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Highlights: (1) Identifies the self-care behaviors of people
with DM1. (2) Analyzes the factors that influence self-care
behaviors. (3) Helps professionals make decisions regarding
individualized treatment plans. (4) Assists professionals in
seeking actions and information related to daily care.

Objective: to map the evidence available in the literature on self-
care among people with type 1 diabetes mellitus using continuous
insulin infusion systems. Method: this is a scoping review based on
the principles recommended by the JBI and the PRISMA guidelines for
data extraction, conducted using ten databases and gray literature.
The PCC strategy was used for data collection. Studies were selected
after duplicates were removed and individual and paired assessments
were conducted. Descriptive analysis and diagrams were used to
present the results. Results: an analysis of the 18 selected articles
showed three self-care behaviors: glycemic management, insulin
bolus, and carbohydrate counting. The factors influencing these
behaviors were Knowledge, Freedom/flexibility, Sensor use, Context,
and Responsibility. Conclusion: the studies indicate that in-depth
knowledge of self-care enables professionals to make better decisions
about individualized treatment plans and enables people using the
Continuous Insulin Infusion System to seek actions and information
related to daily care for proper diabetes management. There is a need
for future intervention studies to optimize self-care in this population.

Descriptors: Insulin; Insulin Infusion Systems; Self Care; Self-
Management; Knowledge; Diabetes Mellitus.
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Introduction

Type 1 Diabetes Mellitus (DM1) is an autoimmune
condition characterized by the destruction of beta cells
in the pancreas, usually leading to absolute insulin
deficiency®. Although it is the most common type of
diabetes mellitus in children and adolescents, studies
indicate that there are more new cases of DM1 diagnosed
in adulthood than in childhood and adolescence®.

In 2022, it was estimated that 8.75 million people
worldwide had DM1. Brazil was among the 10 countries
with the highest prevalence of DM1 across all age
groups®. This epidemiological scenario requires strategies
that encourage self-care practices to achieve satisfactory
therapeutic results and prevent complications. Self-care
practices include meal planning, physical activity, regular
use of medications, especially insulin, and routine capillary
blood glucose monitoring™.

For satisfactory glycemic management of DM1,
intensive insulin therapy that mimics physiological insulin
secretion is emphasized®. Among these treatments, the
Continuous Subcutaneous Insulin Infusion (CSII) is an
electronic device that continuously infuses insulin into
the subcutaneous tissue, mimicking what occurs in the
body of a person without diabetes to achieve euglycemia
between meals and release insulin at mealtimes. The use
of CSII can provide greater safety and autonomy in the
treatment of DM1(®,

To use CSII, people with diabetes need to acquire and
develop knowledge and skills for appropriate treatment
care. This requires an interprofessional approach focused on
diabetes education for patient care. Diabetes devices, such
as CSII, are complex machines that rely heavily on individual
proficiency, vigilance, and self-management behaviors to
achieve clinical benefits®”. Therefore, constant evaluation
and monitoring are essential to ensure good glycemic and
health outcomes.

There is extensive scientific literature®1% on diabetes
mellitus (DM), and many studies relate it to self-care.
However, to date, no attempt has been made to analyze
self-care in people with DM1 using CSII.

Considering the relevance and specificities of care
for people with chronic diseases, especially those with
type 1 diabetes using CSII, the importance of research
on self-care practices and their intervening factors, as
well as ways to encourage these practices and offer
qualified and effective care. This study aims to map
the evidence available in the literature on self-care
for people with DM1 using Continuous Insulin Infusion
Systems.

Method

Protocol and registration

Scope review conducted based on the Manual for
Evidence Synthesis, proposed by the Joanna Briggs
Institute (JBI)®Y, according to the following steps:
(1) research question, (2) eligibility criteria, (3)
search strategy, (4) data extraction, (5) synthesis and
presentation of main findings. The authors followed the
recommendations of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses - Extension for
Scoping Reviews (PRISMA-ScR) checklist?,

This is a recommendation for a literature review used
to map key concepts, summarize evidence, expand the
breadth of the literature, and inform future research by
drafting the review, developing inclusion criteria, search
strategy, extraction, presentation, and summary of results
and their implications for research and practice®.

This type of review was adopted to explore available
evidence on self-care among people with DM1 using CSI,
enabling an assessment of this attribute. The review
protocol was registered in the Open Science Framework
(OSF) under DOI: 10.17605/0SF.I0/A3USE.

The PCC (Population, Concept, and Context) strategy
was used to construct the research question, with the
population (P) being people with type 1 diabetes mellitus,
the concept (C) being self-care, and the context (C) being
the use of the CSII, resulting in the following main guiding
question: What is the scientific evidence on self-care
among people with type 1 diabetes mellitus using the
Continuous Insulin Infusion System?

