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Purpose: Intention and perceptions of healthy eating may affect diet-related behavior. We
assessed the intention and perceptions of eating healthily in patients with type 1 (T1D) and
type 2 diabetes (T2D) compared with the general population. Secondly, differences in diet
quality were assessed in patients with diabetes perceiving their dietary habits as more or less
healthy.

Materials and Methods: This cross-sectional study included data on socioeconomic status,
dietary intake, and questions on healthy eating from adults with T1D (n=426), T2D (n=348)
and from the general population (n=2899).

Results: Patients with T2D were less likely to perceive their dietary habits as healthy
compared with T1D and the general population. Patients with T1D or T2D perceiving
their dietary habits as healthy reported higher intake of vegetables, fruit, fish, fibre and
protein. In addition, patients with T1D with perceived healthy versus less healthy dietary
habits had lower sugar intake and higher alcohol intake. Overall, adherence to dietary
guidelines in patients with T1D and T2D was too low both in self-perceived healthy and
less healthy eaters. In comparison with T1D patients, patients with T2D were less likely and
the general population was more likely to strive to eat a healthy diet.

Conclusion: Patients with T2D had poorer self-perception of their dietary healthiness and
less intention of eating healthily, compared with patients with T1D and the general popula-
tion. Actual diet quality was higher amongst patients with T1D and T2D perceiving their
dietary habits as healthy than those perceiving their dietary habits as less healthy. But
inadequate intakes were found in all groups. Health care providers should address and
explore the patient’s intention and perceptions of healthy eating when discussing dietary
changes in diabetes to improve nutritional support.
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Introduction

Quality of diet and adherence to dietary recommendations are challenging, but
essential elements of diabetes self-management with a high impact on glycemic
control.' Diabetes research and self-management education programs in nutrition
primarily focus on improving nutrition knowledge to achieve metabolic control,
and not on how the intention to eat healthily or how perception of healthy eating
may affect food choices and diet-related behaviour.” However, several studies have
found a discrepancy between perceptions of diet healthiness and actual diet quality
primarily in non-diabetic populations.* ® If individuals with diabetes perceive their
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dietary intake to be of higher quality than it actually is, the
intention or readiness to change their diet in a healthier
direction may be diminished. According to the theory of
planned behavior, health-related behavior is best predicted
by behavioral intention. An intention is determined by the
individual’s attitude towards the behavior (eg expected
outcome of performing the behavior), the individual’s
perceived confidence in the ability to perform the beha-
vior, and the individual’s perception of others’ approval or
disapproval of the behaviour.” The importance of these
components may differ depending on the target popula-
tion. Patients with type 1 (T1D) and type 2 diabetes (T2D)
may perceive that they have a strong personal gain from
eating more according to dietary recommendations due to
their diabetes. Similarly, social support from family and
friends in favor of dietary adherence may also be more
prevalent in diabetes compared with individuals without
diabetes. We have previously shown that patients with
T1D and T2D consume a healthier diet compared with
the general Danish population.® Differences in type and
availability of nutrition education and support of patients
with T1D and T2D and the general population may also
have an impact on how these three groups perceive
a healthy diet, and whether they are likely to strive to
eat a healthy diet. Patients with diabetes may have mis-
perceptions of the nutritional quality of their diet com-
pared with the dietary recommendations, as found in T2D
and non-diabetic populations eg, for intakes of fruit, vege-
tables, total fat, 459711

Additionally, patients’ misperceptions of own dietary

saturated fat and sodium.
healthiness compared with recommendations could mis-
guide health care providers. Especially doctors and nurses,
when asking only a few questions to assess overall diet
quality and dietary adherence in consultations. Doctors
and nurses are gatekeepers determining which patient
need further nutrition support with a dietitian. Therefore,
they need to be aware that patients with diabetes may
perceive their diet as healthier than it actually is according
to the dietary recommendations. These aspects have not
previously been investigated thoroughly in patients with
T1D and T2D. Therefore, the aims of this study were to
examine differences in intention and self-perceptions of
healthy eating including healthy diet characteristics in
patients with T1D and T2D compared with the general
population with no known diabetes. Furthermore, to
examine differences in actual dietary intake separately
for TID and T2D, in those who assess themselves as
healthy or less healthy eaters.

