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Abstract

Streszczenie

Introduction and objective: In type 1 diabetes, responsibility for health and disease acceptance can influence dietary
adherence. This study examined how responsibility for health and disease acceptance affect dietary adherence in young
patients with type 1 diabetes, considering the role of symptoms of eating disorders. Materials and methods: The observational
cross-sectional online questionnaire study was conducted in 190 patients aged 12-18 years with type 1 diabetes, or in their
parents, between May 2021 and May 2023. The study employed various scales including the Diabetes Dietary Guidelines
Adherence Index, Acceptance of Illness Scale, Diabetes Eating Problem Survey-Revised Scale, and Sense of Responsibility
for Health Scale. A model was developed from the literature data, showing the influence of responsibility for health and
disease acceptance on dietary adherence, considering the mediating role of eating disorders. Results: The degree of dietary
adherence by adolescents with type 1 diabetes depended on the level of their acceptance of the disease, sense of responsibility
for their own health, and severity of symptoms of eating disorders. The level of acceptance of the disease had a negative
impact on adherence to the diet, while the effect of the study participants’ sense of responsibility for health on their dietary
adherence was positive. The occurrence of symptoms of eating disorders had a negative impact on adherence to dietary
recommendations. Conclusions: When designing and implementing educational interventions for patients with type 1
diabetes, actions aimed at strengthening the sense of responsibility for their own health and identifying the risk of eating
disorders should be taken into account.

Keywords: diet, disease acceptance, type 1 diabetes, eating disorder, sense of responsibility for health

Wprowadzenie i cel: W cukrzycy typu 1 odpowiedzialno$¢ za zdrowie i akceptacja choroby mogg wplywac na przestrzeganie
diety. Zbadano, w jaki sposéb odpowiedzialno$¢ za zdrowie i akceptacja choroby wptywaja na przestrzeganie diety u mlodych
pacjentow z cukrzyca typu 1, biorac pod uwage role objawdw zaburzen odzywiania. Material i metody: Obserwacyjne,
przekrojowe badanie kwestionariuszowe online przeprowadzono wérdd 190 pacjentéw w wieku 12-18 lat z cukrzyca typu 1 (lub
w przypadku mlodszych pacjentéw wsrdd ich rodzicow) w okresie od maja 2021 do maja 2023 roku. Uzyto skal: Diabetes
Dietary Guidelines Adherence Index, Acceptance of Illness Scale, Diabetes Eating Problem Survey-Revised Scale oraz Sense of
Responsibility for Health Scale. Na podstawie literatury opracowano model pokazujacy wplyw odpowiedzialnoéci za zdrowie
i akceptacji choroby na przestrzeganie diety, z uwzglednieniem pos$redniczacej roli zaburzen odzywiania. Wyniki: Stopien
przestrzegania diety przez mtodziez z cukrzyca typu 1 zalezal do poziomu akceptacji choroby, poczucia odpowiedzialnosci za
wlasne zdrowie oraz nasilenia symptoméw zaburzen odzywiania. Poziom akceptacji choroby mial negatywny wplyw na
przestrzeganie diety, natomiast poczucie odpowiedzialno$ci za zdrowie pozytywnie wplywalo na przestrzeganie diety.
Wystapienie objaw6éw zaburzen odzywiania mialo negatywny wplyw na przestrzeganie diety. Wnioski: Projektujac i wdrazajac
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interwencje edukacyjne dla pacjentéw z cukrzyca typu 1, nalezy uwzgledni¢ dziatania majgce na celu wzmacnianie poczucia
odpowiedzialnosci za wlasne zdrowie oraz identyfikujace ryzyko wystapienia zaburzen odzywiania.

Slowa kluczowe: dieta, akceptacja choroby, cukrzyca typu 1, zaburzenia odzywiania, odpowiedzialno$¢ za zdrowie

