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What is already known ABSTRACT

on this topic?
Objective: We aimed to investigate the relationship between sociodemographic and clinical

e The management of type 1 dia-

betes is a lifelong process that
requires close collaboration
between the child, their family,
and their healthcare providers.
Sociodemographic factors and
utilization of diabetes tech-
nologies are important for
diabetes communication and
management.

Using insulin pumps with con-
tinuous glucose monitoring in
type 1 diabetes cases demon-
strates a positive impact on
diabetes management.

What this study adds on
this topic?

Insulin pump usage without
continuous glucose monitoring
did not provide an advantage
over using insulin pens.
Maternal  employment and
having a higher number of
siblings may negatively affect
diabetes management due to
increased caregiver burden.

characteristics, as well as the utilization of diabetes technologies, with diabetes management
in individuals with type 1 diabetes (T1D).

Materials and Methods: Our study included 134 cases diagnosed with T1ID who were followed
for at least 1year with T1D.

Results: Of the cases, 67.2% were using insulin pens as their insulin regimen, while 37.8% were
using insulin pumps. The rate of continuous glucose monitoring (CGM) usage was 29.9%. The
rate of CGM usage was 5% in families with low income levels. Glycosylated hemoglobin Al
(HbA1) level of children with working mothers was found to be higher compared to those with
non-working mothers (median 9.2% vs. 8%; P = .009). Cases with 3 or more siblings had higher
HbA1_ levels compared to those with 2 or fewer siblings (median 8.7% vs. 8.1%; P = .044).The
median HbA1_ was 8.7% in cases using insulin pens and checking fingerstick blood glucose
(SMBG); 8.3% in cases using insulin pumps and SMBG; 7.6% in cases using insulin pens with
CGM, and 7.5% in cases using insulin pumps with CGM (P = .003).

Conclusion: The ufilization of insulin pumps with CGM in T1D cases exhibited lower HbA1
levels. Similarly, even the usage of insulin pens with CGM demonstrated improved diabetes
management. Maternal employment and having a higher number of siblings may negatively
affect diabetes management due to increased caregiver burden. We believe that personalized
healthcare delivery tailored to the individual needs of T1D patients based on family and clinical
characteristics could have positive effects on diabetes management.

Keywords: Continuous glucose monitoring, diabetes management, insulin pump, sociodemo-
graphic factors, type 1 diabetes

INTRODUCTION

Type 1 diabetes (TID) is a chronic condition where pancreatic p cells are destroyed due to
autoimmune attacks, leading to decreased insulin production.’® This condition results in the
body’s inability to produce adequate insulin and control blood glucose levels. Typically start-
ing in childhood or young adulthood, this condition often requires lifelong insulin therapy for
treatment. For this purpose, insulin pens with multiple dose injections or insulin pumps, which
continuously deliver insulin subcutaneously in small and portable devices, are commonly
used. Additionally, for optimal diabetes management, a balanced diet plan, regular exer-
cise, and monitoring of blood glucose levels are also important. In glucose monitoring, tradi-
tional intermittent fingerstick glucose measurements (self-monitoring blood glucose, SMBG)
can be used, or with advancing technology, continuous glucose monitors (CGM) can be
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utilized. CGM devices employ sensors placed under the skin to
continuously monitor blood glucose levels. These sensors mea-
sure glucose levels at regular intervals and transmit the data to
a receiver device, allowing the user to see their glucose levels
in real-time. CGM can also help identify fluctuations in glucose
levels and assist in adjusting insulin therapy more precisely."*

The management of TID is a lifelong process that requires close
collaboration between the child, their family, and their health-
care providers. Sociodemographic factors, including age, sex,
education level, income level, ethnic background, and geo-
graphical location, which influence family characteristics and
individuals’ lifestyles, behaviors, and health habits, are impor-
tant for diabetes communication and management.>¢ Various
studies indicate that sociodemographic factors can have a
significant impact on glucose control and diabetes manage-
ment. Diabetes technologies play a crucial role in diabetes
management and are continually evolving, with sociocultural
factors believed to influence access to and the ability to utilize
diabetes technologies.®”

Researching the relationship between diabetes care and vari-
ous factors will help us understand the significant role that
sociodemographic and clinical characteristics may play in the
management of individuals with TID. Such insights can con-
tribute to making diabetes care and management strategies
more effective and personalized. For this purpose, we aimed
to investigate the associations between sociodemographic and
clinical characteristics, as well as the utilization of diabetes
technologies, particularly CGM and insulin pump usage, with
diabetes management in individuals with T1D.