Materials and Methods

Subjects and Methods

Design and Participants

This exploratory cross-sectional study is based on data
derived from a Danish dietary survey of 774 patients
with diabetes (T1D: n= 426; T2D: n= 348) and data
from 2899 individuals with no known diabetes from the
Danish National Survey of Diet and Physical Activity
(DANSDA)."? A comparison of dietary intake and adher-
ence to dietary guidelines based on data from these two
surveys has previously been published.® The dietary sur-
vey of patients with diabetes was an online survey with
a cross-sectional design based on a self-administered
questionnaire with questions concerning the participant’s
dietary intake, physical activity, social background and
perceptions of diet healthiness. Data were collected
between July 2014 and January 2015. A random sample
of adults (>18 years of age); 1500 with T1D and 1500
with T2D from the capital region of Denmark treated at
Diabetes
Copenhagen, Gentofte, Denmark, received a mail with

the outpatient clinic at Steno Center
an invitation to participate. The selection of participants
has been described previously.® Exclusion criteria were
severe mental or life-threatening disorders. Data on social
background and perceptions of diet healthiness in the
general population were derived from DANSDA, a cross-
sectional survey based on a representative sample of the
Danish population randomly drawn from the Danish Civil
Registration System.'? Danish citizenship was a criterion
for inclusion. Additional exclusion criteria were being
residents of nursing homes, individuals receiving meals
from outside their home, and those reported being diag-
nosed with diabetes (n=117). Data were collected between
April 2011 and August 2013 and the present study com-
prises data from 2899 adults (18 to 75 years of age) with
no known history of diabetes. Participation rates were
26% in the

DANSDA.*'? Both surveys were conducted in accor-

dietary online survey and 52% in
dance with the Declaration of Helsinki and approved by
the Danish Data Protection Agency. The Danish Ethics
Committee for the Capital Region of Denmark has
reviewed both study protocols and reported that no
approval was acquired by this authority for these non-
invasive studies according to Danish law. In accordance
with the Danish regulations for biomedical research, par-
ticipants gave written informed consent by participating in
the dietary survey.
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Dietary Data

Data on dietary intake from patients with diabetes were
assessed using a web-based semiquantitative 270-items
food frequency questionnaire (FFQ) covering dietary intake
within the last three months. The FFQ has previously been
described and validated in adults with T1D and T2D."* The
dietary data included calculated intake of total energy (kJ/d)
and percentages of energy intake (E%) deriving from carbo-
hydrates, saturated fatty acids (SFA), monounsaturated fatty
acids (MUFA), polyunsaturated fatty acids (PUFA), protein
and added sugar, and calculated intake of alcohol in g/d,
dietary fibre in g/d and g/MJ, and the following healthy
food groups fruits, vegetables and fish in g/d and g/MJ.
Dietary data were used to compare patients with T1D and
T2D perceiving their dietary habits as more or less healthy to
assess misperceptions of diet healthiness.

Perceived Diet Healthiness and Intention to Eat
Healthily

In DANSDA, information about perceived healthy diet
characteristics and intention to eat healthily was collected
using a structured face-to-face interview with open-ended
questions conducted by trained interviewers. The inter-
viewer categorized all answers. In the dietary online sur-
vey, patients with T1D and T2D were asked the same
questions closed-ended based on the response categories
determined in DANSDA. Drop-down response choices for
each question were used to compare the results with the
general population. The question: “What do you consider
a healthy diet?” consisted of 15 possible response cate-
gories including “dietary variety”, “home cooked”, “fresh
foods/ingredients”, “organic”, ‘“‘sustainable”, “low-fat”,
“high in dietary fibre”, “high in wholegrain foods”,
“includes whole meal bread eg ryebread”, “high in vege-
tables”, “high in fruit”, “includes proteins, vitamins and

EEINT3

minerals”, “includes lean meat”, “high in fish”, “low in
added sugar”. Up to three answers were allowed for each
participant in all three study groups. The question to
examine intention to eat healthily: “Do you aim to eat
healthily every day?” had five response categories: (1)
“Yes, very often”, (2) “Yes, often”, (3) “Occasionally”,
(4) “No never”, (5) “Do not know”. Self-perceived dietary
habits in patients with T1D and T2D were assessed asking
the question: “How do you consider your dietary habits?”
with five response categories: (1) “Very unhealthy”, (2)
“Unhealthy”, (3) “Neither healthy nor unhealthy”, (4)
“Healthy” and (5) “Very healthy”. This question is used
in the ongoing Danish National Health Survey.'* For the

purpose of analyzing actual intake of nutrients and
selected healthy food groups the answers were split into
two “Neither
unhealthy” and “Healthy and very healthy”.

large groups including healthy nor

Other Variables

For patients with diabetes, data on diabetes type, age, gender,
height and weight (to calculate body mass index (BMI)),
smoking status and diabetes duration were extracted from the
electronic medical records using the values closest to the time
of study participation. Data on education, occupation, cohabi-
tation and physical activity were collected from the web-based
questionnaire. This included the International Physical
Activity Questionnaire short form (IPAQ-SF) to assess the
level of physical activity.'> Data from DANSDA concerning
age, gender, height and weight (for BMI calculation), smoking
habits, education, occupation and cohabitation were collected
by trained interviewers at the personal interviews. Weight and
height were measured by the interviewer. Physical activity
level was categorized into a low, moderate or high physical
activity level, as described previously.® In patients with dia-
betes the IPAQ-SF questionnaire was used to assess physical
activity, categorizing into low, moderate and high levels
according to standard definitions."> In the general population
physical activity was measured using 7-days with pedometer,
adjusted for biking time defining <7500 daily steps as low,
7500 to 9999 daily steps as moderate, and >10,000 daily steps
as high physical activity. Data on social background included
cohabitation (living with a partner/spouse), level of education
(no further education, vocational education eg, skilled worker,
short further education eg, 1-2 years in a university college,
medium further education eg, 2—4 years in a university college,
long further education eg, 5 years in a university or unspecified
education) and occupational status (employed, unemployed,
pensioner, other).

