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Abstract

Aims: To assess the occurrence of disordered eating behaviours in teenagers with Type 1 diabetes 

and to compare characteristics according to level of disordered eating behaviours.

Methods: In this cross-sectional study, we collected adolescents’ demographic and diabetes 

management data by parent–youth interview and chart review. Teenagers completed psychosocial 

surveys, including the Diabetes Eating Problem Survey-Revised (DEPS-R), a diabetes-specific 

measure of disordered eating behaviours. We categorized teenagers according to level of 

disordered eating behaviours: low, DEPS-R score <10; moderate, DEPS-R score 10–19; and high, 

DEPS-R score ≥20.

Results: The 178 teenagers (48% girls) were aged 14.9±1.3 years, with diabetes duration of 

7.4±3.7 years. Most (59%) had low, 26% had moderate, and 15% had high levels of disordered 

eating behaviours. Several biomedical and psychosocial characteristics differed by level of 

disordered eating behaviours. There were more girls in the moderate (62%) and high (65%) than in 

the low level of disordered eating behaviours group (37%; P=0.003) and more obese teenagers in 

the moderate (13%) and high (27%) groups than in the low group (4%; P=0.0003). Frequency of 

daily blood glucose monitoring decreased (P=0.0006) and HbA1c level increased (P=0.01) with 

greater level of disordered eating behaviours. A greater level of disordered eating behaviours was 

also associated with poorer treatment adherence, more negative affect regarding blood glucose 

monitoring, poorer quality of life, and more depressive symptoms (all P<0.0001), along with more 

diabetes-specific family conflict (P=0.01).
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Conclusions: Identifying teenagers with Type 1 diabetes who have moderate and high levels of 

disordered eating behaviours may prevent progression to eating disorders and substantial 

morbidity by directing support and intervention efforts to those in need.

Introduction

Subclinical disordered eating behaviours and clinical eating disorders occur more often in 

people with Type 1 diabetes than in their peers without diabetes [1–3]. Disordered eating 

behaviours may include dieting, excessive caloric restriction, fasting, binge-eating, intense 

exercise for weight control, and purging behaviours, such as abuse of laxatives or diuretics 

and self-induced vomiting [4]. Insulin omission or restriction for weight control is a purging 

behaviour specific to insulin-treated diabetes, mainly Type 1 diabetes [5].

The prevalence of disordered eating behaviours in people with Type 1 diabetes ranges from 

8% to 55%, depending on the definition and method of measurement [2,3,6–9]. As in young 

people without Type 1 diabetes, disordered eating behaviours occur more frequently in girls 

and young women than in boys and young men [6,8–10], more frequently in older than in 

younger adolescents [8,11], and in association with family conflict [7]. Insulin omission or 

restriction as a purging behaviour occurs in 11–30% of girls and women with Type 1 

diabetes [3,5,12–15].

Among people with Type 1 diabetes, disordered eating behaviours are associated with poor 

diabetes self-management and worse metabolic control, contributing to increased risk of 

short- and long-term diabetes complications. Adverse effects include elevated HbA1c levels 

and abnormal lipid profiles, while complications include diabetic ketoacidosis, retinopathy, 

neuropathy and nephropathy, as well as premature mortality [5,11,12,14,15]. In an 11-year 

follow-up study, women with Type 1 diabetes who reported intentionally under-dosing or 

omitting insulin at baseline had a threefold higher relative risk of death during the 11-year 

follow-up period than those who did not under-dose or omit insulin at baseline [15].

When untreated, disordered eating behaviours often worsen and progress to clinical eating 

disorders [11,13]; hence, early identification of young people with Type 1 diabetes who have 

disordered eating behaviours has important utility for early intervention in order to prevent 

progression to clinical eating disorders and development of diabetes complications. General 

screening measures for disordered eating behaviours, however, may not be appropriate in 

Type 1 diabetes populations because of the necessary emphasis on food and carbohydrate-

counting for this group of people. General screening measures may misidentify some 

diabetes management behaviours as disordered eating behaviours. In addition, there is a 

need to assess the presence of insulin restriction or omission as a unique purging behaviour 

in people with Type 1 diabetes. The Diabetes Eating Problem Survey-Revised (DEPS-R) 

was created to overcome the deficiencies of general disordered eating behaviour screening 

measures as it was designed specifically for use in people with Type 1 diabetes [16,17].

