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Abstract:

Background: Type 1 Diabetes Mellitus (DM1) is a multifactorial metabolic disorder and one of the most common
chronic illnesses in childhood. Keeping normal growth, development and emotional maturity are among the
objectives of DM1 treatment. Thereby, the knowledge about health-related quality of life (HRQoL) becomes
important. The purpose of this study was to apply the Pediatric Quality of Life Inventory™ 3.0 - Type 1 Diabetes
Module (PedsQL™ 3.0 Diabetes Module) scale in children and teenagers with DM diagnosis, in addition to
their parents or caregivers to evaluate the factors that influence the HRQoL.

Method: Cross-sectional epidemiological study, observational, carried out by the application of the PedsQL™
3.0 Diabetes Module questionnaire to children and teenagers of both sexes, between 5 and 18 years old, diagnosed
with DM1 and to their parents or caregivers, being that, the higher the score, the higher the quality of life. The
data analyzed in the charts were: age, sex, body mass index (BMI), time of diagnosis, and presentation or not of
diabetic ketoacidosis. The diabetes duration was divided into two groups: subjects that presented diagnosis and
treatment for less than 36 months (< 3 years) and more than 37 months (> 3 years). Regarding the BMI,
participants were classified as underweight, normal range, overweight, obese, and severe obesity.

Results: The PedsQL™ 3.0 Diabetes Module score varied from 41.07 to 80.35 (average: 61.39) on the children
and teenagers report and from 21.43 to 84.82 (average: 59.74) on the parents or caregivers report. The estimated
correlation between both the reports was equal to 0.79 (p<0.001). There was no significant difference in the total
score related to sex, age, BMI, presence or not of ketoacidosis, and duration of disease between the groups. The
same happened with the scores of the subscales “diabetes symptoms” and “treatment adhesion”. Bigger values
in the “treatment adhesion” score were directly proportional to “diabetes symptoms” in the questionnaire
answered by children and teenagers, with the estimated correlation equal to 0.36 (p=0.017).

Conclusion: From the perspective of the children, better treatment adhesion represented more HRQoL. The
evaluation of life quality and its influence factors became important tools to promote health.
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I.  Introduction

Type 1 Diabetes Mellitus (DM1) is a chronic metabolic disorder caused by the autoimmune or idiopathic
destruction of the insulin producer betta-cells in the islets of Langerhans [1]. It has multifactorial etiology that
involves genetic susceptibility and environmental factors. It is one of the most common chronic diseases in
childhood and studies endorse the increase of its prevalence worldwide [2]. It is estimated that 1,211,900 of the
patients below 20 years old have DM1 and that 108,200 children below 15 are diagnosed yearly all around the
world [3].

DML treatment goals are to keep normal growth, development and emotional maturity [4]. During the
routine follow-up of those patients, information about health-related quality of life (HRQoL) is important.
Measuring life quality helps the objective identification of themes that raise concerns and it is an important
resource in pediatric practice, once small children have difficulty expressing what they feel. Furthermore, HRQoL
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analysis benefits include symptoms monitoring, disease progression and treatment, which improves
communication and satisfaction of patients. Nowadays, standardized questionnaires evaluate HRQoL according
to patients age and reflect children and teenagers experiences, as their parents or caregivers [5]. Several
instruments were developed to analyze HRQoLc and one of the examples for children with DM1 is the Pediatric
Quality of Life Inventory™ 3.0 - Type 1 Diabetes Module (PedsQL™ 3.0 Diabetes Module) scale.

The objective of this study was to apply PedsOL™ 3.0 Diabetes Module to children and teenagers
diagnosed with DM1 and in their parents or caregivers.

Il. Method

The cross-sectional epidemiological study, observational, developed with the application of PedsOL™
3.0 Diabetes Module questionnaire in children and teenagers of both sexes, ages between 5 and 18, diagnosed
with DM1 followed up at university hospital pediatric endocrinology outpatient clinic and by two other private
clinics. Demographic data analyzed on the charts were: age, sex, body mass index (BMI), time of diagnosis
(disease duration) and the presentation or not of diabetic ketoacidosis.

After the written authorization through the Free and Informed Consent Form filling by those responsible
or caregivers and the Free and Informed Assent Form by teenagers over 12 years old, the PedsOL™ 3.0 Diabetes
Module questionnaire was applied to the participants and to their parents or caregivers, through phone calls or
during the medical appointment.