Statistical Analyses

All continuous data were non-normally distributed and pre-
sented as medians with interquartile range (IQR). Differences
in perceptions of healthy diet characteristics were tested using
logistic regression analysis for each binary (yes/no) response
category variable in patients with TID and T2D and the
general population adjusted for age, gender and education.
We used ordinal logistic regression models to model the
behavior of the following ordinal level dependent response
category variables to the questions concerning the intention to
eat healthily and self-perceived diet healthiness: 1) “Do you
aim to eat healthily every day?” and 2) “How do you consider
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your dietary habits?” including the following independent
variables in each model: study group, age, gender and educa-
tion. In the analysis of response category variable to question 1
we excluded individuals who answered “I do not know” which
was not part of the ordinal scale response categories. In the
statistical analysis of response category variables to question 2
we excluded the response categories “Unhealthy” and “Very
unhealthy”. No one reported having very unhealthy dietary
habits and only 20 patients (2.6%) with diabetes assessed their
dietary habits as unhealthy. Differences in perceived and
actual diet quality were assessed by classifying respondents
with T1D and T2D into two groups respectively based on self-
perceived dietary habits reported as either “Neither healthy nor
unhealthy dietary habits” or “Healthy and very healthy dietary
habits”, and testing for significant differences in calculated
dietary quality of carbohydrates, added sugar, total fat, SFA,

Table | Background Characteristics

MUFA, PUFA, protein, alcohol, dietary fibre, fruit, vegetables
and fish between these groups using the nonparametric Mann
Whitney U-test. For all statistical tests, a two-sided signifi-
cance level of P < 0.05 was used. We used SPSS software
version 25.0 (IBM Corp, Armonk, NY, USA) for descriptive
statistical data, SAS Enterprise Guide software version 7.1
(SAS Institute Inc., Cary, NC, USA) for logistic regression
data analyses and R software version 4.0.2 (R Core Team,
R Foundation for Statistical Computing, Vienna, Austria) for
ordinal regression analyses.

Results

Participants with T2D were older, more frequently male
and pensioners, less physically active and with a higher
BMI compared with T1D and the general population
(Table 1). Participants with T1D were comparable with

Characteristics Patients with TID (n = 426) | Patients with T2D (n = 348) | General Population (n = 2899)
Gender (F/M), % (n) 49/51 (209/217) 29/71 (101/247) 52/48 (1507/1392)
Age, years 53 (41-64) 66 (58-71) 48 (35-60)
BMI, kg/m? 25.0 (22.7-27.6) 29.2 (26.5-33.3) 25.6 (23.1-28.6)
Diabetes duration, years 26 (14-39) 15 (9-21) -
Smokers, % (n) 13.6 (58) 11.2 (39) 20.8 (603)
Physical activity
Low activity, % (n) 18.3 (77) 39.4 (136) 32.9 (895)
Moderate activity, % (n) 42.9 (180) 36.5 (126) 25.2 (684)
High activity, % (n) 38.8 (163) 24.1 (83) 41.9 (1141)
Education
No further education, % (n) 13.1 (56) 11.2 (39) 22.5 (652)
Vocational education, % (n)* 20.0 (85) 26.4 (92) 38.0 (1101)
Short further education, % (n) 12.3 (52) 7.2 (25) 74 (213)
Medium further education, % (n) 26.7 (114) 26.2 (91) 20.3 (589)
Long further education, % (n) 23.9 (102) 152 (53) 11.8 (342)
Unspecified education, % (n) 4.0 (17) 13.8 (48) 0 (0)
Occupation
Employed, n (%) 57.0 (243) 34.7 (121) 61.4 (1776)
Unemployed, n (%) 4.0 (17) 1.7 (6) 3.8 (I11)
Pensioner, n (%)° 27.3 (116) 56.4 (196) 21.2 (613)
Other, n (%)° 11.7 (50) 7.2 (25) 13.6 (395)
Cohabitation
Living with partner/spouse 71.3 (304) 66.4 (231) 72.4 (2096)

Notes: Adapted from Nutrition, 61, Ewers B, Trolle E, Jacobsen SS. et al. Dietary habits and adherence to dietary recommendations in patients with type | and type 2
diabetes compared with the general population in Denmark. 49-55, Copyright (2019), with permission from Elsevier® and data on occupation and cohabitation have been
added in this version. Skilled worker, office worker, crafts education; hDisability and old age pensioner; CSeeking education, student, housewife/-husband, on long-term sick
leave or unspecified. Data are presented as medians and interquartile range (25th to 75th percentiles) or percentages and numbers.