The aims of the present study were to assess the occurrence of disordered eating behaviours, 

as measured by the DEPS-R, in a sample of teenagers (aged 13–17 years) with Type 1 

diabetes, and to describe and compare the characteristics of participants according to level of 
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disordered eating behaviours (i.e. number and frequency of behaviours). We also aimed to 

identify a threshold on the DEPS-R for a moderate level of disordered eating behaviours. We 

hypothesized that more disordered eating behaviours would be associated with older age, 

female sex, overweight/obesity, higher HbA1c, and poorer psychosocial characteristics, with 

the moderate group having characteristics intermediate between those with the lowest and 

highest levels of disordered eating behaviours.

Participants and methods

Participants

Participants were adolescents with Type 1 diabetes receiving care in a paediatric diabetes 

centre. The inclusion criteria included young people aged 13–17 years, Type 1 diabetes 

diagnosed according to American Diabetes Association criteria, diabetes duration ≥6 

months, daily insulin dose ≥0.5 units/kg, HbA1c 48–97 mmol/mol (6.5–11.0%), and fluency 

in English to complete surveys. The exclusion criteria included any significant 

developmental, cognitive or medical conditions or major psychosocial/family issues that 

would interfere with study participation. Given the narrow participant age range of 13–17 

years, a group known to be at risk for disordered eating behaviours, we estimated that at 

least 150 participants would provide a sufficient range of DEPS-R scores to achieve our 

aims. The study protocol was approved by the institutional review board. Parents/young 

people provided written informed consent/assent before completing any study procedures.

Data collection

Data were collected at a single study visit that occurred on the same day as a clinic 

appointment. Parents/teenagers self-reported diabetes management data (e.g. insulin 

regimen, blood glucose monitoring frequency) during a brief joint parent/teenager interview 

conducted by a trained research assistant. Research assistants collected additional diabetes 

management data from the electronic medical record. Height and weight were obtained in a 

standardized manner using a stadiometer and electronic scale that were appropriately 

calibrated. We calculated BMI percentiles using the Centers for Disease Control and 

Prevention growth charts [18]. We then categorized teenagers by weight status according to 

BMI percentile: underweight (<5th percentile), normal weight (5th to <85th percentile), 

overweight (85th to <95th percentile), and obese (≥95th percentile). Teenagers provided a 

blood sample for measurement of HbA1c (reference range: 4–6%, Roche Cobas Integra; 

Roche Diagnostics, Indianapolis, IN, USA). Teenagers completed the following validated 

surveys on a tablet computer using REDCap software [19].

The Diabetes Eating Problem Survey-Revised (DEPS-R) is a 16-item survey that assesses 

general and diabetes-specific disordered eating behaviours in people with Type 1 diabetes 

[16]. Items are answered on a six-point Likert scale (‘never’ to ‘always’). Total scores range 

from 0 to 80; higher scores indicate more disordered eating behaviours. The validated cut-off 

score of ≥20 indicates a high number and frequency of disordered eating behaviours that 

may warrant additional evaluation [16].
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The Diabetes Management Questionnaire [20] is a 20-item survey that measures adherence 

to diabetes management tasks. Items are answered on a five-point Likert scale (‘almost 

never’ to ‘almost always’). Total scores range from 0 to 100; higher scores indicate greater 

adherence.

The Blood Glucose Monitoring Communication Questionnaire [21] is an eight-item survey 

that assesses negative affect related to blood glucose monitoring. Items are answered on a 

three-point Likert scale (‘almost never’ to ‘almost always’). After transformation, total 

scores range from 0 to 100; higher scores indicate more negative affect.

The Diabetes Family Conflict Scale [22] is a 19-item survey that assesses the level of family 

conflict around diabetes-specific tasks, such as blood glucose monitoring. Items are 

answered on a three-point Likert scale (‘never argue’ to ‘always argue’). After 

transformation, total scores range from 0 to 100; higher scores indicate more conflict.

The Pediatric Quality of Life Inventory (PedsQL) Generic Core Scales [23] is a 23-item 

survey that measures the teenager’s quality of life, including both physical and psychosocial 

functioning. Items are answered on a five-point Likert scale (‘never’ to ‘always’). Total 

scores range from 0 to 100; higher scores indicate better quality of life.

The Center for Epidemiologic Studies Depression Scale [24,25] is a 20-item survey that 

assesses depressive symptoms. Items are answered on a four-point Likert scale (‘rarely or 

none of the time’ to ‘most or all the time’). Total scores range from 0 to 60; higher scores 

indicate more depressive symptoms.