Eligibility criteria

The eligibility criteria were defined according to
the PCC strategy: (1) Population (P), people diagnosed
with DM1, of any age, of both sexes, with or without
comorbidities; (2) Concept (C), studies focusing on self-
care activities for people with DM1 using CSII; studies
describing the process of evaluating these activities; and
studies evaluating two or more self-care activities; and (3)
Context (C), studies on the use of any brand/model of CSII.

Regarding the type of study, primary and secondary
studies were selected, which could be quantitative,
qualitative, or mixed, of any design or methodology,
that considered self-care performed by people with DM1
using CSII. In addition, studies published in full, in any
language, and in any format (national or international),
without time restrictions, were considered.
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Studies that included, in addition to people with
T1DM using CSII, other participants, such as health
professionals or family members, would be considered
only for data on people with DM1 using CSII.

Studies involving individuals with type 2 diabetes
mellitus or gestational diabetes using CSII, research
protocols, opinion articles, editorials, letters to the editor,
and abstracts in event proceedings were excluded, as they
do not provide concise results on the self-care activities
of individuals with DM1 using CSII.

Sources of information

The search was conducted on October 2, 2024, using
institutional access to the CAPES/Acesso CAFe (Academic
Community) journal portal, when free access was not
available. Thus, the search was conducted in the following
databases/portals: Scientific Electronic Library Online
(SciELO), PubMed, Scopus (Elsevier), Medical Literature
Analysis and Retrieval System Online (MEDLINE) via
BVS, Web of Science, ScienceDirect, Cumulative Index

to Nursing and Allied Health Literature (CINAHL), Latin
American and Caribbean Health Sciences Literature
(LILACS) via BVS, Cochrane Library, and Embase.

The gray literature was retrieved from four sources:
Google Scholar, the Brazilian Digital Library of Theses and
Dissertations (BDBTD), the Thesis and Dissertation Catalog
(CTD) of the Coordination for the Improvement of Higher
Education Personnel (CAPES), and Open Access Theses and
Dissertations (OATD). The documents were retrieved from
the first ten pages of Google Scholar, without any time filter.

Search

The search strategy was constructed using the Health
Sciences Descriptors (DeCS), Medical Subject Headings (MeSH),
EMTREE, and natural language, with the Boolean operators
AND and OR. It was guided by the ECUS®® (Extraction,
Conversion, Combination, Construction, and Usage) strategy,
which presents a step-by-step guide for formulating a sensitive
search strategy, consisting of the following stages: extraction,
conversion, combination, construction, and usage (Figure 1).

Stage ECUS Strategy*
pt Cct cs
Extraction People with type 1 diabetes mellitus Self-Care Insulin Infusion Systems
Conversion Type 1 diabetes mellitus Self-Care Insulin Infusion Systems
Combination Diabetes mellitus tipo 1 Self-Care; Self-Care; Self Insulin Infusion Systems; Insulin Pump
management
Dlapetes Mellltt:s Typ“e 1 OR Dlabetef Self Care” OR
Construction Melitus, Type 1" OR “Diabetes, Type 1 “Self-Care”’OR “Insulin infusion systems” OR “Insulin pump”
OR “IDDM!” OR “Type 1 Diabetes” OR Sl 4 pump
“Type 1 Diabetes Mellitus” 9
Usage “Diabetes Mellitus Type 1” OR “Diabetes Mellitus, Type 1” OR “Diabetes, Type 1” OR “IDDM” OR “Type 1 Diabetes” OR “Type
9 1 Diabetes Mellitus” AND “self care” OR “Self-care” OR “Self-management” AND “insulin infusion systems” OR “Insulin pump”

*ECUS = Extraction, Conversion, Combination, Construction, and Use; P = Population; *C = Concept; 5C = Context; 'IDDM = Insulin-Dependent Diabetes Mellitus

Figure 1 - ECUS* strategy for formulating the search strategy. Fortaleza, CE, Brazil, 2025

With the definition established and tested, the terms
and keywords were adapted to each database, using as
a model the search strategy developed for the PubMed/
MEDLINE: “Diabetes Mellitus type 1” OR “Diabetes
Mellitus, Type 1” OR “Diabetes, Type 1” OR “IDDM” OR
“Type 1 Diabetes” OR “Type 1 Diabetes Mellitus” AND
“Self Care” OR “Self-care” OR “Self-management” AND
“Insulin Infusion Systems” OR “Insulin Pump”.

Selection of evidence sources
The studies obtained from the databases were imported
into the free web version of the Rayyan® reference manager,

enabling automatic and manual analysis of duplicates. With
the help of this tool, two researchers were able to blindly
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and independently evaluate two stages: (1) reading the title
and abstract and (2) reading the full text. The selection and
screening of studies were performed independently by two
researchers, RRCB and CCS. Any disagreements would be
resolved by a third reviewer (SKPO), who was not needed.
According to the literature, conflicts can be resolved by
consensus or by a third reviewer®,

After removing duplicates, articles were selected by
reading their titles and abstracts in accordance with the
study’s pre-established criteria. Thus, the studies were
read in full to verify their permanence.

