating behaviors did not differ significantly, neither between the adolescent females

with T1D and the comparison adolescent females, nor between the adolescent males

with T1D and the comparison adolescent males. Because we were interested in which

bulimic behaviors were prevalent among adolescents with T1D, we examined the

bulimic behaviors using the four items in the BITE. The results showed that no group

differences in the proportion of adolescents who took laxatives, used diet pills, took
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diuretics, and induced vomiting in the adolescent females as well as in the adolescent

males. The most frequent bulimic behaviors reported by the adolescent females with

T1D was induced vomiting ( n = 3 ), followed by used diet pills (n=2). The most

frequent bulimic behaviors reported by the adolescent males with T1D was induced

vomiting ( n = 1) and used diet pills (n =1).

Insert Table 2

Table 3 displays the group comparisons on the scores of the subscales in the

BITE and the EAT-26. For adolescent males, independent t-test indicated that the

adolescent males with T1D reported significantly more symptoms of bulimia than the

comparison group, ¢ (56) = 2.03, p < 0. 05, indicating that those who had T1D

reported more bulimic symptoms than adolescent males without diabetes. Similarly,

the adolescent females with T1D reported more symptoms of bulimia than the

comparable adolescent females, 7 (82) = 3.74, p < .001. Neither adolescent females

nor adolescent males showed group differences existed in the severity of bulimic.

With respect to the mean scores of each subscale in the EAT-26, the adolescent

males with T1D reported more bulimic behaviors than the non-diabetic adolescent

males, ¢ (56) = 3.06, p < .01. Similarly, the adolescent females with T1D reported

more bulimic behaviors than the non-diabetic adolescent females, ¢ (82) = 4.41, p

Disturbed Eating Behaviors in T1D Adolescents
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<.001. By contrast, there were no significant differences between the adolescent

males with T1D and the non-diabetic adolescent males in dieting and in oral control

behaviors. Likewise, no significant differences in dieting and in oral control behaviors

were found between adolescent females with T1D and those without diabetes.

Insert Table 3

Prediction of BMI and Metabolic Control on Disturbed Eating Behaviors among

Adolescents with Diabetes

Table 4 presents the results of separate hierarchical regressions predicting two

subscales of BITE and three subscales of EAT-26 among adolescents with T1D.

Predictor variables were entered into the hierarchical regression models as follows:

gender, age, and duration of disease at Step 1, BMI at Step 2, and A1C at Step 3.

Predictors of Bulimia Subscale Scores. With age, gender, duration of disease

accounted for, BMI (= .09, t = .66, p = .51) and A1C (5 = .11, = .95, p = .35) did

not significantly predict the symptoms of bulimia. In contrast, accounting for age,

gender, duration of disease, both BMI (= .27,¢=2.08, p =.04) and A1C (= .30, ¢t =

2.62, p = .01) were significant predictors for the severity of bulimia.

Predictors of Disturbed Eating Behaviors Subscale Scores. The variables of

age, gender, duration of disease, BMI, and A1C, were entered, while three subscales

Disturbed Eating Behaviors in T1D Adolescents
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(dieting, bulimia, oral control) of the EAT-26 were regarded separately as dependent

variables. Regression analyses indicated that BMI (= .25,t=1.97, p =.05) had a

significant impact, and A1C (8 =-.21, t = -1.95, p = .06) had a marginal impact on the

dieting behaviors. In addition, BMI (5= -.30, ¢t = -2.14, p = .05), but not A1C (5 = -.15,

t =-1.25, p = .22), had a significant impact on oral control behaviors. However, both

BMI and A1C did not significantly predict bulimic behaviors.

Insert Table 4

Discussion

The aim of this study was to understand the disturbed eating behaviors among
adolescents with T1D compared to non-diabetic adolescents. Also, the predictors of
disturbed eating behaviors among adolescents with T1D were explored. Neither
adolescent males nor females with T1D had a higher proportion of subthreshold
eating disorders compared to their counterparts without diabetes. The proportion
results of subthreshold eating disorders found in this study are consistent with
findings reported by Mannucci et al.® and Friedman et al. &. But the findings of Jones
et al.® showed twice the prevalence rate of eating disorders in adolescent females with
T1D as in their non-diabetic peers. Our findings extend a cross-cultural difference in
disturbed eating behaviors. Cross-cultural differences in disturbed eating behaviors
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have been considered widely. *>*° It is possible that the prevalence rates of eating
disorders in some Asia countries such as Taiwan, Japan are still lower than Western
societies. One study of eating disorders among Taiwanese adolescents showed that the
prevalence rate of bulimia was 2.1% in females and 0.25% in males. %° Both the
prevalence rates are significantly lower than those in Western countries.