Statistical analysis

Statistical analyses were performed using SAS software (version 9.4; SAS Institute, Cary, 

NC, USA). To assess characteristics associated with disordered eating behaviours, we 

categorized teenagers by level of disordered eating behaviours according to DEPS-R score: 

<10 = low number/frequency of disordered eating behaviours, 10–19 = moderate number/

frequency of disordered eating behaviours, ≥20 = high number/frequency of disordered 

eating behaviours. This categorical variable for level of disordered eating behaviours (low, 

moderate, high) was used in bivariate analyses (ANOVA, chi-squared tests, Mantel–Haenszel 

chi-squared tests).

Disordered eating behaviours were assessed as a continuous variable (DEPS-R score) in 

unpaired t-tests (male vs female DEPS-R scores) and in multivariate linear regression. 

Multivariate analyses with DEPS-R score as the dependent variable were performed to 

assess multiple factors associated with disordered eating behaviours. Variables were 

included in the model if their association with disordered eating behaviour had a P value 

<0.1. In bivariate analyses, P values ≤0.01 were considered statistically significant because 

of the multiple comparisons. In multivariate analyses, P values <0.05 were considered 

statistically significant.
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Results

Participant characteristics

Table 1 describes demographic and diabetes management characteristics among the 178 

participants. The mean participant age was ~15 years and the majority of participants (70%) 

had diabetes for ≥5 years. Approximately half of the participants (48%) were girls and 88% 

were white. Most came from two-parent families (87%) and had at least one parent with a 

college degree or higher (72%). Two thirds of teenagers used pump therapy for both basal 

and bolus insulin delivery. The mean daily insulin dose was ~1 unit/kg and the majority of 

teenagers (63%) checked blood glucose levels ≥5 times/day. The mean HbA1c concentration 

was 69±11 mmol/mol (8.5±1.0%); only 15% achieved HbA1c goal of <58 mmol/mol 

(<7.5%). About two-thirds of teenagers were of normal weight, 26% were overweight, and 

10% were obese. Only two teenagers were underweight; therefore, we included these two 

teenagers in the normal weight group for analyses.

DEPS-R scores

Figure 1 shows the distribution of DEPS-R scores by sex. Girls had a higher mean DEPS-R 

score than boys (12.4±10.3 vs 7.5±7.1; P=0.0003). Overall, most teenagers (59%) had a low 

level of disordered eating behaviours, with DEPS-R scores <10, 26% had a moderate level, 

with DEPS-R scores 10–19, and 15% had a high level, with DEPS-R scores ≥20. More girls 

than boys had moderate (34% vs 19%) and high (20% vs 10%) levels of disordered eating 

behaviours (P=0.003).

Disordered eating behaviours and demographic/diabetes management characteristics

Table 1 summarizes participant characteristics according to level of disordered eating 

behaviours. There were no significant differences among the low, moderate, and high groups 

with respect to age, diabetes duration, race, family structure, insulin regimen, daily insulin 

dose, or HbA1c concentration. There was a higher percentage of girls in the moderate (62%) 

and high groups (65%) than in the low group (37%; P=0.003). Compared with teenagers in 

the low group, teenagers in the high group were less likely to have a parent with a college 

degree or higher (P=0.0001). Teenagers in the high group also checked blood glucose levels 

less often (P=0.0006) and had higher HbA1c concentrations (P=0.01) than teenagers in the 

low group. The HbA1c in the moderate group was midway between the low and high groups. 

There was also a greater proportion of obese teenagers in the high compared with the lower 

groups (P=0.0003).

In a multivariate linear model (R2=0.24, P<0.0001), controlling for age, diabetes duration, 

parent education, insulin regimen, insulin dose and blood glucose monitoring frequency, the 

variables of sex, weight status and HbA1c were significantly associated with DEPS-R score. 