MATERIALS AND METHODS

Participant Selection and Clinical Investigations

Our study was designed as a single-center, cross-sectional
study. Between January 2012 and January 2022, a total of 134
cases diagnosed with T1D, with a minimum of 1 year of follow-
up at the Pediatric Endocrinology Clinic of our hospital, were
included in our study. We established the diagnosis of T1D in
patients based on the criteria outlined in guidelines of the
International Society for Pediatric and Adolescent Diabetes
(ISPAD).® Data recorded from digital medical records included
plasma glucose levels on admission, C-peptide levels, glyco-
sylated hemoglobin Al (HbA1) levels, and T1D-associated
autoantibody status (defined as the presence of at least one
positive result for antibodies to glutamic acid decarboxylase,
islet cell antibodies, or insulin antibodies). These cases were not
in the honeymoon period and did not have any other chronic
diseases aside from T1D. The parents of the participants were
requested to complete a questionnaire assessing sociodemo-
graphic characteristics between January and March 2023,
over a period of 3 months. This questionnaire encompassed
details such as age, sex, age of parents, parental education
level, occupation of parent, family income level, and number of
siblings. Family income was determined based on parents’ self-
reports. The total income considered included salaries of work-
ing parents, rent, and other additional income. According to the
data collected by the Turkish Statistical Institute (TUIK) in the
year when sociodemographic characteristics were gathered,
those below the poverty line were classified as “poor,” those

able to meet basic family needs and allocate some budget for
additional expenses were classified as “moderate,” and those
able to make luxury expenditures without difficulty beyond
basic needs were classified as “high.” The clinical character-
istics included factors such as the duration of diabetes, insulin
regimen (pen or pump), method of glucose monitoring (SMBG
or CGM), whether the patient had experienced diabetic keto-
acidosis (DKA) in the last 6 months, and the mean HbAT1_ levels
over the past year. Furthermore, patients underwent anthropo-
metric assessments, including measurements of body weight
using an electronic scale. Height measurements were obtained
using a wall-mounted stadiometer in both the upright standing
position and during deep inspiration. Body mass index (BMI)
was calculated by dividing weight by the square of height (kg/
m?). Standard deviation scores (SDS) for height, weight, and
BMI were determined using reference values specific to Turkish
children.® TID cases were categorized based on their clinical
characteristics and ufilization of diabetes technologies, and
subsequently compared with each other regarding their mean
HbAT1_levels over the previous year.

Statistical Analysis

We performed statistical analyses using the Statistical Package
for the Social Sciences version 23.0 for Windows (IBM Corp.,
Armonk, NY, USA). Continuous variables were expressed as
median [Interquartile range (IQR)] or mean * standard devia-
tion, while categorical variables were presented as frequencies
and percentages. Normality was assessed using the Shapiro-
Wilk test, and distribution was checked for continuous variables.
The Mann-Whitney U-test was employed to compare non-
normally distributed parameters between 2 groups. Kruskal-
Wallis tests were utilized as the parameters did not exhibit a
normal distribution when comparing more than 2 groups. If
the Kruskal-Wallis test was significant, Bonferroni-corrected
Mann-Whitney U-test was used as a post-hoc test. Correlation
analysis was performed with the Spearman’s rho test. For cor-
relational coefficient r values, a relationship is considered very
weak if r < 0.25, weak if rranges from 0.26 to 0.49, medium if r
ranges from 0.50 to 0.69, high if rranges from 0.70 to 0.89, and
very high if r ranges from 0.90 to 1.0. The Pearson chi-square
test was used to compare proportions between independent
groups. Statistical significance was determined at P < .05.

Ethics Committee Approval

Prior fo commencing the study, approval was obtained from
the local ethics committee of Akdeniz University (approval
number: TBAEK-173, date: April 2, 2024). Informed consent was
obtained from the parents of all participants before their inclu-
sion in the study. The research strictly adhered to the principles
outlined in the Declaration of Helsinki and followed ethical
guidelines.