The PedsOL™ 3.0 Diabetes Module questionnaire is internationally distributed by Mapi Research Trust
group [6], and its Brazilian-Portuguese translated version was validated in 2017 by Ph.D. Leila Ferreira dos Santos
Garcia [7]. Authorization of questionnaire use was obtained via e-mail contact. It evaluates the life quality of DM1
patients by means of self-reports (children/teenagers report) associated with answers from the perspective of
parents or caregivers (parents report). Each questionnaire presents 28 questions that evidence disease-related
adversities, divided in 5 groups: diabetes symptoms, treatment | (treatment barriers), treatment Il (treatment
adhesion), worry, and communication. They are divided according to the age group in 2 to 4 years, answered by
parents or caregivers; 5 to 7 years, 8 to 12, and 13 to 18. Between 5 and 7 years old, the alternatives to the items
“not at all”, “sometimes a problem” and “a lot” are represented through a facial scale, composed by a smiling,
neutral and sad face, to improve the understanding of the child. The questions to the parents of the children
between 5 and 7 and other age groups have 5 options as alternatives (0 = never, 1 = hardly ever, 2 = sometimes,
3 = frequently and 4 = almost always). The alternatives are scored in reverse form, Likert scale, in ways that the
answer 0 is equivalent to 100 points, 1 to 75, 2 to 50, 3 to 25 and 4 to 0. Thus, each of the 28 items own the
possibility to score between 0 and 100 and the final score is the average of the answered items, with bigger values
compatible with a better quality of life.

The duration of diabetes was divided into two groups: subjects that presented diagnosis and treatment of
the disease for more than 37 months (> 3 years), to exclude the honeymoon period [8], and for less than 36 months
(< 3 years). The BMI of the participants was calculated and they were classified in underweight, normal range,
overweight, obese and severe obesity, according to the World Health Organization (WHO) growth chart for BMI
of 2017.

The data were tabled in Excel software, 2021, USA. Quantitative variables were statistically described
through average, median, minimum, and maximum values, and standard deviation. Qualitative variables were
sorted by means of frequency and percentages. A two-class comparison was made considering Student’s T test
for independent samples. Three-class or more, a quantitative variable-related comparison was made through the
non-parametric test of Kruskal-Wallis or the Variance Analysis with a variation source. Linear association
between two quantitative variables was performed by estimating the Pearson correlation coefficient. Statistic
relevance was indicated by p < 0.05.

This study was approved by the Western Parana State University's Research Ethics Committee under the
number 4,046,840/2020.

I11. Results

Forty-three children participated in the survey, of which seven were between 5 and 7 years old, 23
between 8 and 12 years old and 13 between 13 and 18 years old. Gender-related, 23 (53.5%) were male and 20
(46.5%) were female. Regarding the BMI, two (4.6%) were classified as underweight, 22 (51.2%) were normal
range, 14 (32.5%) were overweight, three (6.9%) were obese and two (4.6%) were severe obesity. Among the
participants, 27 (62.8%) presented diabetic ketoacidosis (DKA). The duration of the disease was categorized in <
3 years e > 3 years, being 18 (41.86%) and 25 (58.13%) of the included participants, respectively.

The PedsOL™ 3.0 Diabetes Module score ranged from 41.07 to 80.35 (average: 61.39) in the report of
children and teenagers. In parents and caregivers report, it varied from 21.43 to 84.82 (average: 59.74). The
estimated correlation between the two reports was equal to 0.79 (p<0.001). There was no significant difference
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between the groups regarding sex, age, BMI, presence or not of DKA, and duration of the disease in the total score
of the questionnaires answered by children and parents (tables 1 and 2).

Table 1: PedsOL™ 3.0 Diabetes Module score correlation answered by children or teenagers and the analyzed
epidemiological variables.

n Average Median Minimum Maximum SD** p values*
Gender
Male 23 59.62 62.50 41.07 73.21 10.36 0.220*
Female 20 63.44 60.27 51.78 80.36 9.57
Age
5to 7 years old 7 63.26 60.71 46.42 76.78 10.15
8 to 12 years old 23 61.61 61.60 41.07 79.46 9.24 0.791*
13 to 18 years old 13 60.03 60.71 41.07 80.36 11.94
BMI®
Underweight 2 63.84 63.84 63.39 64.28 0.63
Normal range 22 62.90 62.50 41.07 80.36 12.18
Overweight 14 58.99 58.48 41.07 78.57 8.55 0.424*
Obese 3 62.20 62.50 58.93 65.18 3.14
Severe obesity 2 58.03 58.03 57.14 58.92 1.26
Diabetic
ketoacidosis
Yes 27 60.84 60.71 41.07 79.46 10.74 0.645*
No 16 62.33 62.05 41.07 80.36 9.08
Duration
<3yeas 18 61.31 60.71 41.07 79.46 9.36 0.961*
>3 years 25 61.46 61.60 41.07 80.36 10.74

*p values below 0.05 indicates statistical relevance. **SD: standard-deviation. SBMI: Body Mass Index.