Data from the included articles were extracted
using a Microsoft Excel® spreadsheet that contained
specific information on title, authors, year, country of
origin, methodological approach, study objective, study
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population, number of participants, interventions, main

results, and references.
Summary of results

After the data were extracted, thematic-categorical
content analysis was used to identify the core meanings
of that communication, whose frequency or presence was
significant to the study objective®>,

Ethical aspects

As this is a scoping review study, approval by the
Research Ethics Committee is not required.

Results

Selection of evidence sources

The search initially yielded 1,125 publications in
databases and 107 in the gray literature, for a total of
1,232. Five hundred seventy-two were excluded because
they were duplicates, leaving 660 for title and abstract
reading. After the first analysis, with the reading of
selected titles and abstracts, 638 were excluded, and
22 were selected for full reading. Of these, three were
excluded because they did not address the research
question, and one was duplicated. The final sample
consisted of 18 articles (Figure 2).

Identification of studies dentificati £ studi
through databases and L e: frication of stucies
S y other methods
registries
S
Identified database
records (n=1,125)
Identified records from
g PubMed (n=79); SciELO" other sources (n=107)
b= (n=3); Web of Science
s (n=51); Cochrane Library Google Scholar (n=99)
& (n=54); Embase (n=246); Thesis and Dissertation
] Scopus (n=443); Catalog (n=0); Open
3 MEDLINE® through BVSS Access Theses and
= (n=243); LILACS!! Dissertations (n=0);
through BVSS (n=6); Brazilian Digital Library of
Science Direct (n=0); Theses and Dissertations
CINAHL' (n=0) (n=8)
—
\ Y )
o
£
c Total (n=1,232)
8 Duplicate
G publications
“ (n=572)
—
) !
Selected .| Records deleted
publications i by title and
Z (n=660) abstract (n=638)
5 v
2 Publications Duplicate (n=1)
w Publications for excluded by full- | -The sample
f“”'texfgga'ys's text analysis | included patients
(n=22) (n=4) undergoing various
types of insulin
—l therapy. (n =1)
-Study on CSII**
c o that is not
2 _ Publications subcutaneous
a included in the (n=1)
S scope review -Study did not
] (n=18) answer the guiding
question (n=1)
-

*PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews; 'SciELO = Scientific Electronic Library

Online; *MEDLINE = Medical Literature Analysis and Retrieval System Online;

SVHL = Virtual Health Library; I'LILACS = Latin American and Caribbean Health

Sciences Literature; "CINAHL = Cumulative Index to Nursing and Allied Health Literature; **CSII = Continuous Subcutaneous Insulin Infusion

Figure 2 — Flowchart of the study selection process adapted from Preferred Reporting Items for Systematic Review

and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR*)(12)
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Characteristics of evidence sources

Figure 3 shows the characterization of the articles
that were included as the final sample of this exploratory
review. The publications span 2006 to 2023, with a
significant increase in the past 10 years: 14 studies
(73.6%) were published during this period.

In terms of language, the articles were published in
English and Portuguese (n=18)16-33), The country with the most
publications on the subject was the United States (n=10)(18:20:22.24,26-
283133 followed by Sweden(?'-29 and England®339 with two
articles each, and then Saudi Arabia*®), Brazil®”, Denmark®,
and Spain®) with one publication each (Figure 3).

Regarding the type of study, most of them were
classified as quantitative(18-2024-2530) followed by qualitative

(n=9)(17,21-23,26,29,31-33)and miXed'methOdS (n=6)(18-20,24-25,30).
Eleven studies were conducted with adults using
CSII(16-17,19-21,25-28,30,32), three studies with adolescents and
parents?22431) one study with adolescents using CSII,
parents, and pediatric diabetes nurses®, one with parents
of children and adolescents using CSII and diabetes
doctors®®, and one study with adults using CSII and 20
specialist health professionals??. It is important to point
out that only data referring to people with T1DM using
CSII were used.

Results related to self-care among people with
DM1 using CSII were identified in the selected articles;
therefore, to describe them systematically, a content
analysis was performed, identifying the most frequently
cited characteristics through categorization.