This study illustrates that both male and female adolescents with T1D had higher
scores related to bulimia behaviors than their counterparts without diabetes. Similar
findings with females had been reported in previous studies, in which adolescent
females were more likely to exhibit bulimia behaviors and attitudes. *** In the past,
disturbed eating behaviors in adolescents with T1D were considered to be more
pervasive in females than in males. It is interesting to note that adolescent males with
T1D are more likely to have bulimia behaviors and attitudes than their non-diabetic
counterparts. However, other studies did not support this findings®*. Meltzer et al. °
reported that the adolescent males with T1D were significantly less likely to have
disturbed eating behaviors. Differences in the bulimic behaviors appear to be due to a
strict diet management among adolescents with T1D. Taiwanese adolescents with
T1D may be demanded by their parents to maintain a good metabolic control through
a strict diet plan. Thus, the adolescents may use bulimic behaviors to cope with the
strict diet management.

Disturbed Eating Behaviors in T1D Adolescents
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As expected, the BMI was a significant predictor of the severity of bulimia, diet
behavior, and oral control, respectively. Diabetic adolescents with greater BMI tend to
have more severe bulimic symptoms, more diet behavior, and fewer oral control
behaviors. These findings are consistent with other studies conducted in westernized
countries. *?? High BMI is a risk factor that may lead to unhealthy weight control
practices; a high BMI is related to body dissatisfaction'. Particularly, Taiwan
adolescents are more likely to report body dissatisfaction than Western adolescents. *°

Previous research showed that disturbed eating behaviors were associated with the

level of metabolic control. 1%

However, this study revealed that metabolic control
(A1C) was not a significant predictor of disturbed eating behaviors. In addition, the
final regression models show that BMI and metabolic control accounted for a low
percentage of variance (1% to 8%) for disturbed eating behaviors. These results
indicate that other factors may contribute to disturbed eating behaviors. Recently, few
studies found that mood disturbance and impaired parent-relationship account for
disturbed eating behaviors among adolescents with T1D. ?*?*  More research is
needed to fully assess the associations of family relationships and adolescents’ moods
to disturbed eating behaviors among Taiwanese adolescents with T1D.

The present study has several limitations. One of the which is that participants

were recruited from Southern Taiwan as a convenience sample, and may not represent
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all Taiwanese adolescents with T1D. Second, the cross-sectional findings do not

permit conclusions about the cause-effect relationship of metabolic control, body

weight and disturbed eating behaviors. Finally, the self-reported measures of disturbed

eating behaviors used in the current study were screening tools used to identify

adolescents at risk for eating disorders. These self-reported measures are not a

appropriate substitute for clinical judgment of eating disorders.

In conclusion, both adolescent females and males with T1D had more disturbed

eating behaviors than non-diabetic comparison adolescents. The bulimic behaviors are

noteworthy for adolescents with T1D. Also, for adolescent females with T1D, dieting

behaviors are a matter to which researchers and clinicians need to pay greater

attention. BMI, but not A1C was found to be a significant factor affecting disturbed

eating behaviors. As research guides practice, an improved understanding of

adolescent risks and behaviors of disturbed eating behaviors will help clinicians and

researchers intervene and affect change in the negative behaviors, and improve the

health of adolescents with diabetes.
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Table 1. Sociodemographic characteristics of participants

TiID (n=71) Non- DM (n=71)
Mean (SD) Mean (SD)
Age 15.90 (3.14) 15.94 (3.10)
Body height (cm) 159.76 (11.32) 162.32 (8.75)
Body weight (kg) 53.07 (11.73) 54.96 (12.67)
BMI (kg/m2) 20.58 (2.92) 20.67 (3.49)
Age at onset of diabetes (yrs) 9.90 (3.59) -
Duration of diagnosis 6.02 (3.67) -
AlC 9.08 (1.96) -
N (%) N (%)
Gender
Male 29 (41.9%) 29 (41.9%)
Female 42 (58.1%) 42 (58.1%)
Job
Student 66 (93.0%) 70 (98.6%)
Non-student 5(7.0%) 1 (1.4%)
Father education
Under high school 23 (32.9%) 13(18.3%)
High school 31 (44.3%) 32(45.1%)
Beyond high school 16 (22.9%) 26 (36.6%)
Missing 1
Mother education
Under high school 24 (34.3%) 16 (18.3%)**
High school 39 (55.7%) 33 (46.5%)
Beyond high school 7 (10.0%) 25 (35.2%)
Missing 1
Parent marital status
Married 61(85.9%) 59 (83.1%)
Divorce/widow/separation 10(14.1%) 12 (16.9%)