INTRODUCTION

ietary recommendations (DR) and physical activ-

ity are key elements of the strategy for treating di-

abetes mellitus. Adherence to DR is extremely im-
portant and has both immediate and long-term effects".
However, such recommendations can be difficult to follow
by children and adolescents.
Real-world evidence (RWE) data show that patients treated
with modern insulin pumps integrated with continuous glu-
cose monitoring systems are among the best metabolically bal-
anced populations®. The shortcomings of diabetic care pri-
marily revolve around psychological support, which may fail to
meet the expectations of the system or the patients themselves.
The majority of problems occur when a young patient moves
from paediatric care to adult care in the health system. Due to
the lack of appropriate psychological support, free access to an
interdisciplinary diabetes team, and the stigmatisation of type
1 diabetes (T1D) in the society, patients encounter multiple
problems that may contribute to non-compliance with ther-
apeutic recommendations, including dietary advice, develop-
ment of disordered eating symptoms (DES) or exclusion from
social and professional life. Therefore, achieving optimal di-
etary adherence in adolescence is a difficult and self-control-
intensive challenge. The period of adolescence is accompa-
nied by physiological “hormone storm” making it difficult to
achieve normoglycaemia and, at the same time, low self-ac-
ceptance, lack of sense of agency, and the desire to belong to
a group of healthy peers. All these elements combined with
T1D may lead to frustration, rebellion against the disease or
depressive states. Understanding the factors that disrupt the
implementation of the elements of T1D therapy may contrib-
ute to overcoming numerous barriers and improving the effi-
cacy of behavioural therapy®*.
Research on the predictors of dietary adherence is relative-
ly new, and due to the complexity of the phenomenon, it has
a limited scope®-®. However, adolescence is also associated
with experimentation and risk-taking, which may affect the
results of glycaemic self-control and determine the related
clinical effects. It has been shown that adolescence is linked
to careless self-control, and non-compliance with dietary and
therapeutic recommendations. Such dismissive behaviour is
usually unrelated to the lack of knowledge, but rather aris-
es from difficulties associated with the cognitive and develop-
mental characteristics of adolescence, during which making
the right decisions is even more complex. Moreover, adoles-
cence is a period of identity formation and gaining indepen-
dence from the family. It is usually associated with a transi-
tion from parental care to strengthening relationships with
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peers, which means that an increased risk of deteriorating di-
abetes control and psychological adaptation is common dur-
ing this time”®). Therefore, when discussing factors affecting
adherence to DR by patients with T1D, attention should also
be paid to psychological variables. Disease acceptance is one
of them. Positive disease acceptance is believed to increase pa-
tient motivation to follow medical recommendations and ad-
here to therapy®. Results of studies analysing the role of this
variable in T1D also corroborate this assumption?. However,
it should be noted that disease acceptance is not constant over
time. Therefore, an isolated analysis of disease acceptance
may be insufficient, and other psychological variables, such
as sense of responsibility for health (SRH), should also be con-
sidered. The discussed variable may be characterised as a per-
sonality disposition consisting of two components, i.e. a cog-
nitive aspect constituting the basis for a potential course of
action, and a motivational aspect, which is a state of readiness
to take actions that are beneficial for health.

People with a high SRH are characterised by more health-
promoting behaviours""'?. However, there are no existing
studies that have analysed this particular variable in T1D.
By analogy, it may be assumed that high intensity of SRH
would translate into more common adoption of health-ori-
ented eating behaviours by young people with T1D.
Dietary therapy in T1D might contain elements that are
conducive to the occurrence of eating disorders (EDs) or
DES!*!%), Frequent engagement in such behaviours contrib-
utes to the development of a vicious circle and guilt, there-
by increasing the risk of EDs or DES!). The development of
EDs or DES is associated with more common abnormal eat-
ing behaviours. This translates into poorer metabolic con-
trol, and more frequent complications and recurrent epi-
sodes of hypoglycaemia'>1¢),

Considering the small number of studies focused on deter-
mining links between the psychological factors in the im-
plementation of dietary recommendations and EDs among
patients with T1D, our study is one of the few conducted in
Poland, which makes it a novel contribution to the field. The
study aimed at the empirical verification of the relationship
between the sense of responsibility for health and disease
acceptance, and its impact on dietary adherence in T1D ad-
olescents, considering the mediating role of ED symptoms.

MATERIALS AND METHODS
Sample and setting

The observational cross-sectional online questionnaire
study was conducted in 190 patients aged 12-18 years with
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T1D, or in their parents, between May 2021 and May 2023.
Non-probability sampling of study participants was used.
The inclusion criteria were as follows: a minimum one-year
history of T1D and informed consent to participate in the
study. The study was anonymous, and participation was
voluntary. The participants were free to withdraw from the
study at any time. The questionnaire was distributed via the
Google Forms web survey platform. The link to the ques-
tionnaire was shared via the social media (Facebook) on
groups associating patients with T1D [groups: mojacukrzy-
ca.org, CUKRZYCA 24h INFO (DIABETES 24h INFO),
Cukrzyca typu 1 - Zycie bez barier i na kolorowo (Diabetes
mellitus type 1 - life without barriers and in full colour)]
with the consent of the administrators of the sites. The ques-
tionnaire was also distributed individually in groups of T1D
patients and via personal contacts of the members of the
study group (“the snowball method”).