. . Methodological .
Articles Author/Year Title approachistudy design Study population
Effgctweness of thg freestyle libre 2 flash glucose . - Adults with T1DMT
A1 Al Hayek, monitoring system on diabetes-self-management practices Quantitative/ using CSIIE
20210® and glycemic parameters among patients with type 1 prospective cohort 9
diabetes using insulin pump
A2 Brandao, et al., Aplicativos pgra autoggstao ~do dlab,etes t/pz? 1 em usuarios Qual.ltatlve/. CSIF* users with T1DM?
2023 de sistema de infusdo continua de insulina Integrative review
A3 Faulds, et al., Expect the unexpected: Adolescent and pre-teens’ Mixed Adolescents with
2021® experience of diabetes technology self-management T1DMt using CSllt
A*4 Rytter, et al., Associations between insulin pump self-management and Mixed/Observational Adults with TIDM?
2023 HbA1c in type 1 diabetes Study using CSII*
A5 Faulds, et al., Simulation platform development for diabetes and Mixed/Observational Adults with T1DM*
20220 technology self-management Study using CSII*
‘Striving for freedom or remaining with what is well-known’:
A6 Persson, et al., a focus-group study of self-management among people Qualitative Adults with T1IDM*
20229 with type 1 diabetes who have suboptimal glycemic control using CSII¥
despite continuous subcutaneous insulin infusion
A7 Faulds, et al., State of the science: A scoping review and gap analysis of Qualitative Adolescents with
2021 adolescent insulin pump self-management T1DM' using CSII¥
A facilitated web-based self-management tool for people Adultos com DM1*
A8 Reidy, Foster, with type 1 diabetes using an insulin pump: intervention Qualitative em uso do SIClfe
Rogers, 2020 development using the behavior change wheel and profissionais de saude
theoretical domains framework especialistas
| . - . A . i
. O'Donnell, et Pump It Up! A randomized cllr?lcalltrlal to optimize |'nsuI|n Mixed/ Non-blind Adqlescents with DM1
A*9 pump self-management behaviors in adolescents with type . L . using CSII¥ and their
al., 20214 . randomized clinical trial
1 diabetes parents
A*10 Quiro, et al., Experiences and real-life management of insulin pump Mixed/Cross-sectional Adults with T1DM*
2019@% therapy in adults with type 1 diabetes study using CSII*
. Grando et al., Characterlzatlor} of Exercise an.d Alcohol Sglf— . Adults with TIDM!
A*11 o Management Behaviors of Type 1 Diabetes Patients on Qualitative .
2017@ . using CSII¥
Insulin Pump Therapy
N Groat, et al., Self-Management Behaviors in Adults on Insulin Pump ) Adults with T1DM*
A2 20170 Therapy Quantity/Cohort using CSIF
etal., 2017 9 diabetes young yp Prospective Study 9
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(continuation...)

Adolescents with
. Olinder, et al., Clarifying responsibility for self-management of diabetes in - T1DMTf using CSII#,
A*14 o - Qualitative S
2011@ adolescents using insulin pumps--a qualitative study parents, and pediatric
diabetes nurse
Pt st i Ti0M
A*15 | Wilson, 2008¢9 ng bump therapy 9y _ Mixed using CSII*
diabetes self-management and the health professionals
providing their diabetes care
i t
A*16 Berlin, et al., Contextual Assessment of Problematic Situations Identified Qualitative Altjj;)il:scceglt; \;v:g 51':::
2006¢" by Insulin Pump Using Adolescents and Their Parents 9 parents
. Adults with T1DM*
. Ritholz, et al., . . . . .
A*17 200762 Perceptions of Psychosocial Factors and the Insulin Pump Qualitative using CSII*
Weissberg- The use of Continuous Subcutaneous Insulin Infusion Parents of ch||dre.n
N . . - and adolescents with
A*18 Benchell, et al., (CSill): parental and professional perceptions of self-care Qualitative )
- P T1DM using CSII* and
2017 mastery and autonomy in children and adolescents . .
diabetes physicians

*A = Article ; 'DM1 = Type 1 diabetes mellitus; *CSII = Continuous Subcutaneous Insulin Infusion System

Figure 3 - Characterization of studies included in the scoping review, according to author/reference, year, title,

methodological approach/study design, and study population. Fortaleza, CE, Brazil, 2025

Summary of results

The results were divided into two categories: 1) Self-
care behaviors and 2) Factors influencing self-care. Three
self-care behaviors were listed: Glycemic management,

Bolus administration, and Carbohydrate counting; and
five factors influencing self-care: Knowledge; Freedom
and flexibility; Use of glucose monitoring sensor; Context;
and Responsibility (Figure 4).