Abbreviations: TID, type | diabetes; T2D, type 2 diabetes; BMI, body mass index.
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the general population concerning gender distribution, age,
BMI, numbers living with a partner or spouse, being
employed and having a high level of physical activity.
More smokers and individuals with no education or
a vocational education were represented in the general
population compared with patients with T1D and T2D,
and more patients with T1D had a long further education
compared with in T2D and the general population.
Twenty-three percent with T1D and 40% with T2D
perceived their dietary habits as “neither healthy nor
unhealthy”, while 75% with TID and 57% with T2D
perceived their dietary habits as “healthy” or “very
healthy” (Table 2). The likelihood (odds ratio (OR)) of
moving towards self-perceived healthier dietary habits on
the ordinal scale was 0.41 (95% CI 0.29-0.57), p<0.001 in
T2D compared with T1D adjusted for gender (p=0.011),
age (p=0.001) and education (p=0.037), meaning that T2D
were less likely to perceive their dietary habits as healthy
compared with TID. Self-perceived healthy eaters with

T1D assessing their dietary habits as “healthy or very
healthy” (n = 319) were significantly older and signifi-
cantly more had a higher education compared with self-
perceived less healthy ecaters with TI1D assessing their
dietary habits as “neither healthy nor unhealthy” (n = 98)
(Table 3). The diet among self-perceived healthy eaters
with T1D compared with self-perceived less healthy eaters
with T1D was characterized by a lower sugar intake (3.1 E
% vs 3.8 E%, p=0.005) and a higher intake of dietary fibre
(31.5 g/10 MJ vs 27.7 g/10 M1J, p=0.001), protein (17.0 E
% vs 16.5 E%, p=0.026), vegetables (382 g/10 MJ vs 264
g/10 MJ, p=0.0001), fruit (145 g/10 MJ vs 101 g/10 MJ,
p=0.001), fish (216 g/week vs 141 g/week, p=0.0001) and
alcohol (8.0 g/d vs 4.8 g/d, p=0.014). Self-perceived
healthy eaters with T2D assessing their dietary habits as
“healthy or very healthy” (n = 199) included significantly
more women compared with the self-perceived less
healthy eaters with T2D assessing their dietary habits as
“neither healthy nor unhealthy” (n = 138). The diet among

Table 2 Self-Assessment of Dietary Habits in Patients with TID and T2D

‘“How Do You Consider Your Dietary Habits?”’
TID n =426 T2D n = 348 Alln =774

Answers % (n) % (n) % (n)
Very unhealthy 0 (0) 0 (0) 0 (0)
Unhealthy 2(9) 3(1) 3 (20)
Neither healthy nor unhealthy 23 (98) 40 (138) 30 (236)
Healthy 67 (286) 51 (178) 60 (464)
Very healthy 8 (33) 6 (21) 7 (54)
Variables OR 95% Cl P
Groups

TID (reference) | - -

T2D 0.41 0.29-0.57 <0.0001
Gender

Men (reference) | - -

Women 1.49 1.10-2.03 0.011
Age 1.02 1.01-1.03 0.001
Education®

No further education (reference) | - -

Vocational education 1.22 0.72-2.08 0.463

Short further education 0.92 0.50-1.72 0.798

Medium further education 1.34 0.79-2.25 0.273

Long further education 2.01 1.16-3.48 0.012

Unspecified education 1.75 0.90-3.42 0.098

Notes: Frequencies of answers are presented together with odds ratios (OR) and p-values for an ordinal logistic regression model adjusted for age, gender and education.
?p = 0.037 for education examined with an ANOVA likelihood ratio tests of the ordinal regression models with and without adjustment for education.

Abbreviations: OR, odds ratio;TID, type | diabetes; T2D, type 2 diabetes.
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Table 3 Distribution of Macronutrients and Healthy Food Groups in Patients with T1D and T2D Who Assess Their Dietary Habits to
Be “Neither Healthy nor Unhealthy” or “Healthy and Very Healthy”

Variables “How Do You Consider Your Dietary Habits?”
TID (n = 417) T2D (n = 337)
Less Healthy Healthy Eaters pP? Less Healthy Eaters Healthy Eaters P
Eaters “Neither “Healthy” and “Neither Healthy nor “Healthy” and
Healthy nor ‘““Very Healthy” Unhealthy” “Very Healthy”
Unhealthy” (n=319) (n=138) (n=199)
(n=98)