After giving their consent to participate in the study and
meeting the inclusion criteria, each prospective respondent
received a link to the online survey. Each link was active
only once. In practice, this meant that one respondent could
complete only one online survey. Each completed survey
was registered anonymously in the database.

Due to the anonymous character of the questionnaire and
no possibility of tracking sensitive data, the study required
no approval of the Ethics Committee. Data owners gave
their permission to use the data.

Instruments

The questionnaire consisted of several parts, and all the
tools used had been validated. In the present authors’ part,
data were collected on the socio-demographic aspects of the
respondents (sex and place of residence) and clinical infor-
mation (body weight, height, current HbA,_ value, method
of insulin administration, duration of disease, number of
hypo- and hyperglycaemic episodes, daily number of insu-
lin units and insulin units per kg of body weight — declared
by patients). Body height and weight data were used to cal-
culate the body mass index (BMI) according to the standard
formula and in relation to centile charts"” with interpreta-
tion according to the OTF Criteria®®.

In the second part, four scales were used. The first scale was
the Diabetes Dietary Guidelines Adherence Index (DDGA
Index). The index combines current recommendations
concerning healthy eating for the population and guide-
lines on behavioural therapy issued by the Polish Diabetes
Association. It considers both regular meal consumption
and recommended frequency of consuming 29 groups of
products. Higher DDGA Index values were interpreted as
a higher degree of adherence to DR

The Acceptance of Illness Scale (AIS) contains eight state-
ments describing the consequences of poor health regard-
ing the recognition of limitations imposed by the disease,
lack of self-sufficiency, sense of dependence on other peo-
ple, and lowered self-esteem. The total of 8-40 is a general

measure of the degree of disease acceptance: the greater
the acceptance, the better the adaptation and the lower the
sense of psychological discomfort®.

Moreover, we used the Diabetes Eating Problem Survey-
Revised Scale (DEPS-R), which is a diabetes-specific tool
for screening for EDs. The DEPS-R consists of 16 items. The
overall DEPS-R score ranges from 0 to 80, so patients with
higher total DEPS-R scores are more likely to have an ED.
According to the original version of the DEPS-R, the total
score equal to or above 20 was set as a threshold point indi-
cating greater disturbances®".

Another tool allowed the determination of the general
level of responsibility for one’s own health - the Sense of
Responsibility for Health Scale (SRHS)®@?. The scale con-
sists of 14 items. In the present study, only the total level of
self-responsibility for health was assessed. Cronbach’s alpha
for SRHS was 0.724.

Assumptions of the mediation model

Based on indirect data from a literature review, a theoreti-
cal model was developed to reflect the impact of SRHS and
AIS on DDGA by patients with T1D, considering the me-
diating role of DEPS-R. In this model, based on the ratio-
nale derived from the literature, SRHS and AIS should have
a positive influence on DDGA. However, the occurrence of
DEPS-R should exhibit a negative correlation with compli-
ance with dietary recommendations. Moreover, the devel-
opment of DEPS-R should weaken the positive correlation
between SRHS and AIS and compliance with DR (Fig. 1).

Statistical analysis

Data collected for all dependent and independent vari-
ables were presented using descriptive statistics. For cate-
gorical variables, the number (n) and frequency (%) were
employed, while for quantitative variables, the mean (M),
standard deviation (SD), coefficient of variation (CV), and
range (min-max) were utilised.

AIS — Acceptance of lliness Scale; DDGA — Diabetes Dietary Guidelines

Adherence Index; DEPS-R — Diabetes Eating Problem Survey-Revised Scale;

SRHS — Sense of Responsibility for Health Scale.

Fig. 1. Conceptual model incorporating mediation and correlation
of independent variables
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The relationship between selected independent variables (AIS,
DEPS-R, and SRHS) and the dependent variable (DDGA) was
assessed with univariate regression analysis. For each indepen-
dent variable, the unstandardised (b) and standardised (f) re-
gression coefficients were determined, with a 95% confidence
interval (95% CI) calculated using the bootstrap percentile
method. The parameters of the regression equation were es-
timated with the least squares method. The assumptions for
the linear regression model were satisfied, as indicated by the
Ramsey Regression Equation Specification Error Test, White's
test, and the Jarque—-Bera test. The presence of autocorrelation
was also evaluated by calculating the variance inflation factor
(VIF). The adjusted coefficient of determination (R?,;) was
calculated for each regression equation.