Self-care behaviors

* Glycemic monitoring
*Bolus administration
*Carbohydrate counting

Factors influencing self-care

» Knowledge
* Freedom and flexibility

* Use of a glucose monitoring
sensor

* Context
* Responsibility

*T1DM = Type 1 Diabetes Mellitus; 'CSII = Continuous Subcutaneous Insulin Infusion

Figure 4 - Classification of self-care among people with TIDM* using CSII'. Fortaleza, CE, Brazil, 2025

Self-care behaviors

Glycemic monitoring

Increased frequency of self-monitoring of capillary
blood glucose (SMBG) was associated with lower
glycated hemoglobin (HbA1lc) in people with DM1 using
CSI1(?2:2533), In addition to the frequency of SMBG,
adolescents who recorded a glucose reading before
each meal had significantly lower HbA1lc than those
who did not(??,

Bolus administration

Increasing the frequency of CSII insulin boluses
was associated with a decrease in HbA1lc in people with
DM1?22533) Increasing the number of daily insulin boluses
had the greatest impact on the number of capillary glucose
readings within the target range on that day (r = 0.93)®7.,

Studies have examined the timing and frequency of
insulin bolus administration?224-2527), Tt was found that the
nighttime bolus had the most significant effect on HbA1lc,
with the administration of all nighttime boluses associated

www.eerp.usp.br/rlae
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with a reduction in HbAlc of 43.2 (21.6-64.7) mmol/mol
[5.59% (95% CI: 2.79%, 8.37%)] compared to children
who did not take boluses at nighttime meals®?.

In this regard, some authors(?>33) reported that the
bolus calculator has been frequently used among people
using CSII. A study®* showed that 79% of patients using
CSII used the calculator daily. Considering the total
number of bolus/day, another study found that most
people using CSII used the bolus calculator rather than
manual boluses (20.9%)>.

The use of insulin bolus calculators has been
associated with better HbA1lc levels. A study®? conducted
in the US found that adolescents who always used their
insulin pump’s bolus calculator had significantly lower
HbA1c levels and were more likely to achieve an HbA1lc
target of <7.5%, compared to adolescents who used the
bolus calculator less than 50% of the time (7.8 £ 0.2%
vs. 8.5%, p = 0.015; 67.9 £ 19.4% vs. 30.8 £ 7.1%, p
= 0.0731, respectively).

Carbohydrate counting

Carbohydrate counting was observed during the
evaluation of self-care behaviors in people with TIDM
using the CSII(924-27),

It was noted that patients using CSII had a high
frequency of carbohydrate intake (3 or more times/day),
with an average of 76.6%. This demonstrates that using
CSII enables individuals to control their daily carbohydrate
intake, thereby promoting greater effectiveness in
this behavior. Perhaps this is because the amount of
carbohydrates ingested must be entered into the bolus
calculator®?,

Adherence levels to carbohydrate counting were
similar among those using continuous glucose monitoring
(29.7%) and capillary blood glucose monitoring (33.3%).
Five participants demonstrated adherence to this behavior
100% of the time, while only one participant showed
a maximum of two carbohydrate entries per day.
Carbohydrates were documented an average of 3.9 times
per day®”.

The total carbohydrate intake per day was higher
(141 +£ 58 vs. 121 £ 64 g/day; p < 0.05) among
participants using CSII who had HbAlc <7.5%%. This
data demonstrates that the more frequently carbohydrate
records are entered into the device, the better the
patient’s glycemic control tends to be.

Factors influencing self-care
Knowledge

Patients and healthcare professionals must be
knowledgeable about CSII therapy to use it effectively

www.eerp.usp.br/rlae

and administer insulin as needed. The studies analyzed
addressed knowledge and self-care in two dimensions:
knowledge of the person using the CSII or the healthcare
professional(?>-22 and the need for knowledge support3-39,

Adolescents who use CSII and have greater
knowledge about diabetes tend to report greater
independence in self-managing the disease compared
to those with more limited knowledge®??. A deeper
understanding of the condition and its treatment facilitates
more effective and safer self-management.

In this context, a study®® conducted with CSII users,
using a realistic simulation, identified self-management
errors during the simulation. Among them, the choice of
carbohydrate-free foods to treat or prevent hypoglycemia,
failure to check ketones, inability to change the pump
infusion site, and failure to avoid hypoglycemia by
consuming carbohydrates or temporarily reducing the
basal rate before exercise stood out.

The lack of information about CSII treatment and
the absence of treatment support were evident in the
studies analyzed®3-39, CSII users interviewed in one of
the studies reported not receiving support from health
professionals for intensive diabetes self-management or
for CSII use®9,

In the same study®©?, CSII users reported that
their diabetes treatment was not patient-centered, with
88.1% of participants reporting inadequate explanations
from health professionals. In addition, a large proportion
(91.0%) said that their diabetes care and support needs
were not met due to a lack of professional healthcare
training in the use of CSII therapy.

Person-centered diabetes education can improve
HbA1C levels, and personalized education can meet the
expectations of people with DM1 who need individualized
support@b,

Freedom and flexibility

Participants appreciated the freedom and flexibility
provided by CSII treatment?'-32), After the initial struggles
to start treatment, they felt they had the freedom to live
their lives as they wished and often adjusted their therapy
to their current situation®®.