Table 2: PedsOL™ 3.0 Diabetes Module score correlation answered by parents or caregivers and the
analyzed epidemiological variables.

n Average Median Minimum Maximum SD** p values*
Gender
Male 23 59.28 62.50 21.43 76.78 13.64 0.809*
Female 20 60.27 59.38 41.96 84.82 12.93
Age
5to 7 years old 7 64.41 63.39 50.00 83.93 12.58
8 to 12 years old 23 58.89 62.50 21.43 79.46 13.16 0.601*
13 to 18 years old 13 58.72 58.93 36.61 84.82 13.96
BMIS
Underweight 2 63.84 63.84 58.03 69.64 8.21
Normal range 22 62.90 63.39 36.61 84.82 13.59
Overweight 14 55.55 56.69 21.43 77.68 12.86 0.384*
Obese 3 57.44 60.71 41.96 69.64 14.13
Severe obesity 2 53.57 53.57 43.75 63.39 13.89
Diabetic
ketoacidosis
Yes 27 59.62 63.39 36.61 83.93 12.87 0.941*
No 16 59.93 61.16 21.43 84.82 14.07
Duration
<3 yeas 18 60.81 63.39 21.43 79.46 13.65 0.655*
> 3 years 25 58.96 58.93 36.61 84.82 13.03

*p values below 0.05 indicates statistical relevance. **SD: standard-deviation. SBMI: Body Mass Index.

In the “diabetes symptoms” domain, the obtained average was 58.82 in the questionnaire answered by
the children and 57.60 in the one answered by the parents. The average in “treatment Il (treatment adhesion)” was
70.42 for the children and 69.51 for the parents. The groups’ scores in this domain did not have significant
differences related to sex, age, BMI, and presence or not of DKA.
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Table 3: Correlation between “diabetes symptoms” and “treatment 11 scores in the reports answered by
children and teenagers and its epidemiological variables.

“Diabetes Symptoms”

n Average Median Minimum Maximum SD** p values*
Gender
Male 23 57.01 59.09 27.27 77.27 12.16 0.288*
Female 20 60.91 61.36 34.09 81.81 11.41
Age
5 to 7 years old 7 62.98 68.18 40.90 77.27 12.97
8 to 12 years old 23 58.59 61.36 27.27 77.27 10.79 0.564*
13 to 18 years old 13 56.99 56.81 34.09 81.81 13.39
BMIS
Underweight 2 62.50 62.50 61.36 63.63 1.61
Normal range 22 59.91 62.50 27.27 81.81 14.59
Overweight 14 57.30 56.81 40.90 72.72 9.10 0.697*
Obese 3 56.06 59.09 47.72 61.36 7.31
Severe obesity 2 57.95 57.95 50.00 65.90 11.24
Diabetic
ketoacidosis
Yes 27 57.32 59.09 27.27 77.27 11.70 0.285
No 16 61.36 63.63 40.90 81.81 12.03
“Treatment II (adhesion)”
Gender
Male 23 69.87 71.43 25.00 92.86 16.85 0.810*
Female 20 71.07 64.28 50.00 100.00 15.41
Age
5to 7 yearsold 7 64.28 64.28 50.00 78.57 12.37
8 to 12 years old 23 71.58 71.43 25.00 100.00 16.35 0.551*
13 to 18 years old 13 71.70 75.00 35.71 100.00 17.46
BMIS
Underweight 2 73.21 73.21 57.14 89.28 22.73
Normal range 22 72.73 73.22 35.71 100.00 16.29
Overweight 14 67.85 67.85 25.00 96.43 16.69 0.364*
Obese 3 75.00 78.57 64.28 82.14 9.45
Severe obesity 2 53.57 53.57 50.00 57.14 5.05
Diabetic
ketoacidosis
Yes 27 69.18 67.86 35.71 100.00 15.38 0.512*
No 16 72.54 75.00 25.00 100.00 17.34

*p values below 0.05 indicates statistical relevance. **SD: standard-deviation. SBMI: Body Mass Index.