Age, year 48 (34-58) 56 (45-65) 0.0001 67 (61-70) 66 (58-71) 0.603
Gender (F/M), % 48/52 49/51 0.908 19/81 36/64 0.001
Education (high/low)®, % 32/68 57/43 0.0001 41/59 40/60 0.822
Carbohydrates, E% 45.0 (40.949.3) 452 (41.3-49.3) 0.865 46.5 (42.0-50.8) 45.7 (40.5-49.0) 0.056
Added sugar, E% 3.8 (24-54) 3.1 (1.84.7) 0.005 3.3 (22-5.2) 3.1 (1.7-5.0) 0.293
Dietary fibre, g/d 19.9 (15.0-27.5) 24.7 (17.6-33.8) 0.001 20.1 (14.7-26.6) 22.0 (16.9-31.7) 0.021
Dietary fibre, g/|0M] 27.7 (21.9-35.3) 31.5 (26.1-37.6) 0.001 28.0 (22.5-33.7) 311 (25.3-37.7) 0.001
Fat, E% 38.7 (34.7-42.6) 37.4 (33.9-41.5) 0.135 36.0 (32.4-40.6) 36.9 (33.1-41.2) 0.185
SFA, E% 13.5 (11.7-15.4) 13.0 (11.3-14.8) 0.137 134 (11.1-15.0) 13.3 (11.3-15.3) 0.798
MUFA, E% 14.7 (12.9-17.1) 14.7 (12.8-16.9) 0.710 13.6 (11.7-15.8) 14.2 (12.2-16.2) 0.114
PUFA, E% 6.7 (5.8-7.8) 6.8 (5.8-8.0) 0.552 6.3 (5.6-7.4) 6.6 (5.5-7.5) 0.434
Proteins, E% 16.5 (15.6—18.0) 17.0 (15.8-19.1) 0.026 17.1 (15.7-18.6) 17.6 (16.0-19.8) 0.036
Alcohol, g/d 4.8 (1.3-11.6) 8.0 (2.6-15.8) 0.014 3.7 (1.0-11.8) 4.5 (1.1-13.0) 0418
Vegetables, g/d 192 (120-290) 298 (187-444) 0.0001 185 (109-268) 276 (168-432) 0.0001
Vegetables, g/|0M) 264 (167-403) 382 (247-566) 0.0001 227 (157-337) 369 (235-553) 0.0001
Fruit, g/d 76 (39-126) 116 (64-231) 0.001 92 (148-178) 108 (68-217) 0.035
Fruit, g/10MJ 101 (57-176) 145 (78-252) 0.0001 122 (69-243) 157 (82-257) 0.054
Fish, g/week 141 (78-244) 216 (119-316) 0.0001 173 (106-293) 228 (127-336) 0.006

Notes: Energy percentages for carbohydrates, added sugar, fat, SFA, MUFA, PUFA and proteins are calculated without alcohol. Data are medians and interquartile range
(25th to 75th percentiles) or percentages. *Nonparametric Mann Whitney U-test used to test for differences between two independent groups less healthy eaters versus
healthy eaters in TID and T2D respectively. "Education presented as a binary variable in percentages. High education defined as medium- or long-cycle further education.

Low education defined as short/vocational/other or no education.

Abbreviations: E%, percentage of energy; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid; SFA, saturated fatty acid;TID, type | diabetes; T2D, type 2

diabetes.

self-perceived healthy eaters with T2D compared with
self-perceived less healthy eaters with T2D was character-
ized by a higher intake of dietary fibre (31.1 g/10 MJ vs
28.0 g/10 MJ, p=0.001), protein (17.6 E% vs 17.1 E%,
p=0.036), vegetables (369 g/10 MJ vs 227 g/10 MJ,
p=0.0001), fruit (108 g/d vs 92 g/d, p=0.035) and fish
(228 g/week vs 173 g/week, p=0.0006).

The three most frequent responses for characterizing
a healthy diet were “dietary variety”, “low in fat” and
“high in vegetables” in all three study groups and, addi-
tionally, “high in dietary fibre” in T1D and T2D and “high
in fresh food/ingredients” in the general population
(Table 4). Significant differences in healthy diet character-
istics between the three study groups adjusted for age,
gender and education were found for “dietary variety”,

CEINT3

“home cooked”, “organic”, “high in dietary fibre”, “whole-

grain foods”, “includes whole meal bread”, “high in

vegetables”, “high in fruit”, “includes proteins, vitamins
and minerals”, “includes lean meat” and “low in added
sugar”. Supplementary Table S1 shows OR and 95% CI

for all response categories for healthy diet characteristics
in all three groups adjusted for age, gender and education.
The likelihood of choosing “dietary variety” OR 0.65
(95% CI 0.53-0.81), “high in fibre” OR 0.33 (95% CI
0.26-0.41) or “low added sugar” OR 0.36 (95% CI 0.24—
0.54) was lower in the general population compared with
T1D, whereas twice as many in the general population
chose “organic” OR 2.03 (95% CI 1.32-3.12) and “high
in vegetables” OR 2.06 (95% CI 1.67-2.55) as important
dietary components of a healthy diet. Ranking what
patients with diabetes and the general population consider
as important for choosing what food or meals to eat, the
three most frequent responses in all study groups were
“That I think the food/meals taste good” in all three
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Table 4 Perceived Healthy Diet Characteristics in Patients with Diabetes and General Population

”What Do You Consider a Healthy Diet?”