People chose a basic schedule for daily life but often
switched to other programs depending on the day’s
activities, such as bolus doses were frequently used
according to meals, and the use of sensors for better
treatment adjustments. In addition, they reported that
the use of the device led to an improvement in HbA1C
from previous levels®Y,

When analyzing the self-care of people using CSII, a
study conducted with groups of patients with low, medium,
and high HbA1c, identified that all groups discussed the
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insulin pump as making self-care more “convenient”,
expressed in terms of having greater “flexibility” and
“freedom”G2),

Members of the low, medium, and high HbA1lc
groups reported being actively involved in their diabetes
self-care. They stated that, in addition to “convenience”,
the real benefit of the pump was improved glycemic
control. Participants in the high A1C group, on the other
hand, focused mainly on the “convenience” of CSII and
expressed reluctance to perform expected self-care
behaviors, such as not valuing food records or blood
glucose logs, and admitted to sometimes forgetting to
use bolus insulin®2),

Responsibility

Studies(®®-33) addressing the issue of diabetes
responsibility and self-management were conducted
with adolescents and their parents. One of the studies?®
pointed out that lack of responsibility appears to be the
main reason for missed bolus doses and insufficient self-
management.

Responsibility can be explained in three
subcategories: Distribution of responsibility, Transfer of
responsibility, and Clarification of responsibility©.

Responsibility for diabetes self-management is
clearly distributed among those who use most of their
doses as boluses. Some of these adolescents said that
their parents did not know much about CSII treatment
and therefore did not want their help. They wanted to
take care of themselves. Since CSII treatment is more
technological than injections, many adolescents handle
pumps more easily than their parents. This causes parents
to relinquish their responsibility, leaving them to perform
their self-care®®.

The optimal transfer of responsibility is when it
gradually shifts from parents to adolescents. They may
need more support when they are sick or when their blood
glucose is too high or too low, making it difficult to control.
Sometimes, adolescents can take on more responsibility
for a while, doing more things on their own without losing
control of their diabetes®?.

Adolescents and parents need to negotiate and
clarify who is responsible for diabetes self-management.
This negotiation needs to be ongoing, and diabetes care
teams can support these negotiations. Parents need to
know what they can do to facilitate adolescents’ self-
management®,

Use of the glucose monitoring sensor

The flash glucose monitoring (FGM) system provides
patients with an easy way to continuously monitor
interstitial fluid glucose, enabling more active self-care®).

A study®® conducted with patients using the CSII found
that after 12 weeks of using FGM, the self-care activities
that showed a greater degree of change were: 1) Glucose
management: the items “check my blood sugar levels
carefully and attentively” (p=0.041) and “record blood
sugar levels regularly” (p=0.032); 2) Dietary control: the
items “The foods I choose to eat make it easier to achieve
optimal blood sugar levels” (p=0.024) and "I occasionally
eat too many sweets or other foods rich in carbohydrates”
(p=0.049); 3) Healthcare use: the items "I tend to avoid
medical appointments related to diabetes” (p=0.031) and
“My self-care with diabetes is poor” (p=0.021).

Additionally, patients with a higher number of daily
FGM tests showed significantly improved HbA1c levels®®),

Context

One of the studies®®V, conducted with adolescents using
CSII and their parents, identified self-management as an
area that, according to them, presented difficulties. However,
a different picture of self-management emerged when the
context was considered. Both mothers and fathers reported
more problems with self-management across family and
multiple contexts, whereas young people reported more
frequent problems with self-management in a peer context.

When considering the general grouping of the most
frequently reported situations, different patterns emerge
for each family member. For young people, the modal
interaction of content and context was complex with self-
management within a social context, while for mothers,
it was self-management within a family context. Fathers,
on the other hand, reported two modal content domains
(hypoglycemia and pump malfunction), both occurring
more frequently within a family contextGb.

Discussion

Self-care in patients with DM1 using CSII is essential
to ensure effective glycemic control, reduce acute and
chronic complications, and promote quality of life. CSII
offers significant benefits but requires the patient to
commit and have knowledge for its safe and effective use.

In this sense, glycemic monitoring is key to the
success of CSII treatment, which, in terms of self-care,
involves interpreting data and adjusting insulin doses
when necessary (meals, exercise, corrections).

For proper glycemic management in people with DM1,
continuous insulin therapy, self-monitoring of blood glucose,
follow-up with qualified professionals for support and health
education, and a healthy lifestyle are necessaryG4.

Ideally, self-monitoring should be performed seven to
nine times a day, according to the therapy and need, once
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on an empty stomach upon waking up, every time before
meals (pre-prandial), 2 hours after meals (postprandial),
and at bedtime®>,

The healthcare team and the patient must be
trained and committed to addressing the causes and
effects identified through self-monitoring. When patients
are involved in this self-care behavior, the likelihood of
clinical improvement is even greater, as it is an effective
motivational tool for them®>).