The indirect effect of independent variables (AIS and SRHS)
on the dependent variable (DDGA), with the mediating role
of DEPS-R, was assessed using Generalised Linear Model
Mediation Analysis. Standardised regression coefficients ()
were determined for each independent variable and media-
tor, with a 95% CI calculated using the bootstrap percentile
method. The value of partial mediation was also calculated.
Data were analysed using IBM SPSS (Version 28) for the de-
scriptive analyses, and jamovi (Version 2.3.0), with JAMM
module (Version 1.2.0) to test the mediation model®**¥. For
all analyses, a p-value less than 0.05 was deemed to be sta-
tistically significant.

RESULTS

The general characteristics of T1D patients are presented in
Tabs.1 Aand 1 B.

The majority of patients knew their insulin-to-carbohydrate
exchange ratio, knew how many exchanges they consumed
each day, and knew the calorie content of their diet (Tab. 2).
The characteristics of DDGA, AIS, and SRHS, and the
symptoms of ED are presented in Tab. 3.

Linear regression analysis was conducted to assess the re-
lationship between the independent variables and the de-
pendent variable. DDGA was the dependent variable, while
independent variables included AIS, SRHS, and DEPS-R.
Three separate univariate regression models were employed

Variable | n | %
Sex
Women 18 62.1
Men 72 37.9
Place of residence
Village 51 26.8
Town 84 44.2
City 55 28.9
Type of insulin therapy
Pen 55 289
Insulin pump 135 71.1

Tab. 1 A. Characteristics of selected sociodemographic variables
of the respondents
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Variable M SD | Min | Max | CV[%]
Age [years] 16.3 1.7 120 | 18.0 | 10.8
Duration of disease [years] 7.5 2.8 1.0 | 180 | 371
Body weight [kq] 59.7 | 13.8 | 30.0 | 100.0 | 23.2
Height [cm] 1669 | 9.6 | 1320 | 1940 | 58
BMI [kg/m?] 21.2 3.7 13.2 | 341 17.6
HbA, [%] 1.7 1.7 5.6 15.7 220
Insulin units per day 368 | 17.2 7.0 85.0 | 46.5
(a"gf(};ugfg,']'t"/ kg 06 | 026 | 012 | 13 | 411
BMI - body mass index; CV — coefficient of variation; M — mean value;
SD - standard deviation.

Tab. 1 B. Characteristics of selected clinical variables of the re-

spondents
Variable | n | %
BMI categories (18)
Underweight 40 21.0
Normal weight 124 65.3
Overweight 23 12.1
Obese 3 1.6
Hypoglycaemic episodes
Every day 23 12.1
5-6 times a week 32 16.8
34 times a week 40 21.1
1-2 times a week 36 18.9
Only once 36 18.9
Never 23 12.1
Hyperglycaemic episodes

Every day 38 20.0
5-6 times a week 36 189
3-4 times a week 49 25.8
1-2 times a week 38 20.0
Only once 15 7.9
Never 14 74
Knows the insulin-to-carbohydrate exchange ratio
Yes 167 87.9

No 23 121

Knows how many exchanges are consumed daily
Yes 153 80.5
No 37 19.5

Knows the energy value of the diet
Yes 59 31.1
No 131 68.9
BMI — body mass index.

Tab. 2. Characteristics of the respondents in terms of selected clini-
cal parameters

to evaluate each predictor independently (Tab. 4). DDGA
exhibited a decrease with the AIS (B = -0.156, p = 0.032,
R%4 = 0.03) and the DEPS-R (B = —0.228, p = 0.002,
R’ = 0.05), and an increase with SRHS (B = 0.305,
P <0.001, R?,4 =0.09).
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M 5D Min Max CV[%]
AlS 273 8.3 8.0 40.0 30.3
DEPS-R 16.6 121 0.0 7.0 729
SRHS 52.9 9.9 28.0 78.0 18.9
DDGA 16.9 3.9 6.0 27.0 22.8

AIS — Acceptance of Iliness Scale; CV — coefficient of variation;

DDGA - Diabetes Dietary Guidelines Adherence Index; DEPS-R — Diabetes
Eating Problem Survey-Revised Scale; M — mean value; SD — standard
deviation; SRHS — Sense of Responsibility for Health Scale.

