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Abstract

Objective: To stablish the relationship between socioeconomic status of a cohort of children
and adolescents with type 1 diabetes (T1D) with glycemic control, therapeutic adherence and
diabetes quality of life (DQoL).

Patients y methods: A cross-sectional, observational study with consecutive inclusion was car-
ried out. Participants aged 8-18 years with T1D duration >1 year. Data on family structure, family
income, parents’ educational level and parental role on primary diabetes care supervision were
registered. Adherence (DMQ-Sp) and DQoL (PedsQl) were analyzed. Linear and logistic regres-
sion models adjusted for demographics, family structure and parental role on primary diabetes
care responsibility were applied.

Results: A total of 323 patients (T1D duration 5,3 + 3,3 years; HbA1c 7,7 +1,0%; age 13,3 +2,8
years; 49,8% females) were included. Patients living in a nuclear family and those whose main
diabetes care supervision was shared by both parents showed lower HbA1c [adjusted for demo-
graphics and family structure (7,06; Cl 95% 6,52-7,59); adjusted for demographics and role on
primary diabetes care supervision (7,43; Cl 95% 6,57-8,28)]. DMQ-Sp score (adjusted for demo-
graphics and role on main supervision) was higher in patients whose parents shared the diabetes
care supervision (84,56; Cl 95% 73,93-95,19). Parents sharing diabetes care supervision showed
a significantly higher PedsQl score (both 74,63 12,70 vs mother 68,53 + 14,59; p=0,001).

* Corresponding author.

E-mail address: carmen.yoldi@sjd.es (C. Yoldi-Vergara).
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Introduction

Conclusions: Children and adolescents with T1D had lower HbA1c, better therapeutic adherence
and better DQoL when lived in a nuclear family, with higher socioeconomic status and the
responsibility for supervising diabetes care was shared by both parents.

© 2024 SEEN and SED. Published by Elsevier Espafa, S.L.U. All rights are reserved, including
those for text and data mining, Al training, and similar technologies.

Influencia de factores socioeconémicos sobre el control glucémico, la adherencia
terapéutica y la calidad de vida en nifios y adolescentes con diabetes mellitus tipo 1

Resumen

Objetivo: Analizar la relacion entre los factores socioeconomicos en que conviven una cohorte
de nifios y adolescentes con diabetes tipo 1 (DT1) con el grado de control glucémico, adherencia
terapéutica y calidad de vida (CVRD).

Pacientes y métodos: Estudio transversal, observacional de inclusion consecutiva. Participaron
pacientes (edad 8-18 anos) con DT1>1 afio de evolucion. Se registro el tipo de estructura
familiar, ingresos economicos familiares, nivel de estudios de los progenitores y progenitor
responsable primario de la supervision del cuidado de la diabetes. Se analizé el grado de
adherencia (DMQ-Sp) y CVRD (PedsQl). Se aplicaron modelos de regresion lineal ajustados por
datos demograficos, estructura familiar y responsable primario.

Resultados: 323 participantes con DT1 (edad 13,3 £ 2,8 afos; evolucion 5,3 + 3,3 afnos; HbA1c
7,7 +1,0%; 49,8% mujeres). La HbA1c (ajustada por demograficos y estructura familiar) fue
menor en los pacientes que convivieron en una familia nuclear (7,06; IC 95% 6,52-7,59), y menor
(ajustada por demograficos y progenitor responsable primario) en aquellos cuyos progenitores
compartian esa responsabilidad (7,43; IC 95% 6,57-8,28). La puntuacion DMQ-Sp (ajustada por
demograficos y responsabilidad) fue mayor en los pacientes cuyos progenitores compartian
la supervision (84,56; 1C 95% 73,93-95,19). Los progenitores mostraron mayor ponderacion
PedsQl en el grupo que compartian la supervision (ambos 74,63 + 12,70; madre 68,53 & 14,59;
p=0,001).

Conclusiones: Los nifios y adolescentes con DT1 presentaron una HbA1c mas baja, mejor
adherencia terapéutica y CVRD cuando convivieron en una familia con estructura nuclear, con
nivel socioeconémico elevado y la responsabilidad de la supervision del cuidado de la diabetes
fue compartida por ambos progenitores.