RESULTS

Clinical and Sociodemographic Characteristics of Children
with T1D

The age of the cases, age at diabetes diagnosis, anthropo-
metric measurements, HbA1_levels, and other clinical features,
along with parent and family characteristics, are provided in
Table 1. The female-to-male ratio was 1.03. Among the cases,
67.2% utilized insulin pens as their insulin regimen, while 37.8%
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used insulin pumps. The utilization rate of CGM was 29.9%. The
rate of cases using carbohydrates (CH) counting method was
59%. Among those who counted CH, 64.5% had fathers with a
high school or university education, while 35.5% had fathers
who were not literate or had only primary school education.
Similarly, 63.2% of mothers had a high school or university
education, and 36.8% of mothers were not literate or had only
primary school education. In the group not using CH counting
method, 29.1% of fathers and 43.6% of mothers were either not
literate or had only primary school education. When compar-
ing the educational levels of mothers and fathers between

Table 1. Clinical and Sociodemographic Characteristics of
Children with Type 1 Diabetes

Variable Results (n = 134)
Age (years) 10 (5)
Sex

F(n, %) 68 (50.8)

M (n, %) 66 (49.2)
Height SDS 0.28 (1.2)
BMI SDS 0.23 (1.4)
Age at T1D diagnosis (years) 7.7 (6)
Diabetes duration (years) 2.5 (4)
DKA+ (n, %) 12 (9)

Insulin regimen

Pen 90 (67.2 %)

Pump 44 (37.8 %)
CGM+(n, %) 40 (29.9)
HbA1_ (%) 8.3(2.6)
CH counting+(n, %) 79 (59)
Mother’s age (years) 38957
Mother’s educational status

Not literate 3(2.2%)

Primary school graduation
High school graduation
University graduation

49 (36.6%)
48 (35.8%)
34 (25.4%)

Mother’s employment status

Not employed 43 (32.1%)
Employed 91(67.9%)
Father’s age (years) 42.8 + 6.1

Father’s educational status

Not literate -

Primary school 44 (32.8%)
High school 53(38.8%)
University 38 (28.4%)

Mother’s employment status

Not employed 118 (88.1%)

Employed 16 (11.9%)
Family income

Poor 19 (14.2%)

Moderate 101 (75.4%)

High 14 (10.4%)
Number of siblings

<2 89 (66.4%)

>3 45 (33.6%)
Data are expressed as median (IQR), mean + standard deviation or as number
(percent).

BMI, body mass index; CGM, continuous glucose monitoring; DKA, diabetic
ketoacidosis; F, female; HbA1, glycosylated hemoglobin; M, male; SDS,

standard deviation score; T1D, type 1 diabetes.
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the groups using and not using CH counting method, no sta-
tistically significant difference was found (P = .420; P = .44],
respectively).

Examination of Diabetes Management Across Different
Subgroups Through HbA1,

When evaluating HbAI1_ levels by age group; we observe that
the median HbAI_ level for children < 12 years old was median
8%, whereas for those > 12 years old, the median HbA1_ level
was 8.7%. This difference was statistically significant, with a
P-value of .005, indicating that adolescents had higher HbA1_
levels compared to younger children.

When evaluating HbAI1_ levels among subgroups of cases, it
was higher in females compared to males (median 8.6% vs. 8%;
P =.048). No difference was observed based on maternal edu-
cation level, but the average HbAI_ level was higher in cases
with working mothers compared to those with non-working
mothers (median 9.2% vs. 8%; P = .009). The HbAT1_ level was
also higher in those not using the CH counting method (median
8.9% vs. 7.9%; P = .001). No difference in HbA1_was found based
on paternal education and employment status. Cases with 3 or
more siblings had higher HbA1_ levels compared to those with
2 or fewer siblings (median 8.7% vs. 8.1%; P = .044) (Table 2).
All subgroup comparisons were also analyzed separately for
groups < 12 and > 12 years old, and the results are presented
in Table 2. No correlation was found between HbA1_ and age
at diagnosis, diabetes duration, maternal age, or paternal age
(Table 3).

Investigation of Diabetes Management Based on Diabetes
Technologies

Among cases using insulin pens and performing SMBG (n = 71),
the median HbA1_ was 8.7%; for those using insulin pumps and
performing SMBG (n = 22), the median HbA1_ was 8.3%; for
cases using insulin pens with CGM (n = 18), the median HbA1_
was 7.6%; and for cases using insulin pumps with CGM (n = 22),
the median HbA1_was 7.5% (P = .003) (Table 4, Figure 1).

Table 5 illustrates the rates of CGM and insulin pump usage
according to family income status. For families with high
income, the usage rates were higher, with 64.2% using CGM
and 57.1% using an insulin pump.