Table 4: Correlation between “diabetes symptoms™ and “treatment 11" scores in the reports answered
by parents or caregivers and its epidemiological variables.
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“Diabetes Symptoms”

n Average Median Minimum Maximum SD** p value*
Gender
Male 23 58.49 59.09 18.18 88.63 16.66 0.679*
Female 20 56.59 57.95 38.63 86.36 12.75
Age
5 to 7 years old 7 61.68 63.63 40.90 68.18 9.77
8 to 12 years old 23 56.32 59.09 18.18 75.00 13.93 0.713*
13 to 18 years old 13 57.69 54.54 3181 88.63 18.80
BMIS
Underweight 2 65.91 65.91 59.09 72.72 9.64
Normal range 22 59.81 63.63 18.18 88.63 17.58
Overweight 14 52.59 53.41 31.81 68.18 11.34 0.360*
Obese 3 62.87 59.09 56.81 72.72 8.60
Severe obesity 2 52.27 52.27 45.45 59.09 9.64
Diabetic
ketoacidosis
Yes 27 58.92 61.36 31.81 75.00 10.77 0.525*
No 16 55.39 52.27 18.18 88.63 20.16
“Treatment I1”
Gender
Male 23 68.32 78.57 0.00 96.43 22.46 0.679*
Female 20 70.89 71.43 46.43 100.00 17.12
Age
5to 7 years old 7 70.92 60.71 50.00 100.00 18.38
8 to 12 years old 23 68.63 78.57 0.00 89.28 20.63 0.953*
13 to 18 years old 13 70.33 75.00 21.43 100.00 21.05
BMIS
Underweight 2 69.64 69.64 57.14 82.14 17.68
Normal range 22 73.70 78.57 21.43 100.00 18.52
Overweight 14 67.35 71.43 0.00 100.00 23.73 0.255*
Obese 3 60.71 57.14 46.43 78.57 16.37
Severe obesity 2 51.79 51.79 46.43 57.14 7.57
Diabetic
ketoacidosis
Yes 27 69.31 75.00 21.43 96.43 16.99 0.938*
No 16 69.86 78.57 0.00 100.00 24.81

*p values below 0.05 indicates statistical relevance. **SD: standard deviation. SBMI: Body Mass Index.

It was found a correlation between the total score of PedsOL™ 3.0 Diabetes Module and the score of the
item “symptoms of diabetes” — an estimated correlation equal to 0.72 (p < 0.001) in the children report and equal
t0 0.68 (p < 0.001) in both questionnaires (children and parents). Bigger scores on the item “treatment adhesion”
were related to bigger scores on “symptoms of diabetes” in the questionnaire answered by the subjects, with an
estimated correlation of 0.36 (p = 0.017). However, this relation was not observed in the report answered by the
parents, with an estimated correlation of 0.25 (p = 0.107).

IV. Discussion

The present study assessed the life quality of children and teenagers with DM1 diagnosis, regarding self-
reports and evaluation by parents or caregivers. Total average score found in PedsOL™ 3.0 Diabetes Module
answered by children, teenagers and parents was similar to the results of a Brazilian study [7], yet inferior to those
obtained in other studies [9-12].

Although the questionnaires answered by the parents had lower scores compared to the self-reports, there
was an association between the answers of the subjects and the answers of their parents or guardians, which
matches what was found in other works [7,11].

Literature shows better HRQoL in boys diagnosed with DM1 when compared to girls [9, 10, 14, 15],
however, this study did not find such a relation, as in others [11,16].
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Regarding the age, lower PedsOL™ 3.0 Diabetes Module scores were observed in younger patients, as
in the perspective of children and teenagers as of parents or caregivers, which corroborates with other studies [7].
Although some studies associate aging with HRQoL reduction in children with DM1 [10], in the present study
there was no such relation as in the literature [9, 11, 13, 16, 17].

While there was no association between DKA and the subscales “diabetes symptoms” and “treatment
adhesion” in this research, studies show the worst HRQoL in patients who had episodes of DKA [9]. Furthermore,
as evidenced in other studies, quality of life did not relate to BMI [9, 14] and duration of the disease [9, 11, 14,
16].

The present study showed some limitations: cross-sectional, it was not able to evaluate the cause and
consequences of the results, and the reduced sample that, despite representing the population of the city, one must
have caution when extrapolating the data to the whole country.

V. Conclusion
This study showed that better treatment adhesion represents more health-related quality of life from the
perspective of the patient. Diabetes treatment must aim, beyond glycemic control, for a better life quality, once
the glucose control improves the physical, mental and social aspects of the patient.
Therefore, the evaluation of life quality and the factors that influence it to become important tools to
further information and health promotion.
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