© 2024 SEEN y SED. Publicado por Elsevier Espana, S.L.U. Se reservan todos los derechos,
incluidos los de mineria de texto y datos, entrenamiento de IA y tecnologias similares.

social relationships. A high degree of adherence to self-
management of treatment is key to achieving good glycemic

Type 1 diabetes mellitus (T1DM) is one of the most prevalent  control® and can be a predictor of HbA1c progression in ado-

chronic diseases in pediatric age. Achieving glycemic con-
trol targets reduces the risk of morbidity and mortality and
improves the quality of life of people with diabetes. Clini-
cal guidelines from reference scientific societies indicate a
glycated hemoglobin (HbA1c) level <7% as a glycemic con-
trol target."? With the development of continuous glucose
monitoring (CGM) for all interstitial glucose measurement
systems, other target metrics have been described, such
as maintaining a time in range (70 mg/dL up to 180 mg/dL)
>70%.3

The management of diabetes is challenging. It requires
insulin administration, along with a series of self-care behav-
iors that diabetic patients must follow in their daily lives.*
These behaviors involve making numerous daily decisions in
everyday activities such as eating, exercising, or enjoying

lescence and young adulthood.®

Health-related quality of life is a holistic, multidi-
mensional, and comprehensive concept that measures the
individuals’ perception of well-being regarding general
health, physical and mental health, health concerns, and
the impact of a disease or condition on physical, social, or
emotional functioning. Currently, health-related quality of
life is a health indicator within the framework of Patient-
Reported Outcome Measures (PROM)’ and is considered an
aspect that should be regularly evaluated in the follow-up of
diabetic people.? Numerous studies have positively related
quality of life and glycemic control.® Moreover, quality of
life and adherence to self-management, along with the pre-
vention of chronic complications, are considered variables
for evaluating therapeutic education.’
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According to the World Health Organization (WHO),"°
the social and economic factors that have an impact
on health are the family environment, the community
where the person is born and grows up, gender, edu-
cation, financial resources, and social protection, among
others.

A recent review highlights the impact of socioeconomic
factors on diabetes control."" It emphasizes the importance
of the level of education received and financial income
earned, which are associated with the place of residence.
It also associated family and close environment support
with the management of T1DM in everyday life. In the
field of pediatric diabetes, the impact of the role of fam-
ily involvement on adherence to diabetes self-management
in the United States population has been described.'>
Similarly, a few studies conducted in neighboring coun-
tries report the role family support plays in children and
adolescents on the daily management of diabetes, as
well as other socioeconomic factors, which can favor or
hinder the achievement of glycemic targets.'> '® Having
good support and low family conflict is associated with
a higher perception of well-being in Spanish adolescents
with T1DM." However, the impact that other socioeco-
nomic factors may have on health outcomes in the pediatric
population with T1IDM has not been extensively studyed in
Spain.

The objective of this study was to analyze the rela-
tionship among the socioeconomic level in which a
cohort of patients treated in a tertiary pediatric hospital
live, glycemic control, the degree of adherence to self-
management, and quality of life in children and adolescents
with T1DM in Catalonia, Spain.

Patients and methods
Design

We designed a cross-sectional, observational study of
consecutive inclusion. This is a sub-analysis of the
data collected in the validation study of the Span-
ish version of the Diabetes Management Questionnaire
(DMQ-Sp).2° Patients and their parents were included
through consecutive non-probabilistic sampling during reg-
ular follow-up visits at the diabetes unit from 2018 through
2019.

Ethical considerations

The study was approved by Sant Joan de Déu Hospital Clin-
ical Research Committee (PIC-22-16). Parental consent and
child and adolescent assent were obtained.

Population and study setting

The study included children and adolescents (hereinafter
referred to as children) aged 8-18 years with a more
than 1-year history of T1IDM on multiple daily injection
(MDI) insulin therapy or continuous subcutaneous insulin
infusion (CSIl) and their parents. All were treated at a
tertiary referral center in Spain. Exclusion criteria were

unwillingness to participate or failure to sign the informed
consent/assent, as well as individuals with comprehension
difficulties. The clinical and sociodemographic character-
istics were described in the publication of the validation
study of the DMQ-Sp scale?® (Appendix A in Supplementary
material).