DISCUSSION

There is a wealth of research indicating that sociodemographic
factors can impact the management of TID in children. Factors
such as family income, level of education, age, sex, ethnic
background, and geographic location are seen fo play a deci-
sive role in diabetes management.®" Certain researchers have
explored the sex effect and found that girls tend to have higher
HbA1_ levels compared to boys like our study and female sex is
indicated as a non-modifiable factor was associated with poor
metabolic control.”>™ On the other hand, in our study, when
we divided the cases into child and adolescent age groups,
we observed no difference in HbAI_ levels between boys and
girls. Conversely, according to a review article, sex and age
effects appear to be intertwined: no sex effect was noted
before puberty or in young adults, yet pubescent girls exhib-
ited higher HbAT1_levels than boys during puberty, particularly
between the ages of 13 and 21." The observed difference in
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Table 2. HbAI1_Levels Among Different Subgroups of Children with Type 1 Diabetes

HbAT1_of Total Group HbAT1_of Children HbAT1_of Adolescents
(n=134) P |(<12years,n=83) P (212 years, n = 51) P

Sex
F 8.6 (2.9) .048 8.3 (2.6) .083 9.3 (3.8) .358
M 8 (2.3) 7.7 (2.4) 8.4 (3.7)

Insulin regimen
Pump 7.8 (2.2) .047 7.5(1.7) .096 8.4 (3.1) .081
Pen 8.5 (2.8) 8.2 (2.2) 9.7 (3.8)

CGM usage
CGM (+) 7.5 (1.8) <.001 7.5 (1.8) .041 7.6 (1.8) .013
CGM (-) 8.6 (2.7) 8.3 (2.0) 9.7 (3.6)

CH counting method
Using 7.9 (2.3) .001 7.6 (1.7) <.001 8.6 (3.8) 533
Not using 8.9 (2.4) 9.1(2.3) 8.9 (3.4)

Mother’s educational status
Not literate or primary school graduation 8.7 (2.6) .380 8.4 (2.1) .230 9.3(3.5) .887
At least high school graduation 8.0 (2.9) 7.7 (1.4) 8.7 (4.1)

Mother’s employment status
Employed 9.2 (3.6) .009 8.3 (1.9) 253 11.4 (2.9) .006
Not employed 8.0 (2.0) 7.7 (1.9) 8.4 (2.1)

Father’s educational status
Not literate or primary school graduation 9.0 (2.9) .078 9.1(2.7) .089 8.9 (3.6) .583
At least high school graduation 8.1(2.4) 7.8 (1.4) 8.4 (3.6)

Father’s employment status
Employed 8.3 (2.7) 748 7.9 (1.8) 731 8.3(2.2) 213
Not employed 8.4 (3.0) 9.1(3.6) 8.9(3.7)

Family income
Poor 8.7 (2.4) .322 8.1(3.4) .832 8.8 (3.7) .364
Moderate-high 8.2 (2.8) 8.0 (1.8) 8.3 (1.0)

Number of siblings
<2 8.1(2.7) .044 7.7 (2.5) .040 8.6 (3.2) 142
>3 8.7 (2.7) 8.6 (2.1) 8.9 (4.4)

Data are expressed as median (IQR).

BMI, body mass index; CGM, continuous glucose monitoring; F, female; HbA1, glycosylated hemoglobin; M, male.

those studies was attributed to a possible effect of the female
pubertal hormones.'®"”

In our study, when HbAI_ levels were examined separately
for children and adolescent age groups, the median HbA1,
was lower in the children’s group. Young age has also been
reported to be associated with optimal glycemic control in
some studies.”?”®® Despite initially achieving better glycemic
control upon insulin therapy initiation, these children exhibited
a greater decline in glycemic control during the first 5 years
post-diagnosis compared to younger patients. Interestingly,

Table 3. Evaluation of the Correlation Between HbA1_ Levels and
Various Clinical Characteristics

HbAI,

P =.998 (r< 0.001)
P = 121(r= 0.135)
P = .505 (r = 0.058)
P =.641(r = 0.041)

Age at T1D diagnosis

Diabetes duration

Mother’s age

Father’s age

Spearman rho correlation.
HbAI1,, glycosylated hemoglobin; T1D, type 1 diabetes.