Living with DM1 is a challenging experience that
generates conflicts and difficulties in the face of the
unpredictability of the disease, due to the demands and
lifestyle changes required by treatment. From the moment
of diagnosis, care can become complex, involving various
daily tasks that affect family dynamics and pose obstacles
to treatment adherence, and is influenced by clinical and
sociodemographic factors that can impact health status©®.
Therefore, health education by a multidisciplinary health
team trained to welcome this family and this patient is
of utmost importance.

In this context, it is essential to provide healthcare
professionals with technological resources so they can act
as facilitators in care and education processes, helping
patients with DM1 reevaluate their behaviors and thoughts
to promote more effective healthcare®”.

In CSII treatment, exogenous insulin replacement
can be performed in different ways, such as basal insulin,
pre-meal bolus insulin, and insulin to correct pre- and
post-prandial hyperglycemia or between meals©®,

In some CSII models, different types of boluses can
be administered immediately or over a more extended
period, depending on the patient’s needs at the time©?.
On the one hand, insulin is released continuously and
programmed (basal rate) to control hepatic glucose
production during the night and late postprandial period
(> 4 hours). On the other hand, it is released on demand
(bolus) before meals (prandial bolus) or to correct
hyperglycemia (correction bolus)©®.,

Most CSII models feature a bolus calculator that
performs bolus infusion calculations. The patient only
needs to enter their blood glucose level and whether they
will be ingesting carbohydrates (CH), and the amount
in grams or servings (1 serving = 10 g of CH)“9, This
facilitates insulin administration, as the person does not
need to perform any calculations.

Some food management apps have an option for
automatic insulin dose calculation. It is still a challenge
for many people with DM1 to estimate the appropriate
insulin dose. The difficulty of calculating adequate
insulin doses may be why many people do not achieve
their therapeutic goals, as evidenced by high glycated
hemoglobin levels®“y,
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Implementing a diet to maintain nutritional
parameters within the desired range has proven to be
one of the most significant challenges in treating people
with diabetes. To create a personalized meal plan, one
of the main approaches to be implemented for people
with DM1 is carbohydrate counting. This is based on the
total amount of carbohydrates a person can or should
consume per day, considering their routine, schedule,
and medications®“?,

A Brazilian study“® evaluated predictive factors for
glycemic control in children and adolescents with DM1, and
the results indicated that disease duration and insulin dose
were directly associated with higher HbA1c levels, while
carbohydrate counting was associated with a reduction
in HbA1lc.

Many people with DM1 may be candidates for
CSII use. However, for the treatment to be successful,
they must be motivated, aware, and possess technical
knowledge and self-management skills. In addition, they
must receive adequate training and be continuously
monitored to ensure the correct use of the system®4,

Regarding knowledge of CSII, the studies in this
review found that the greater the understanding of
patients and professionals, the better the management
and safety of the treatment.

Adverse events can be detected and prevented using
problem-solving strategies, highlighting the importance
of patient education when starting CSII therapy®“. In
addition, some errors and adverse events can occur due
to a lack of knowledge.

In this context, it is intuitive to consider that effective
control of DM1 depends not only on the proper use of
medications, but also on patients’ knowledge about their
treatment, the adoption of healthy eating habits, exercise,
and self-monitoring of blood glucose®“®,

CSII has proven to be an effective method of
glycemic management, providing greater convenience
for users and greater freedom in their daily tasks. It is
associated with improved HbA1c levels and a lower rate
of nocturnal hypoglycemia. However, the person needs
to be motivated to learn about the methods available in
CSII to achieve glycemic control®”),

With increased responsibilities following a diagnosis
of DM1, young people need to manage their self-care
together with their guardians, which results in greater
responsibility from an early age in the face of daily
challenges. These individuals must receive support,
especially from their families, to avoid emotional overload
that could compromise their self-care“®,

The acquisition of self-care responsibility by
adolescents is usually supported by ongoing parental
support and begins with interdependence in diabetes
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management tasks. There is a natural transition in care
responsibilities as adolescents move away from their
families and spend more time on academic, sports, social,
and even work-related activities®®,

Systematic reviews®°-% found that continuous
glucose monitoring (CGM) was easy to use and improved
patient empowerment and autonomy in managing glucose
levels, thereby preventing hypoglycemia.

Corroborating these findings, several studies®-53
reported that the frequency of self-monitoring is associated
with improved HbA1c levels and reduced diabetes-related
complications, suggesting a direct association between
daily monitoring and diabetes control.

The results of this study indicate that self-care for
individuals with DM1 using CSII is essential, as it involves
behaviors and factors that influence self-care, thereby
improving patients’ quality of life and minimizing health
complications.