Female sex (P=0.0004), obesity (P=0.047) and HbA1c ≥75 mmol/mol (≥9.0%) (P=0.046) 

were all associated with higher DEPS-R scores. In these adjusted analyses, girls scored 4.5 

points higher on the DEPS-R than boys, those who were obese scored 5.3 points higher than 

those of normal weight, and those with elevated HbA1c ≥75 mmol/mol (≥9.0%) scored 3.0 

points higher than those with lower HbA1c values (Fig. 2).
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Disordered eating behaviour and psychosocial characteristics

A number of psychosocial constructs were also associated with level of disordered eating 

behaviour (Table 2). Treatment adherence was significantly lower in the moderate and high 

groups than in the low group (P<0.0001). Negative affect regarding blood glucose 

monitoring differed significantly among all three groups, with more negative affect 

associated with higher level of disordered eating behaviours (P<0.0001). Diabetes-specific 

family conflict was lowest in the low group (P=0.01). Quality of life differed significantly 

among all three groups, with poorer quality of life associated with higher level of disordered 

eating behaviours (P<0.0001). Depressive symptoms differed significantly among all three 

groups, with more depressive symptoms associated with higher level of disordered eating 

behaviours (P<0.0001).

In a multivariate model (R2=0.42, P<0.0001) with the psychosocial measures as the 

independent variables, poorer treatment adherence (P=0.0003), more negative affect 

regarding blood glucose monitoring (P=0.0008), and more depressive symptoms (P=0.003) 

were significantly associated with higher DEPS-R score. Diabetes-specific family conflict 

and quality of life were not significantly related to DEPS-R score in the model. The addition 

of sex, weight status, and HbA1c as independent variables improved the overall model 

(R2=0.50, P<0.0001) without changing the significance of the psychosocial measures. In this 

model, female sex (P=0.003) and obesity (P=0.0004) predicted higher DEPS-R score but 

HbA1c did not.

Discussion

In this study of 178 teenagers with Type 1 diabetes, we found that approximately two out of 

every five teenagers had moderate or high levels of disordered eating behaviours; 26% had 

moderate levels and 15% had high levels of disordered eating behaviours. Several 

biomedical and psychosocial factors were associated with both moderate and high levels of 

disordered eating behaviours, indicating that subthreshold DEPS-R scores of 10–19, below 

the threshold of ≥20, may identify an opportunity for intervention to prevent progression of 

disordered eating behaviours.

Our findings confirm recent studies that have reported associations between more disordered 

eating behaviours and female sex [6,8,26], higher BMI [8,9,13,26–28] and poorer glycaemic 

control [6,8,9,29] in people with Type 1 diabetes. In a recent large epidemiological study of 

52 215 children and young adults with Type 1 diabetes, 467 individuals had an eating 

disorder according to the fourth edition of the Diagnostic and Statistical Manual of Mental 

Disorders criteria [29]. Those with eating disorders had higher HbA1c levels as well as 

higher rates of diabetic ketoacidosis and risk factors for future complications compared with 

those without eating disorders.

In a study of 770 young people with Type 1 diabetes from the Norwegian Childhood 

Diabetes Registry [8], 18% scored ≥20 on the DEPS-R, similar to our rate of 15%. The 

Norwegian study reported that significantly more girls (28%) than boys (9%) had DEPS-R 

scores ≥20. Young people who scored ≥20 on the DEPS-R had higher zBMI (0.7 vs 0.2 

SDS, P<0.001), higher HbA1c (77 vs. 68 mmol/mol [9.2 vs. 8.4%], P<0.001), and were 
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older (15.6 vs. 14.4 years, P<0.001) than young people who scored <20. In a study of 60 

young adults with Type 1 diabetes [9], 23% scored ≥20 on the DEPS-R (30% of women vs 

18% of men), a rate slightly higher than the present study (15%), which may be attributable 

to the difference in ages of the two samples. The young adults who scored ≥20 on the DEPS-

R had higher HbA1c (90 vs 62 mmol/mol [10.4 vs 7.8%]; P<0.001) and higher BMI (28.0 vs 

25.4 kg/m2; P=0.06) than those who scored <20. None of these previous studies assessed a 

group with a moderate level of disordered eating behaviours as in the present study.

The present study also builds on previous studies that have reported associations between 

more disordered eating behaviours and poorer psychosocial attributes in individuals with 

Type 1 diabetes [13,27,30]. In a sample of 199 adolescents with Type 1 diabetes, Grylli et al. 
[27] found that young people with disordered eating behaviours had a less positive attitude 

toward life, more somatic complaints, lower self-esteem, and more depressive symptoms 

than young people without disordered eating behaviours. In a study of 83 adults with Type 1 

diabetes assessed using momentary sampling, Merwin et al. [30] found that more negative 

affect regarding diabetes was associated with a higher likelihood of insulin restriction. 