Tab. 3. Characteristics of psychological variables [points]

Predictor 95% CI

b t
B Lower | Upper P

Intercept 18.949 - F 19.730 | <0.001
AIS —0.073 | —0.156 | —0.298 | —0.014 | —2.160 | 0.032

Intercept 18.173 - - P 39.010 | <0.001
DEPS-R —0.073 | —0.228 | —0.368 | —0.088 | —3.210 | 0.002

Intercept 10.719 - = - 7410 | <0.001
SRHS 0.118 | 0.305 | 0.168 | 0.442 | 4.390 | <0.001

AIS — Acceptance of lliness Scale; b — unstandardised regression coefficient;
B — standardised regression coefficient; Cl — confidence interval computed
with bootstrap percentile method; DEPS-R — Diabetes Eating Problem
Survey-Revised Scale; p — significance level; SRHS — Sense of Responsibility
for Health Scale; t — statistical value.

Tab. 4. Effect of psychological factors on adherence to dietary recom-
mendations in patients with T1D

Mediation model

The analysis of mediation revealed a significant direct neg-
ative relationship between AIS (B = -0.253, p < 0.001) and
a positive effect of SRHS (f = 0.319, p < 0.001) on DDGA.
Notably, no statistically significant mediating role of
DEPS-R was observed in the relationship between AIS and
DDGA (B = 0.008, p = 0.345). Conversely, a statistically sig-
nificant mediating role of DEPS-R was noted in the rela-
tionship between SRHS and DDGA (B = 0.054, p = 0.050).
The developed model indicates that the observed mediation

effect was partial, and explained 14.5% of the variance of the
dependent variable (Tab. 5).

DISCUSSION

The present study aimed at the empirical verification of the
effects of SRHS and AIS on DDGA, with the mediating role
of ED symptoms. However, the mediating role of the devel-
opment of ED symptoms was only partial, and explained
about 15% of variance.

The study revealed a significant direct negative effect of AIS
on DDGA. The AIS is a multistage process®®. At times, di-
abetic patients may come to terms with their condition,
yet various factors prevent them from adhering to DR.
Additional elements that may contribute to developing im-
proper eating habits include fatigue due to long-lasting ther-
apy, anger or resignation from treatment. In literature re-
ports, non-compliance with therapeutic recommendations
in diabetes was a very common phenomenon and affect-
ed from 21% to 95% of the respondents®-2®). Adolescence
and T1D constitute a double challenge for physicians, par-
ents, caregivers, and young patients themselves. During ad-
olescence, diabetes gives rise to many problems in the dai-
ly lives of patients and their families®®. Patients with T1D
had more difficulty following DR than taking insulin®**".
The findings confirm the need for further research on ad-
herence to DR and the corresponding determinants relat-
ed to psychological factors in order to improve and increase
the efficacy of education and re-education.

In the study, we noted a positive effect of SRHS on DDGA.
In general, SRHS determines the extent to which a person
is motivated to undergo treatment. Patients with a high
intensity of SRHS will be characterised by a good under-
standing of the positive impact of their eating behaviours
on their health. Moreover, they will be motivated to engage
in behaviours promoting the metabolic control of diabetes.
The observations made are consistent with the results of
preliminary research?. Therefore, the present study is the

Type Effect 5% d B z p
Lower Upper

i SRHS —> DEPS-R - DDGA —0.003 0.045 0.054 1.945 0.050
Indirect AIS = DEPS-R = DDGA —0.006 0.018 0.008 0.944 0.345
SRHS = DEPS-R —0.740 —0.261 —-0.397 —4.068 <0.001
Component DEPS-R - DDGA —0.098 0.007 —0.135 —2.087 0.037
AIS - DEPS-R —0.296 0.120 —0.059 —0.838 0.402
. SRHS = DDGA 0.070 0.182 0.319 4512 <0.001
Direct AlS = DDGA —0.180 —0.057 —0.253 —3.950 <0.001
Total SRHS - DDGA 0.093 0.200 0.372 5.393 <0.001
AIS - DDGA —0.178 —0.051 —0.245 —3.551 <0.001

AIS — Acceptance of lliness Scale; B — standardised regression coefficient; Cl — confidence interval computed with bootstrap percentile method; DDGA — Diabetes Dietary

Guidelines Adherence Index; DEPS-R — Diabetes Eating Problem Survey-Revised Scale; p — significance level; SRHS — Sense of Responsibility for Health Scale; z— statistical value.

Tab. 5. Analysis of mediation effect
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first one which analysed SRHS in T1D. The topic requires
further empirical analyses.