Variables and measurement instruments

Patients and their parents completed all questionnaires dur-
ing the regular follow-up visit with their diabetes team,
during which the HbA1c value was obtained as part of
routine control. HbA1c was analyzed using high-resolution
chromatography (Afinion™ 2 Device; Abbott Diagnostics
Technologies AS, Oslo, Norway; reference range, 4.0% up to
6.0% [20—42 mmol/mol]). The type of treatment followed
by the patients, the way they measured their own glucose
levels, and clinical data were collected from the individual’s
electronic health record.

The degree of adherence to diabetes self-management
was measured using the DMQ-Sp scale.?’ This question-
naire has been validated for the pediatric population with
T1DM from 8 years of age with a Cronbach’s alpha value
of 0.757. It is self-administered and takes 5-to-8 min to
complete. It includes a total of 20 items with responses
on 5-option Likert scales related to exercise (3 items),
diet (8 items), hypoglycemia (3 items), hyperglycemia (3
items), insulin management, and glucose monitoring (3
items) (Appendix B in Supplementary material). Higher
scores (range, 0-100) indicate better adherence. It is appli-
cable to both MDI and CSIl therapies and patients using
CGM.

Diabetes-related quality of life (DQoL) was measured
using the Pediatric Quality of Life Inventory [PedsQL] 3.2
Diabetes Module.?' It is self-administered and validated for
children and parents alike. It consists of 33 questions with
Likert-type responses. Higher scores (range 0-100) indicate
better DQoL.

Socioeconomic characteristics were obtained through
a self-administered questionnaire developed ad hoc. It
included both the children’s school level and their par-
ents’ education level, the type of family structure,
the primary caregiver for diabetes supervision, the par-
ents’ employment status, and the annual family income.
Family structure was classified as: 1) nuclear (both
parents living with their children), separated parents,
single-parent, blended, and others (Appendix C in Sup-
plementary material). The questionnaire was completed
by one of the parents who accompanied the child to the
visit.

Statistical analysis

Statistical analysis was performed using SPSS 19.0 (IBM Corp.
Released 2010. IBM SPSS Statistics for Windows, Version
19.0. Armonk, NY: IBM Corp.).

Descriptive analysis of the sample was performed
using frequency distribution. Data were expressed as
mean + standard deviation and percentage. The Student
t-test was used for the analysis of unpaired data, the
Mann-Whitney U test for variables that did not show nor-
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Table 1  Description of the participants’ metabolic control, adherence level, and quality of life.

Variable Overall sample Female Male p Value 8-12 years 13—18 years p Value®
n (%) 323 (100) 161 (49.8) 162 (50.2) 155 (47.98) 168 (52.02)

HbA1c (%)? 7.7+0.97 7.7+1.1 7.7+£0.9 0.53 7.6+0.9 7.8+£1.0 0.055
DMQ-Sp? 73.30£13.1 73.5+13.8 73.2+12.4 0.818 82.5+9.2 75.0+£10.3 <0.001
PedsQl® patients  73.10+12.67 70.56 +£13.05 75.61+11.78 <0.001 73.10+12.80 73.14+12.60 0.971
PedsQl® patients  72.56 +13.78 70.18 £14.14 74.78+13.08 <0.001 72.57 £13.30 72.53+14.24 0.983

HbA1c, glycosylated hemoglobin; DMQ-Sp, Diabetes Management Questionnaire — Spanish version; PedsQl, Pediatric Quality of Life

Inventory.

DMQ-Sp and PedsQl range: 0-100 (higher scores indicate greater adherence and better quality of life).

@ Values are expressed as mean =+ standard deviation.
b p Values < 0.05 were considered statistically significant.

mality, and the ANOVA test was used to compare the degree
of DQoL based on the type of family in which they lived, the
primary caregiver for diabetes, and the parents’ education
level. Spearman’s Rho coefficient was used to analyze the
correlation among family income, adherence, HbA1c, and
DQoL. Bonferroni correction for multiple tests was applied
in the detailed analysis of the relationship among income
level and parents’ education level with DQoL. The Pearson
correlation coefficient was used to analyze the correlation
among quality of life, HbA1c, and adherence. p Values < 0.05
were considered statistically significant. HbA1c and DMQ-Sp
(continuous variables) were adjusted using linear regres-
sion models. The following models were used: Model #1 was
adjusted for age, sex, type of treatment, and type of glu-
cose measurement; model #2 was additionally adjusted for
type of family structure; model #3 was further adjusted for
the primary caregiver for diabetes supervision. Regression
comparisons were performed using the ANOVA test with a
95% confidence interval (Cl).