Olmsted et al. [13] followed 101 girls with Type 1 diabetes for 5 years, none of whom had 

disordered eating behaviours at baseline, and assessed factors related to the development of 

disordered eating behaviours over time. They found that more concerns about body weight/

shape, lower self-esteem, and more depressive symptoms predicted the onset of disordered 

eating behaviours.

In addition to stratifying young people by the previously validated DEPS-R score threshold 

of ≥20 [16], we further divided those with DEPS-R scores <20 into those with scores <10, 

considered as a low level of disordered eating behaviours, and those with scores of 10–19, 

considered as a moderate level of disordered eating behaviours. The longitudinal study by 

Rydall et al. [12] also classified young women into three different gradations of disordered 

eating behaviours, those who were non-disordered, moderately disordered, and highly 

disordered. These authors reported that increasing severity of disordered eating behaviours 

was associated with greater risk of microvascular complications during follow-up. Similarly, 

another study by Maharaj et al. [7] categorized adolescent girls as non-eating disturbed, 

mildly disturbed, and highly disturbed. These authors also reported increasing severity of 

disturbances in body image and eating attitudes in association with increasing severity of 

disturbed eating behaviours.

We found that teenagers with a moderate level of disordered eating behaviours had many 

biomedical and psychosocial characteristics (parent education, blood glucose monitoring 

frequency, HbA1c, overweight/obesity, negative affect regarding blood glucose monitoring, 

general quality of life, and depressive symptoms) that were different from teenagers in both 

the low and high groups, while for some characteristics (sex, treatment adherence and 

diabetes-specific family conflict), the moderate group was similar to the high group. Taken 

together, these data suggest that it may be possible to identify teenagers with a moderate 

level of disordered eating behaviours at a point in the clinical course when interventions may 

prevent development of more severe disordered eating behaviours and even progression to 

clinical eating disorders. Interventions and treatment can be tailored for those with a low or 
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moderate level of disordered eating behaviours to prevent worsening of disordered eating 

behaviours.

Many of the biomedical characteristics associated with moderate and high levels of 

disordered eating behaviours are routinely assessed during regular diabetes clinic 

appointments. Clinicians should be educated on these relationships so that they can be alert 

to factors that may indicate elevated risk of disordered eating behaviours. For example, 

although low body weight is often associated with clinical eating disorders, such as anorexia 

nervosa, clinicians should be aware that higher BMI is associated with disordered eating 

behaviours in people with Type 1 diabetes [8,9,13,26–28].

A strength of the present study is the use of the validated, diabetes-specific DEPS-R 

screening measure [16]. When assessing disordered eating behaviours in people with Type 1 

diabetes, it is important to use a diabetes-specific measure because general screening 

measures do not capture diabetes-specific behaviours such as intentional insulin omission or 

restriction. In addition, Type 1 diabetes requires attention to food and carbohydrate intake, 

and general screening measures may misidentify these behaviours as disordered eating 

behaviours. Another strength is the inclusion of both female and male participants in a study 

sample of adolescents, a group in which eating disorders often develop. Many studies 

examining disordered eating behaviours in people with Type 1 diabetes have included only 

female participants [5,7,11,14]. It is important, however, to include both male and female 

participants in order to gain a better understanding of how disordered eating behaviours may 

differ in boys and young men with Type 1 diabetes compared to girls and young women 

with Type 1 diabetes.

A limitation of the present study is its cross-sectional design; future longitudinal studies will 

enable a better understanding of the predictive nature of moderate levels of disordered eating 

behaviours for progression to high levels of disordered eating behaviours or frank eating 

disorders. In addition, the present study sample was relatively homogeneous and high 

functioning, which may limit generalizability, with 88% of participants being white, 87% 

being from two-parent families, and 67% receiving insulin pump therapy, although only 

15% achieved target HbA1c levels of <58 mmol/mol (<7.5%).

In summary, our data suggest that there may be an opportunity to identify teenagers with 

moderate as well as high levels of disordered eating behaviours by using the score thresholds 

of 10–19 and ≥20, respectively, on the DEPS-R screening measure, a tool supported for 

clinical use by the American Diabetes Association in their recent position statement on the 

psychosocial care of people with diabetes [17]. Early identification of disordered eating 

behaviours may allow timely intervention to prevent progression to eating disorders and the 

resulting poor glycaemic control, acute and chronic diabetes complications, and premature 

mortality. Teenagers with either moderate or high levels of disordered eating behaviours will 

likely benefit from additional support to improve glycaemic control and reduce the risk of 

progressive disordered eating behaviours.
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What’s new?