Note: p<.05; **p<.01

T1D = Adolescents with type 1 diabetes; Non-DM = Adolescents without diabetes;

Disturbed Eating Behaviors in T1D Adolescents

21



Disturbed Eating Behaviors

Table 2. Number of subthreshold eating disorders and bulimic behaviors by

groups
Females (n = 84) Males (n =58)
N (%) N (%)
T1D Non-DM p value T1D Non-DM P
Subthreshold Eating
Disorders
BITE Symptoms=20 2 (4.8%) 1(2.4%) 1.00 1 (3.4%) 0 (0.0%)
BITE Severity=5 2 (4.8%) 0 (0.0%) 49 2 (6.9%) 1 (3.4%)
BITE Total =26 2 (4.8%) 0 (0.0%) 49 1 (3.4%) 0 (0.0%)
EAT-26 Total =20 10 (23.8%) 7 (16.7%) .59 5 (17.2%) 1 (3.4%)
Bulimic Behaviors
Diet Pills 2 (4.8%) 0 (0.0%) 49 1 (3.4%) 0 (0.0%)
Diuretics 0 (0%) 0 (0.0%) N.S° 0 (0%) 0 (0.0%)
Laxatives 1 (2.4%) 1 (2.4%) 1.00 0 (0%) 0 (0.0%)
\Vomiting 3 (7.1%) 0 (0.0%) 24 1 (3.4%) 0 (0.0%)

Note: = No statistics were computed;
T1D = Adolescents with type 1 diabetes; Non-DM = Adolescents without diabetes;
BITE = Bulimic Investigatory Test, Edinburgh; Eat-26 = Eating Attitude Test-26
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Table 3.  Group comparisons in the subscales of BITE and EAT-26

Male (N =58) Female (N = 84)
Mean = SD Mean = SD
T1D Non-DM t T1D Non-DM
BITE score
Symptoms 6.97 * 5.28 466 t+ 3.08 2.03* 9.88 + 542 5.98 = 4.05
Severity 1.00 = 1.60 0.76 £ 1.33 .62 1.05 + 1.56 064 £ 1.01
Total 7.97+£6.39 5.41 + 3.66 1.86 10.93 + 6.47 6.62+4.71
EAT-26 score
Dieting 5.79 £ 5.34 3.76 + 4.49 1.55 957 + 6.66 6.83 + 6.83
Bulimia 397 £ 2.76 224 + 1.27 3.06** 3.64 * 2.43 1.76 £ 1.32
Oral control 2.03 +2.53 283+ 2.75 -1.14 1.81+251 295+3.12
Total 11.76 £ 8.02 8.83+5.39 1.63 15.02 + 8.45 11.55+8.74

Note: *p<.05; **p<.01,***p<.001
T1D = Adolescents with type 1 diabetes; Non-DM = Adolescents without diabetes;
BITE = Bulimic Investigatory Test, Edinburgh; Eat-26 = Eating Attitude Test-26
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Table 4. Regression models predicting the BITE Subscales and EAT subscales

among T1D adolescents

Disturbed Eating Behaviors

Dependent Predictors b t R,
variables

Bite symptoms  Age .26 1.76 0.08 0.18 2.62 *
Gender .29 2.45 0.02
Duration of -.18 -1.38 0.17
disease
BMI .09 0.66 0.51
AIC A1 0.95 0.35

Bite severity Age K] 0.93 0.35 0.22 3.46**
Gender -.01 -0.06 0.96
Duration of -21 -1.61 0.11
disease
BMI 27 2.08 0.04
AIC .30 2.62 0.01

Diet Age .28 2.06 0.04 0.29 4,99%**
Gender .36 3.18 0.00
Duration of -.27 -2.16 0.04
disease
BMI .25 1.97 0.05
AIC -21 -1.95 0.06

Bulimia Age -.00 0.02 0.99 0.05 .56
Gender -.01 0.04 0.97
Duration of -.20 1.36 1.79
disease
BMI .02 0.13 90
AIC -.09 0.73 47

Oral Age 27 1.78 .08 0.13 1.85
Gender -.01 0.04 97
Duration of -21 1.57 12
disease
BMI -.30 -2.14 .04
AIC -.15 -1.25 21

Note: *p<.05; **p<.01;***p<.001 Non-DM = Adolescents without

diabetes;

BITE = Bulimic Investigatory Test, Edinburgh; Eat-26 = Eating Attitude Test-26
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