Results

Unadjusted results

The study included a total of 323 patients with a
5.3 £ 3.3 year-history of TIDM. A complete description of
their clinical data is detailed in Appendix A in Supplemen-
tary material. When analyzing the characteristics by age,
the group aged 13-18 scored lower on the DMQ-Sp adher-
ence scale vs the group aged 8-12 (75.0+10.3 vs 82.5+9.2;
p<0.001). Between genders, lower scores were reported on
the PedsQL scale in females (70.56 +13.05 vs 75.61 4+ 11.78;
p <0.001) and their parents (70.18 == 14.14 vs 74.78 + 13.08;
p=0.003) (Table 1).

A total of 71.7% of all children and adolescents lived in a
nuclear family structure, 60.1% of the parents reported shar-
ing the primary responsibility for supervising diabetes care,
and approximately half reported having a higher education
level (54.9% mothers and 47.6% fathers). The education lev-
els reported by fathers and mothers were highly correlated.
A total of 31.8% of the families had annual incomes over
40,000 euros (Table 2).

Patients on CSIl had lower HbA1c values vs those on MDI
(7.4+0.9% vs 7.8+1.0%; p<0.01). Additionally, children
using CGM had lower HbA1c values than those measuring
capillary blood glucose (7.5+0.9% vs 7.8 +£1.0%; p<0.01).
A total of 91.1% of children with CGM used the flash
glucose monitoring system. Both the use of CSIl treat-
ment and CGM were significantly associated with higher
maternal education levels (p<0.05 and p=0.001, respec-
tively) and higher family incomes (p=0.001 and p <0.0001,
respectively).

Regarding glycemic control, lower HbA1c values were
observed in patients living in a nuclear family vs those living
in other family structures (7.6 +0.9% vs 7.9 +£0.9%, respec-
tively; p <0.05). Patients whose parents shared the primary
responsibility for supervising diabetes care had significantly
lower HbA1c values vs those whose parents did not share
such responsibility (7.6 £0.9% vs 7.8 +1.0%, respectively;
p <0.05). Family income held a negative correlation with
HbA1c value (Rho=-0.181; p<0.05). No differences were
seen in HbA1c values among children based on the level
of maternal education (higher 7.7 +1.0% vs other levels
7.7 £0.9%).

Based on the degree of adherence, children living in
a nuclear family scored 74.1+12.1 on the DMQ-Sp scale,
which is similar to the scores obtained from children from
separated parents and those living in a single-parent family
(73.8+15.3; p=0.87 and 72.9+12.5; p=0.76, respec-
tively). However, significantly lower DMQ-Sp scores were
observed in subjects living in a blended family and other
family structures (63.9+14.9; p<0.05 and 65.3+13.4;
p<0.05, respectively) vs those living in a nuclear family.
Patients whose parents shared the primary responsibility
for supervising diabetes care had significantly higher DMQ-
Sp adherence scores vs those whose primary responsibility
only fell on the mother or the father (both 74.9 +12.7;
the mother 71.3+12.9; p<0.05; the father 65.9+19.1;
p <0.05). Children whose mothers reported having a higher
education level had significantly higher DMQ-Sp scores vs
those whose mothers had other education levels (74.9 +13.2
vs 71.4+12.7, respectively; p <0.05). Family income held
a positive correlation with DMQ-Sp score (Rho=0.169;
p <0.003).
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Table 2 Socioeconomic characteristics of participant patients and their families (n=323).2°

Level of education of children and adolescents
Primary
Secondary
High School
Vocational training
Family structure
Nuclear (both parents living with children)
Separated parents
Single parent
Reconstituted family
Others
Primary person responsible for diabetes care supervision
Mother and father
Mother
Father
Others
Educational level
Higher education
Secondary education
Primary education
No Education
No Response
Annual Income®
<€10,000
€10,000-€20,000
€20,000-€30,000
€30,000-€40,000
>€40,000
No response