In practice, this relationship may be used in nutrition-
al education. Introducing appropriate measures aimed at
strengthening SRHS may have a positive impact not only
in terms of increasing the efficacy of DDGA, but also im-
proving the sense of disease control.

The role of the severity of symptoms related to DEPS-R ap-
peared to be an interesting finding in the context of ad-
herence to DDGA. Regression showed a negative effect of
DEPS-R on DDGA, which is consistent with the reports of
other researchers"?. The present study analysed a slightly
different relationship. It was assumed that the occurrence
of EDs or DES would negatively influence DDGA. The as-
sumption was verified empirically. Therefore, it can be pre-
sumed that there is a vicious cycle of aggravating ED symp-
toms in T1D. Dietary restrictions constituted one of the
causes underlying the development of ED symptoms!*-'4.
This study complemented the observations and empha-
sised that the onset of ED symptoms in T1D might affect
adherence to dietary recommendations. This translates into
greater difficulties in adhering to dietary recommendations,
meaning poorer metabolic control, as well as more frequent
complications and recurrent episodes of hypoglycaemia.
Another important observation was the lack of a statistical-
ly significant mediating role of the severity of ED symptoms
in the relationship between AIS and DDGA. It may be ex-
plained by the occurrence of two independent paths. The
first path concerns the effect of AIS, while the second one
concerns the severity of the symptoms of DEPS-R. Those
two pathways, independently of each other, were found to
have a negative effect on DDGA.

Social influence is a factor that may have a powerful im-
pact on AIS and potential development of ED. Numerous
adolescents who do not follow DR report that their fami-
ly, friends and school environment can often negatively in-
fluence their adherence to dietary recommendations®*).
It appears that providing a good-quality healthcare and social
support system might contribute to improving the situation.
The occurrence of EDs symptoms has a negative influence
on the sense of control of one’s eating behaviours and the
mental state of a given person. As a consequence, it may
lead to a decline in an individual’s belief in their ability to
control their own behavior, impact the treatment process
and, at the same time, reduce the level of motivation for
treatment.

In practice, rapid identification of ED symptoms is crucial,
similarly to the identification of factors that might increase
their risk. This will not only reduce the risk of non-adher-
ence to dietary recommendations, but may also have a pos-
itive effect on the patient’s mental state.

The practical aspect of the presented study results is signif-
icant for the development and implementation of suitable
educational activities aimed at increasing the level of adher-
ence to the recommendations. AIS alone seems to be insuf-
ficient. It is, therefore, necessary to pay more attention to
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the acceptance of behavioural therapy recommendations,
which could contribute to better adherence. Current needs
and values relevant to the adolescent may be more impor-
tant and divergent from T1D therapeutic goals at a given
time. Improving adherence to recommendations, including
dietary advice, requires the identification of psychosocial
problems and a prompt response from the physician/nurse/
educator/psychologist/parents.

The strength of this study lies in being among the pioneer-
ing research efforts to address the role of psychological fac-
tors in the context of DDGA among young people with
T1D. In addition, few studies to date have analysed adher-
ence to DR in T1D patients. Previously, research mainly fo-
cused on adherence to insulin therapy. The observed rela-
tionships are also of practical significance in the context of
developing and implementing educational interventions.
However, the study also had some limitations. Only 190
participants were recruited, 62% of whom were girls and
young women. Non-probability sampling was used, so the
results obtained are not representative of the population of
T1D patients. Furthermore, the study is of a cross-section-
al nature. No assessment of the patients’ personality traits
was performed, which may have a significant effect on AIS.
What is more, the present study did not analyse the effect
of the method of insulin administration on the implemen-
tation of recommendations and acceptance of the disease.
Functional insulin therapy (insulin pumps) is known to
facilitate the use of correction bolus and give the patients
more independence.

Psychological factors, such as the sense of responsibility for
health and disease acceptance, affect the level of adherence to
dietary recommendations in patients with T1D aged 12-18.
However, the relationship in question is not stable and
may be sensitive to external factors, such as the occurrence
of the symptoms of EDs.

Therefore, when developing and implementing education-
al interventions for patients with T1D, actions aimed at
strengthening their sense of responsibility for health should
be taken into account, as this variable has a positive impact
on adherence to dietary recommendations. Conversely, it
is important to quickly identify the symptoms of EDs, and
to determine factors that might increase their risk. This will
not only reduce the risk of non-adherence to dietary recom-
mendations, but may also have a positive effect on the pa-
tient’s mental state.
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