T2D n = 426 T2D n = 348 General Population n = 2897 P
Response categories® % (n) % (n) % (n) -
Dietary variety 15.4 (185) 13.8 (135) 12.7 (951) <0.0001
Home cooked 4.8 (58) 7.1 (69) 3.9 (289) 0.0018
Fresh foods/ingredients 9.8 (118) 8.8 (86) 8.0 (601) 0.1331
Organic 2.1 (25) 2.7 (26) 3.7 (280) 0.0020
Sustainable 0.2 (3) 0.4 (4) 0.3 (23) 0.9004
Low in fat 14.5 (175) 16.6 (162) 17.1 (1280) 0.3287
High in dietary fibre 13.0 (157) 11.6 (113) 6.1 (457) <0.0001
High in wholegrain foods 5.7 (69) 5.9 (58) 2.5 (188) <0.0001
Includes whole meal bread eg ryebread 3.2 (38) 2.6 (25) 2.0 (148) 0.0041
High in vegetables 16.8 (202) 14.9 (145) 26.0 (1944) <0.0001
High in fruit 0.4 (5) 0.6 (6) 4.4 (333) <0.0001
Includes proteins, vitamins and minerals 3.5 (42) 1.6 (16) 6.0 (449) 0.0001
Includes lean meat 3.7 (44) 4.2 (41) 2.6 (194) 0.0124
High in fish 3.7 (44) 3.8 (37) 3.3 (248) 0.5149
Low in added sugar 3.3 (40) 5.3 (52) 1.3 (101) <0.0001
Total number of responses, % (n) 100 (1205) 100 (975) 100 (7486) -

Notes: Binary logistic regression model adjusted for age, gender, education and group for each response category separately. Percentages have been calculated using
numbers of responses for each group and each response category divided with total number of responses for each group separately. *Up to three responses were allowed.

Abbreviations: TID, type | diabetes; T2D, type 2 diabetes.

groups; “Dietary variety” in T1D and T2D; “A lot of
vegetables” in TID; “That the food/meals are home
cooked” in T2D; and “That my family/the ones I live
with like the food/meals” in the general population
(Figure S1).

The intention to eat healthily in patients with diabetes
and the general population is presented in Table 5. Eighty-
one percent with TID, 69% with T2D and 79% in the
general population responded that they aim to eat healthily
every day “often” or “very often” with a higher proportion
of the general population aiming to do so “very often”
(35% vs 23% in T1D and 15% in T2D). The likelihood of
moving towards a poorer intention to eat healthily on the
ordinal scale was OR 1.66 (95% CI 1.26-2.17), p<0.0003
in T2D and OR 0.62 (95% CI 0.51-0.75), p<0.0001 in the
general population compared with T1D as the reference
group adjusted for gender (p<<0.0001), age (p<0.0001) and
education (p<0.0001). Meaning that T2D patients were
less likely to aim to eat a healthy diet and the general
population was more likely to aim to eat a healthy diet
compared with T1D. The most frequently reported reasons
for aiming to eat healthily often or very often were
“because I have diabetes” in T1D and T2D and “due to
my well-being/to have more energy” in the general popu-
lation. Second and third most frequent reasons in all

groups were “because of my health” and “because I want
to lose or maintain body weight” (Figure S2).

Discussion
In our study, we found that patients with T2D perceived
their dietary habits as less healthy than patients with T1D
even though we have previously found their actual dietary
intake to be just as healthy.® In addition, patients with T2D
aimed less at eating healthily every day compared with
patients with T1D and the general population. Patients
with T1D and T2D perceiving their dietary habits as
healthy had a significant higher intake of important healthy
food groups and nutrients including vegetables, fruit, fish
and dietary fibre compared with those perceiving their
dietary habits as less healthy. However, adherence accord-
ing to the dietary guidelines was generally poor, indepen-
dently of self-perceived diet healthiness in patients with
T1D and T2D as described previously.8 Perceptions of
what a healthy diet should consist of were very similar
in patients with diabetes and the general population, point-
ing at dietary food variety, limiting fat and eating plenty of
vegetables as key elements.