118 (36.4)
144 (44.4)
43 (13.6)
18 (5.6)

229 (71.7)
60 (18.5)
13 (4)

11 (3.4)

8 (2.4)

194 (60.1)
118 (36.5)
10 (3.1)
1(0.3)
Fathers
148 (47.6)
111 (35.7)
49 (15.8)
3(1.0)

12 (3.7)

Mothers
175 (54.9)
105 (32.9)
36 (11.3)
3 (0.9)

12 (3.7)

25 (8.4)
76 (25.4)
59 (19.7)
44 (14.7)
95 (31.8)
8.0)

2Values are expressed as number (%).
b Income is expressed in euros (€).

DMQ-Sp and DQoL scores were positively correlated in
both children (r=0.184; p=0.001) and parents (r=0.210;
p<0.001).

Regarding quality of life, no differences were observed
in DQoL reported by children according to the type of fam-
ily they lived in. Parents showed significantly higher PedsQL
scores in the group sharing primary supervision of care
(Table 3) vs the group in which the mother was the pri-
mary supervisor (both 74.63 & 12.70; mother 68.53 4 14.59;
p=0.001). Family income and PedsQL scores held a posi-
tive correlation for both patients (Rho=0.186; p=0.002) and
parents (Rho=0.251; p<0.001). A detailed analysis of this
relationship shows significantly lower DQoL scores in the
group of children and parents whose annual income was
<10,000 euros vs those whose income was >40,000 euros
annually (p <0.05). The children’s DQoL was not associated
with maternal education level (r=0.66; p=0.245). However,
both held a positive and significant correlation in parents
(r=0.124; p<0.05). DQoL held a negative correlation with
the children’s HbA1c values (r=—0.269; p=0.000) and their
parents (r=—0.245; p=0.000).

Adjusted results

The results of the linear regression model are shown in
Table 4. Adjusted for demographic data and family structure

type (Model #2), HbA1c was significantly lower in patients
living in a nuclear family. Also adjusted according to Model
#2, those living in a blended family structure showed sig-
nificantly lower DMQ-Sp scores. Additionally, adjusted for
demographic data and primary caregiver of diabetes super-
vision (Model #3), DMQ-Sp scores were significantly higher
when shared by both parents.

Discussion

This is one of the first real-life studies analyzing the asso-
ciation of socioeconomic factors with glycemic control,
adherence, and quality of life in the pediatric population
with T1DM in Spain. The study shows the association of some
socioeconomic factors, such as the type of family in which
patients live, the primary caregiver responsible for diabetes
supervision, the mother’s education level, and economic
income, with educational and health outcomes in a large
sample of children and adolescents with T1DM.

Several studies relate maintaining good glycemic control
and a high degree of adherence with a better perception of
quality of life.?22> Our results showed similar data, associat-
ing lower HbA1c levels and a higher adherence to diabetes
self-management with better DQoL. This finding was con-
firmed in both children and parents.
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Table 3 Description of diabetes-related quality of life (PedsQl scale), according to the type of family in which children and

adolescents with T1DM lived and the primary responsible parent for supervising diabetes care.

Variable

PedsQl patients

PedsQl parents

Family structure
Nuclear

n

Mean + SD

25th percentile

50th percentile

75th percentile
Separated parents

n

Mean + SD

25th percentile

50th percentile

75th percentile
Single parent

n

Mean + SD

25th percentile

50th percentile

75th percentile
Reconstituted

n

Mean + SD

25th percentile

50th percentile

75th percentile
Others

n

Mean + SD

25th percentile

50th percentile

75th percentile
ANOVA test between groups®
Primary caregiver for diabetes
Father and mother

n

Mean + SD

25th percentile

50th percentile

75th percentile
Mother

n

Mean + SD

25th percentile

50th percentile

75th percentile
Father

n

Mean + SD

25th percentile

50th percentile

75th percentile
ANOVA test between groups?