• Disordered eating behaviours are common in people with Type 1 diabetes and 

are associated with poor glycaemic control, diabetes complications and early 

mortality.

• This study used a diabetes-specific survey, the Diabetes Eating Problem 

Survey-Revised (DEPS-R), in teenagers with Type 1 diabetes to identify 

factors associated with varying levels of disordered eating behaviours.

• Female sex, overweight/obesity, infrequent blood glucose monitoring, and 

poor glycaemic control were associated with more disordered eating 

behaviours, as were poorer quality of life and presence of depressive 

symptoms.

• These findings may help direct support and intervention efforts to those in 

most need and prevent progression to clinical eating disorders.
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FIGURE 1. 
Distribution of Diabetes Eating Problem Survey-Revised (DEPS-R) scores by sex. More 

female than male participants had moderate (34% vs 19%) and high (20% vs 10%) levels of 

disordered eating behaviours (P=0.003).
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FIGURE 2. 
Diabetes Eating Problem Survey-Revised (DEPS-R) scores in multivariate model by sex, 

weight status and HbA1c. In a significant multivariate model, female sex (P=0.0004), obesity 

(P=0.047) and HbA1c ≥75 mmol/mol (≥9.0%; P=0.046) were significantly associated with 

higher DEPS-R scores.
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Table 1

Participant characteristics: overall and by level of disordered eating behaviour

Disordered eating behaviour level

All teenagers
(N=178)

Low: DEPS-R
score <10
(n=105)

Moderate: DEPS-
R score 10–19
(n=47)

High: DEPS-R
score ≥20
(n=26)

P

Age, years 14.9±1.3 14.7±1.3 15.2±1.3 15.0±1.4 0.07

Diabetes duration, years 7.4±3.7 7.0±3.6 8.6±3.9 6.4±3.0 0.02

Sex: female, % 48 37 62 65 0.003

Race/ethnicity: white, % 88 89 85 88 0.8

Family structure: from two-parent family, % 87 86 87 92 0.4

Parent education: college degree or higher, % 72 83 62 50 0.0001

Insulin regimen: pump, % 67 73 62 54 0.1

Daily insulin dose, units/kg 0.96±0.24 0.94±0.22 0.95±0.28 1.07±0.24 0.04

Blood glucose monitoring frequency, times/day 5.3±1.9 5.7±1.9 5.0±2.0 4.2±1.2 0.0006

HbA1c

 mmol/mol
 %

69±11
8.5±1.0

67±10
8.3±0.9

72±13
8.7±1.2

75±13
9.0±1.2

0.01

HbA1c <58 mmol/mol (<7.5%), % 15 17 15 8 0.3

Weight status, %
 Normal weight
 Overweight
 Obese

64
26
10

70
26
4

62
26
13

42
31
27

0.0004

DEPS-R, Diabetes Eating Problem Survey-Revised. Data presented are mean ± SD, unless otherwise indicated. P values obtained from ANOVA 

(age, diabetes duration, insulin dose, blood glucose monitoring frequency, HbA1c), chi-squared tests (sex, race/ethnicity, insulin regimen) and 

Mantel–Haenszel chi-squared tests (family structure, parent education, % HbA1c<58 mmol/mol, weight status).
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Table 2

Psychosocial survey scores by level of disordered eating behaviours

Disordered eating behaviour level

Low: DEPS-R
score <10
(n=105)

Moderate: DEPS-R
score 10–19
(n=47)

High: DEPS-R
score ≥20
(n=26)

P

Treatment adherence 75±10 67±12 66±12 <0.0001*

Negative affect regarding blood glucose monitoring 27±21 40±20 54±19 <0.0001†

Diabetes-specific family conflict 15±22 26±28 23±17 .01‡

Quality of life 89±11 83±9 71±17 <0.0001†

Depressive symptoms 5±6 10±8 19±13 <0.0001†

DEPS-R, Diabetes Eating Problem Survey-Revised. Data presented are mean ± SD. P values obtained from ANOVA test.

*
Low group significantly different from both moderate and high groups.

†
Low, moderate and high groups all significantly different.

‡
Low group significantly different from moderate group; low group vs high group, P=0.1.
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