The adjusted analysis of self-perceived healthiness of
dietary habits showed that T2D had a 59% lower likelihood
of perceiving their dietary habits as healthy compared with
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Table 5 Effort to Eat Healthily in Patients with Diabetes and the General Population

”Do You Aim to Eat Healthily Every Day?”
TID N =426 T2D n = 348 General Population n = 2897

Answers % (n) % (n) % (n)
Yes, very often 23 (96) 15 (52) 35 (1020)
Yes, often 58 (247) 54 (189) 44 (1279)
Occasionally 16 (70) 28 (97) 16 (471)
No never 2 (10) 2 (6) 4 (124)
Do not know?® 1 (3) 1 (4) 0(3)
Variables OR 95% ClI P
Groups

TID (reference) | - -

T2D 1.66 1.26-2.17 0.0003

General population 0.62 0.51-0.75 <0.0001
Gender

Men (reference) | - -

Women 0.40 0.35-0.45 <0.0001
Age 0.98 0.98-0.99 <0.0001
Education®

No further education (reference) | - -

Vocational education 0.79 0.66-0.95 0.018

Short further education 0.71 0.55-0.92 0.009

Medium further education 0.54 0.44-0.65 <0.0001

Long further education 0.44 0.35-0.55 0.000

Unspecified education 0.56 0.34-0.91 0.020

Notes: Frequencies of answers are presented together with OR and p-values for an ordinal logistic regression model adjusted for age, gender and education. OR and
p presented. *Not included in the ordinal regression analyses. bp<0.000| for education examined with an ANOVA likelihood ratio tests of the ordinal regression models with

and without adjustment for education.
Abbreviations: OR, odds ratio; TID, type | diabetes; T2D, type 2 diabetes.

T1D patients. Correspondingly, women (vs men) had a 49%
higher likelihood, and individuals with long further educa-
tion (vs no education) had twice as high a likelihood of
perceiving their dietary habits as healthy. These findings
support what is already known. Gender and education have
a huge impact on health including nutrition-related behavior
and beliefs.'® ' Fewer patients with T2D reported that they
aimed to eat a healthy diet every day compared with T1D and
the general population. Compared with T1D, the likelihood
of aiming less to eat healthily was 68% higher in T2D and
40% lower in the general population adjusted for age, gender
and education. These findings that patients with T2D had
lower intention to eat healthily and poorer self-perceived diet
healthiness could be due to characteristics of our T2D study
population. Among our T2D participants, 41% were over-
weight (BMI 25.0-29.9 kg/m®) and 43% obese (BMI
>30.0 kg/m?), diabetes duration was 15 years, and all

received medical treatment to improve their diabetes regula-
tion. These patients know that T2D is a chronic condition
which together with the management of overweight and
obesity need lifelong adjustments of their lifestyle, including
eating healthily. Patients with T2D may have higher self-
expectations and standards for healthy eating compared with
patients with T1D and the general population. They know
how crucial healthy eating is. In addition, in our analyses we
only adjusted for age, gender and education. Unknown con-
founders, eg, sleeping status, mental well-being, overall
health or health beliefs could have affected the observed
results of a poorer perceived diet healthiness and intention
to eat healthily in patients with T2D. In our study, patients
with T1D and the general population were more comparable
being younger aged and more being normal weight and
physically active, employed and living with a partner/spouse.

This may have an impact on diet-related behavior. Studies
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have also found that being obese is associated with a more
realistic or even pessimistic self-assessment of diet
healthiness.” Furthermore, a Danish qualitative study based
on DANSDA also found that people use their body weight
and overall health status to assess the healthiness of their
diet.*® Ensuring enough support especially for patients with
T2D to put effort into eating healthily, by helping them
identify and overcome barriers for this, is important.
Seventy-eight percent with TID and 80% with T2D
responded that having diabetes was one of the most impor-
tant reasons for eating healthily. Health care providers should
explore the reason for this with the patient. Is the patient
actually eating healthily due to diabetes-related worries
which are common in diabetes and can result in poor adher-

2122 or does the

ence to diabetes self-care in the long term,
patient use the diagnosis as a personal driver for making
healthy self-management decisions?*>**

We examined diet quality in relation to self-perceived
diet healthiness and found that diet quality was higher
among self-perceived healthy eaters compared with less
healthy eaters based on higher intakes of vegetables, fruit,
fish, fibre and protein both in T1D and T2D respectively,
and additionally a lower sugar intake in the T1D group.
Perceived healthy eaters with T1D also had a significantly
higher alcohol consumption which may reflect the higher
percentage of highly educated people in this group.
health

documented. Several studies demonstrate that highly edu-

Education-related inequalities are  well-
cated people adhere to most health recommendations
including eating healthily, quitting smoking and exercising
more, but alcohol remains the one disease-related risk
factor with a reverse social gradient.”>2® We did not find
any differences in dietary fat intake between self-perceived
healthy eaters versus self-perceived less healthy eaters, as
seen previously.” ' Others have reported higher intakes of
food groups promoted as healthy (eg vegetables and fish)
among self-perceived healthy eaters.”’ Despite an overall
accordance between objectively assessed diet quality and
self-assessments, studies have also found notable differ-
ences. For instance, among adult participants with objec-
tively assessed poor diet quality from a Danish national
health survey, up to 18% perceived their dietary habits as
very healthy or healthy and up to 67% perceived their
dietary habits as fairly healthy.*® These results indicate
how difficult it is to assess the healthiness of one’s diet,
or that some people may have other perceptions of
“healthy eating” than what is recommended based on the
official dietary guidelines.