225
73.78£12.10
66.93

75.00

82.57

56
73.45+£12.15
61.72

72.26

84.73

10
70.95+15.57
56.25

71.48

82.51

11

63.62 +£20.46
50.78

61.72

75.78

9

73.16 +8.70
65.15

74.24

81.64
p=0.124

189
74.44+£12.28
67.42

75.76

82.81

110
71.25+12.89
61.17

71.54

82.03

9
72.60+12.06
63.26

68.18

80.68
p=0.105

220
73.37£13.18
64.06

75.75

82.75

58

72.42 £14.41
60.49

73.43

84.16

11

69.12 £20.12
56.82

69.10

87.88

11
61.19+£13.17
50.00

62.50

70.45

9

72.96 +11.64
63.01

71.97

83.20
p=0.061

190

74.63 +£12.69
65.62

76.51

83.72

109

68.54 +14.59
58.46

69.53

79.92

8
79.80 +14.39
69.89

82.20

91.51

p <0.0001

T1DM, type 1 diabetes mellitus; SD, standard deviation.
PedsQl Range: 0-100 (higher scores indicate better quality of life).
@ p Values <0.05 were considered statistically significant.
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Table 4 Linear regression model for HbA1c and DMQ-Sp in children and adolescents with T1DM (n=323).
Variable HbA1c DMQ-Sp

Mean (%) 95%Cl p Value? Mean (%) 95%Cl p Value?
Unstandardized 7.7 5.4-11.2 - 73.30 - -
Model #1 7.18 6.63-7.72 NS 92.16 85.4-98.86 NS
Model #2 7.06 6.52-7.59 p<0.05° 93.52 86.82-100 p<0.05°
Model #3 7.43 6.57-8.28 NS 84.56 73.93-95.19 p <0.05¢

Data are expressed as mean with a 95% confidence interval (Cl) (lower limit-upper limit).

Description of the models:

Model #1: Age, gender, type of therapy (MDI/CSIl), and type of monitoring (CBG/CGM).

Model #2: Model 1 + family structure.

Model #3: Model 1 + primary caregiver responsible for T1DM supervision.
T1DM, type 1 diabetes mellitus; HbA1c, glycosylated hemoglobin; DMQ-Sp: Diabetes Management Questionnaire — Spanish version; MDI,
multiple daily injection insulin therapy; CSll, continuous subcutaneous insulin infusion; CBG, capillary blood glucose monitoring; CGM,

continuous glucose monitoring; Cl, confidence interval.

DMQ-Sp Range: 0-100 (higher scores indicate greater adherence).

a Statistical significance value p <0.05.

b Lower HbA1c levels and higher adherence if living in a nuclear family structure.
¢ Higher adherence scores when the responsibility for primary T1DM care supervision is shared by both parents.

A recent study® reports that adherence, living in a
single-parent family, and having a low education level are
predictors of the progression of glycemic control in diabetic
patients. Our study showed lower HbA1c levels in minors
living in a nuclear family structure. Although the degree of
adherence did not differ among subjects living in a nuclear,
single-parent, or separated family, the adjusted analysis
showed higher adherence in patients living in a nuclear fam-
ily. These results are consistent with those described in an
American study in which children living in a single-parent
family with the mother were at a higher risk for having
higher HbA1c levels.?® No differences were seen in the DQoL
of children or parents based on the family structure in which
they lived.

Regarding the importance of sharing primary responsi-
bility for parental diabetes care supervision, adolescents
whose parents reported sharing it had lower HbA1c lev-
els and higher adherence to diabetes self-management.
Some studies relate good support and low family conflict
with good glycemic control and better adherence.'>'” Con-
sidering that questionnaires were answered only by one
parent who reported the type of family supervision, the high
response ‘‘shared responsibility for diabetes care supervi-
sion’’ would be indicative of good cohesion and lower family
conflict. Additionally, sharing this care supervision was asso-
ciated with better DQoL in parents, without differences in
the patients’ DQoL.

The mother’s education level has been positively related
to diabetes knowledge and glycemic control.?” It has also
been associated with better adherence to treatment and
better glycemic control.? This relationship was observed
in the psychometric analysis of the DMQ-Sp scale.?’ How-
ever, it was not reflected in the glycemic control of the
group of patients whose mothers reported higher educa-
tion levels. Our results differ from data described by other
studies in our region,'>'® which report better glycemic con-
trol in patients whose mothers have a higher education
level. In our study, a positive correlation was seen between
the mothers’ education level and the use of technology

for diabetes treatment, as well as with higher economic
income.