this deterioration persisted despite older children maintain-
ing stricter glycemic control throughout the study period.”®®
This situation has been linked to the notion that adherence to
diabetes care is typically more rigorous among younger indi-
viduals who are under the management of their parents, as
opposed to teenagers who frequently take on the responsibil-
ity of controlling their blood glucose levels independently. In
this scenario, studies reveal varying outcomes regarding age
and diabetes management depending on the level of caregiv-
ers’ involvement in diabetes management and the influence
of other contributing factors. In our study, we observed lower
HbA1_ levels in cases where insulin dosing was adjusted based
on CH counting by parents in the children age group. However,
in the adolescent age group, HbAI_levels were statistically sim-
ilar between those who counted CH and those who did not. This
situation could be attributed to the indulgence in occasional
meals or relaxation in adherence to strict rules during the ado-
lescent period, affecting control management. On the other
hand, it is difficult fo make a definitive interpretation in our
study since we did not compare the HbAI_ levels before switch-
ing to the CH counting method with the HbA1_ levels under the
CH counting method. Contrary findings have been reported in
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Table 4. Assessment of HbA1_ Levels According to Insulin Regimen and Glucose Measurement Method

Insulin pen+SMBG (n = 71)

Insulin pump+SMBG (n = 22)

Insulin pen+CGM (n =19) | Insulin pump+CGM (n=22) | P

HbAT1_ (%) 8.7 (2.7) 8.3(2.7)

7.6 (1.9) 7.5 (1.7) .003°
191
.014¢
.005¢

.048¢
.042f

.9679

Data are expressed as median (IQR). The values marked by letters b, ¢, d, e, f, g were calculated using Mann-Whitney U-test with Bonferroni correction. Values in

bold indicate statistical significance.

CGM, continuous glucose monitoring; HbA1, glycosylated hemoglobin; SMBG, self-monitoring blood glucose (fingerstick capillary blood glucose).

°Kruskal-Wallis test for all groups’ comparison.

blinsulin pen+SMBG vs insulin pump+SMBG comparison.
<Insulin pen+SMBG vs insulin pen+CGM comparison.
dInsulin pen+SMBG vs insulin pump+CGM comparison.
eInsulin pump+SBMG vs insulin pen+CGM comparison.
fInsulin pump+SBMG vs insulin pump+CGM comparison.
9Insulin pen+CGM vs insulin pump+CGM comparison.

the literature.” Managing T1D in young children poses distinct
challenges for families and caregivers. These little ones often
have unpredictable eating habits and varying levels of physical
activity on a day-to-day basis. At such a tender age, numer-
ous children have not yet reached the developmental stage to
understand, express, or even identify the symptoms of hypo-
glycemia and hyperglycemia to their caregivers.?*? Therefore,
cases in the younger age group are often dependent on care-
givers while developing their daily skills and attempting to
integrate them into diabetes management. This situation com-
plicates diabetes management.

It is a recognized fact that families with lower income levels
may encounter greater challenges in managing the costs asso-
ciated with diabetes care and might face hurdles in accessing
necessary treatments.?? Likewise, parents with lower levels of
education may lack sufficient knowledge about diabetes man-
agement, leading to difficulties in implementing effective treat-
ment plans.? In our study, although cases with higher levels of
parental education and better family income tended to exhibit
lower median HbAT1_ levels, this difference did not reach statis-
tical significance. This discrepancy could be attributed to the
small sample size in our study. Furthermore, it was observed
that children with TID whose mothers were not employed and

15,0

1007

Hbalc(%)

754

those with fewer siblings tended to have better HbA1_ levels.
This phenomenon was attributed to the decreased burden of
responsibility on caregivers, as T1D requires demanding and
continuous care and close monitoring. As caregiver responsi-
bilities lessen, it appears that TID management becomes more
effective.

The unique nature of treating T1D significantly impacts the
mental and social well-being of patients, as well as their
lifestyle. This influence arises from changes in dietary pat-
terns and physical activity, the necessity for ongoing treat-
ment and monitoring, imposed limitations, the requirement
for insulin injections, and the potential complications associ-
ated with diabetes.?* For the purpose of facilitating diabetes
management, achieving optimal glucose levels, and enhanc-
ing daily comfort for patients, insulin pump and CGM systems
have been developed. The use of diabetes technologies has
shown greater improvements in glycemic control in both adult
and pediatric patients compared to traditional methods.?s-?°
However, access to diabetes technologies varies depending on
the healthcare policies of countries. While it is often suggested
that disparities in diabetes care and the adoption of diabetes
technologies stem from factors such as parental income and
education rather than racism,” findings from a study illustrate
a notable contrast. The study revealed that 68% of White chil-
dren with parents holding college or graduate degrees were
using insulin pumps, whereas only 34% of non-Hispanic Black
children with parents at similar education levels were utilizing
insulin pump therapy. This discrepancy has been linked to dis-
parities in health insurance coverage.®® Since all participants
in our study were Turkish children of the same ethnic back-
ground, racial differences could not be evaluated. However, in