A high consistency for what a healthy diet consists of
was found across all three groups in our study. Most
frequent responses to characteristics of a healthy diet
were dietary food variety, low-fat and high in vegetables
in patients with T1D and T2D and the general population.
This may be due to several decades with dietary recom-
mendations including these elements both in diabetes and
the general population.®'*? Other important diet character-
istics were high in dietary fibre and low in sugar, most
frequently stressed in T2D. This may be due to several
years of recommendations to avoid added sugar when you
have diabetes. Today most people with T1D know that
they can adjust with more bolus insulin if they eat a cake
or other foods high in sugar. The likelihood of choosing
dietary variety, fibre or added sugar as healthy diet char-
acteristics were significantly lower in the general popula-
tion compared with T1D. This may reflect their actual
dietary intake since we have previously shown that sugar
intake was statistically significantly higher and fibre intake
significantly lower in the general population compared
with T1D and T2D.®

Our study has several limitations. Our diabetes popula-
tion may be less representative of diabetes patients in general
due to their urban attachment (all based in the capital region
of Denmark) and higher education level (especially T1D).
Participants from the general population represented all parts
of the country with a higher proportion than the diabetes-
populations having no or only limited education. Besides
regional differences, education is a social determinant with
high impact on dietary habits.'” More educated people tend
to live in urban areas with less educated people living in rural
areas.”® Comparing the diabetes study population with the
general population in DANSDA, limitations are the same
(educational and regional differences) together with differ-
ences in age range. This may have underestimated the differ-
ences especially in intention to eat healthily between the
general population and patients with T1D and T2D. The
general population was 18 to 75 years while the age range
was 18 to 88 years in T1D and 22 to 94 years in T2D due to
different inclusion criteria. Particularly T2D participants
were older with more pensioners. Today, younger people
from the working population are diagnosed with T2D. They
may resemble the T1D and general population more in terms
of intention and perceptions of healthy eating. Research also
demonstrate gender differences in eating behavior and food
choices. Women are more likely to place greater importance
on healthy eating.'®'® This could also have affected our
results since significantly more men were represented in the
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T2D group, however, we adjusted for gender differences in
most statistical analyses. Differences in data collection meth-
ods could have affected who and how participants with
diabetes versus the general population responded. Both
higher and lower participation rates have been found in
online surveys compared with other data collection methods
potentially introducing non-participation bias. Additionally,
educated people are more likely to participate in studies
irrespective of the data collection methods used.** In general,
non-respondents in surveys are less educated, have poorer
health and health behaviour®® To increase the survey
response rates and reduce non-response bias in the online
dietary survey, reminders were sent and different data collec-
tion methods were used including telephone interview and
face-to-face interview. Nevertheless, nonresponse bias was
prevalent in our diabetes survey. Our participants had a better
metabolic control compared with non-respondents and
higher diet quality was associated with a better metabolic
control in TID and T2D.**3 This could also explain why
self-perceived very unhealthy dietary habits was non-
existing and only 3% with diabetes perceived their dietary
habits as unhealthy in our study. On the other hand, the face-
to-face interview method used in the DANSDA study may
have introduced social desirability bias. This could lead to
more positive self-assessments of diet healthiness compared
with using a self-administered questionnaire with no or lim-
ited contact with the researcher, although the opposite with
higher truthfulness in face-to-face situations has also been
found.*® Furthermore, our study does not represent indivi-
duals with ethnic minority backgrounds, since 96% of all
participants with diabetes were ethnic Danes with less than
3% originating from a non-Western country.

Finally, perceptions of diet healthiness are subjective
ratings, and studies have found that optimistic self-
assessments of diet quality make people less likely to intend

to change their eating behavior in a healthier direction.*

Conclusions

Patients with T1D and T2D with perceived healthy dietary
habits had an overall higher diet quality compared with
patients with perceived less healthy dietary habits.
However, self-perceived healthy eaters’ intake of particularly
dietary fibre, fruits, fish and saturated fat still did not meet
dietary recommendations. Patients with T2D had poorer self-
perceptions of the healthiness of their diet and less intention
of eating healthily every day compared with patients with
T1D and the general population. It is important that health

care providers with limited nutrition knowledge understand

and acknowledge these potential differences and address
these aspects with the patient as a first step to engage in
changing dietary behavior. Ideally, patients with diabetes
should be referred to dietitians for a thorough professional
nutrition assessment, education and support. Dietitians can
help integrate personal perceptions of healthy eating into
a personalized healthy diet to promote and maintain long-
lasting realistic healthy eating habits contributing to glyce-
mic and metabolic control.
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