The use of technology regardin treatment—both CSIl and
CGM—also held a positive correlation to family income.
Although we could expect that access to CSIl treatment
should not be impacted by the family economic level since
it is publicly funded in Spain, this relationship could per-
haps be explained by its association with the mothers’
higher education level. The use of CGM was low vs the
current situation. At the time the study was conducted,
CGM systems were not yet publicly funded, so families
bore their cost. Greater access to CGM use was observed
in patients whose families had higher purchasing power.
In turn, these patients showed better HbA1c values. Some
studies have shown that access to diabetes-related tech-
nology is lower in people with low socioeconomic status,?
even when this technology is funded. This could partly
explain some of the differences seen in the results of this
study. We should say that there is an association between
the families’ purchasing power and achieving glycemic tar-
gets, especially when the devices required for treatment
are not publicly funded. These results are consistent with
the WHO statements; universal access to health services
improves equity among social groups'® and, therefore, pro-
vides the same opportunities to all children and adolescents
with diabetes. Currently, in Spain, access to CGM systems is
universal for all people living with T1IDM. However, the rela-
tionship between sociodemographic factors is not resolved
solely in the issue of access to technological means but
transcends beyond them. A recently published study has
described the impact of socioeconomic level as a determi-
nant in chronic control and complications of T1DM, even in
users of CGM systems in the context of a universal health
system.*

The economic situation can have an impact in the health
outcomes of people living with diabetes.*' In our study, chil-
dren from families with higher income levels had better
glycemic control and higher adherence, which is consistent
with previously published data. Additionally, the socioeco-
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nomic situation can also affect the individuals’ perceived
quality of health. However, a recent review*? concludes
that the impact of inequality on the general health per-
ception of adolescents remains unclear. This study related
having lower family income with worse perceived DQoL
in patients and their parents whose family income was
<10,000 € /year.

The results of our study are representative of a popula-
tion with different socioeconomic realities, as the hospital
belongs to the public health system and serves a diverse
population from a broad health area. However, it has
some limitations. The sample size was estimated for the
adaptation and validation of the DMQ-Sp scale, but not
for this analysis. Although it is a large sample of more
than 300 patients, it may not have sufficient statisti-
cal power to confirm some of the observed associations.
Conversely, one of the strengths of our study is that
we were able to adjust HbA1c values and the DMQ-Sp
questionnaire score based on demographic data, family
structure, and the parent who primarily supervises diabetes
care.

We have reported on the impact family conflict and the
adolescents’ executive function have on the level of con-
trol of the pediatric population living diabetes.!” These
aspects were not considered in our study and could bias
the obtained results. All patients willing to participate
who could understand Spanish were included. However, we
did not analyze if there were any differences based on
whether participants were of immigrant origin or not. The
participants’ type of social relationships was not analyzed
either.

The size of the group of patients living in a nuclear
family structure was much larger than the other groups
of patients with different family structures. This aspect
could explain why no differences were found in adherence
to diabetes self-management or DQoL between patients
living in a nuclear family structure and those living in
a family with separated parents. However, a difference
in DMQ-Sp score was indeed found in the linear regres-
sion model. Another limitation was the small size of
the group of patients whose mothers reported a low
education level and the group whose fathers were primar-
ily responsible for supervising diabetes care. Therefore,
the comparative analysis of these aspects might be less
representative.

We can conclude that in the studied cohort, an associ-
ation was found between lower HbA1c levels and greater
adherence to diabetes self-management when participants
lived in a nuclear family, both parents were responsi-
ble for primary diabetes care supervision, and purchasing
power was higher. The parents’ DQoL benefited when
they shared primary diabetes care supervision and had a
higher education level. Additionally, better glycemic control
and better adherence to diabetes self-management were
related to better DQoL for both patients and their par-
ents. More studies are needed to delve into the impact
socioeconomic factors have on all aspects related to dia-
betes care and control. Also, in the current context in
which technological devices for the pediatric population

with T1DM are funded, new studies are needed to assess
the impact socioeconomic factors, therapeutic adherence,
and quality of life have on more informative glucose
metrics than HbA1c, such as time in range, time below
range, or glycemic variability. Identifying these factors
that impact T1DM self-care would help us better design
educational strategies and follow-up for children and ado-
lescents with T1DM living in less favorable socioeconomic
environments.
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