Table 5. Rates of CGM and Insulin Pump Usage According to
Family Income Status

oo 1 Poor income ) Moderate High income
(n=19) Income (n =101) (n=14) P
i i i i CGM 1(5) 30 (29.7) 9(64.2) | .001
BRLGSH PRIASMEG  BumpsDABE  pemecdM Insulin pump | 3 (15.7) 33(32.6) 8(571) |.044

Figure 1. Assessment of HbA1_levels according to insulin regimen and
blood glucose measurement method.

Data are expressed as n (%).
CGM, continuous glucose monitoring.
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Tirkiye, the support provided by non-private health insurance
for insulin pump costs amounts to 16 000 TL (~$470), which
remains relatively low compared to the total cost of the pump.
Additionally, monthly expenses for sets and reservoirs add to
the economic burden. CGM, on the other hand, is not covered
by non-private health insurance. Following the earthquake
that affected 10 provinces in 2023, children with T1D residing in
earthquake-affected areas were provided with CGM support
for 1 year; however, this does not cover the period and region
in which our study data were collected. Considering these cir-
cumstances, access to diabetes technologies is directly influ-
enced by the economic status of families. In our study, when
patients were grouped according to the use of insulin pumps
and CGM, we observed the best HbAI, levels in cases where
insulin pumps and CGM were used together. Due to economic
reasons and different preferences of families, we observed
that the use of pumps without CGM did not result in significant
improvement in HbA1_compared fo insulin pen and SMBG. This
may be due to the difficulty in tracking blood glucose fluctua-
tions, increases, and decreases trends without CGM, and the
flexibility provided by pump use in terms of meal times and
frequency compared to insulin pen use. On the other hand,
we observed a significant decrease in HbAI_ levels in cases
where CGM support was used even with insulin pen. This sug-
gests that in cases where the combined use of insulin pumps
and CGM is not financially feasible, families may be encour-
aged to at least opt for CGM use. The ISPAD 2022 guideline
recommends the use of CGM for all insulin-treated children
under the age of 7." In our study, the usage rate of CGM in
children from families with low income levels was notably low
at 5%. The suggested blood glucose monitoring frequency of
4-6 times per day often proves insufficient in attaining desired
glucose and HbAL1_ levels. A significant portion of time is spent
outside the target glycemic range. Even with increased moni-
toring frequency, such as 7 or 10 checks per day, undetected
hypoglycemic and hyperglycemic episodes remain prevalent
in especially preschool children receiving insulin treatment."*3?
Caregivers’ qualitative feedback indicates that the use of CGM
as part of remote monitoring can foster feelings of security,
reduce anxiety, and enhance confidence in other caregivers."*

Our study has certain limitations. First, it is a cross-sectional
study and does not cover long-term follow-ups of individuals,
including parameters related to diabetes management before
and after the initiation of diabetes technology devices and their
longitudinal course as well as before and after using CH count-
ing method. Secondly, when we divided the cases into 4 sub-
groups based on insulin pump and CGM usage, the number
of cases decreased in small groups. Thirdly, HbA1_ level alone
does not provide information regarding the optimal status of
diabetes management. Parameters such as time spent within
the target glucose range and the frequency of hypoglycemic
episodes, which we did not calculate for each case, are also
important indicators of the effectiveness of diabetes manage-
ment. Lastly, some data in our study, such as family income
level and parents’ education status, are based on self-reports
and do not include evidence-based methods, thus there is a
possibility of error.

In our study, we found that cases using CGM had lower HbA1,
levels compared to other groups. We observed that the usage

rates of diabetes technologies varied according to family
income levels. Factors such as a mother’'s employment and
having multiple siblings may negatively affect diabetes man-
agement due to increased caregiver workload. We believe that
individualized healthcare delivery based on family, environ-
mental, and clinical characteristics could have positive effects
on diabetes management in individuals with T1D.
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