Despite this review’s significant contributions to the
field and practice of science, it has limitations. Although it
is a robust methodology for synthesizing health evidence,
this scope review, unlike the traditional systematic review,
does not incorporate an assessment of methodological
quality or a combined effect estimate for interventions.
Consequently, the studies included in this work were
not evaluated and synthesized considering their level
of evidence.

Regarding the identified gaps, there is limited
evidence on self-care among people with DM1 using
CSSII. Therefore, these issues highlight the urgent
need for additional research, as well as interdisciplinary
collaboration among health professionals, to assess
self-care in this specific population across different age
groups and to better understand this phenomenon and
their needs at various stages of life.

Conclusion

In summary, this review provided a comprehensive
overview of self-care in people with type 1 diabetes using
CSII, highlighting the behaviors and factors that influence
self-care. Given this, it is essential to understand self-care
in the management of DM1 with CSII, given its complexity
and the ongoing demands of treatment.

It is worth noting that in-depth knowledge about
self-care allows professionals to update and make better
decisions regarding individualized treatment plans; and
will enable people with DM to seek information and
actions on daily care for the proper management of
diabetes, especially the safe handling of CSII. The need
for future intervention studies that optimize self-care in
this population is highlighted.

References

1. American Diabetes Association. Classification and
diagnosis of diabetes: standards of medical care
in diabetes—2021. Diabetes Care. 2021;44(Suppl
1):S15-S33. https://doi.org/10.2337/dc21-S002

2. Rodacki M, Teles M, Gabbay M, Lamounier R.
Classificacao do Diabetes [Internet]. S3o Paulo: Sociedade
Brasileira de Diabetes; 2021 [cited 2025 Jan 18]. Available
from: https://doi.org/10.29327/557753.2022-1

3. International Diabetes Federation. Type 1 diabetes
estimates in children and adults [Internet]. Brussels:
IDF; 2022 [cited 2025 Jan 25]. Available from: https://
diabetesatlas.org/resources/idf-diabetes-atlas-reports/
type-1-diabetes-estimates-in-children-and-adults/

4. Sawani S, Siddiqui AR, Azam SI, Humayun K, Ahmed
A, Habib A, et al. Lifestyle changes and glycemic control
in type 1 diabetes mellitus: a trial protocol with factorial
design approach. Trials. 2020;21(1):346. https://doi.org/
10.1186/s13063-020-4205-7

5. Stamati A, Karagiannis T, Tsapas A, Christoforidis A.
Efficacy and safety of ultra-rapid insulin analogues in
insulin pumps in patients with type 1 diabetes mellitus:
a systematic review and meta-analysis. Diabetes Res
Clin Pract. 2022;193:110144. https://doi.org/10.1016/j.
diabres.2022.110144

6. Alvarenga CS, La Banca RO, Neris RR, Sparapani VC,
Fuentealba-Torres M, Cartagena-Ramos D, et al. Use of
continuous subcutaneous insulin infusion in children and
adolescents with type 1 diabetes mellitus: a systematic
mapping review. BMC Endocr Disord. 2022;22:43. https://
doi.org/10.1186/s12902-022-00950-7

7. Kesavadev J, Saboo B, Krishna MB, Krishnan G. Evolution
of insulin delivery devices: from syringes, pens and pumps
to DIY artificial pancreas. Diabetes Ther. 2020;11(6):1251-
69. https://doi.org/10.1007/s13300-020-00831-z

8. Toledo MM, Silva E, Esteves EA. Analysis of self-care
activities in type 2 diabetes in Brazil: protocol for a scoping
review. JMIR Res Protoc. 2024;13:e49105. https://doi.org/
10.2196/49105

9. Suplici SER, Meirelles BHS, Silva DMGV, Boell JEW.
Adherence to self-care in people with diabetes mellitus
in primary care: a mixed-methods study. Esc Anna Nery.
2021;25(5):e20210032. https://doi.org/10.1590/2177-
9465-EAN-2021-0032

10. Smudja M, Milenkovi¢ T, Minakovi¢ I, Zdravkovic
V, Javorac J, Milutinovi¢ D, et al. Self-care activities in
pediatric patients with type 1 diabetes mellitus. PLoS
One. 2024;19(3):e0300055. https://doi.org/10.1371/
journal.pone.0300055

11. Peters MDJ, Godfrey C, McInerney P, Munn Z, Tricco
AC, Khalil H, et al. Scoping reviews [Internet]. In:



Brilhante RRC, de Sordi CC, Gongalves PWC, Freire VAL, Belchior AB, Costa MLP, et al. 11

Aromataris E, Lockwood C, Porritt K, Pilla B, Jordan Z,
editors. JBI manual for evidence synthesis. Adelaide:
JBI; 2024 [cited 2025 Jan 12]. https://doi.org/10.46658/
JBIMES-24-09

12. Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun
H, Levac D, et al. PRISMA extension for scoping reviews
(PRISMA-ScR): checklist and explanation. Ann Intern Med.
2018;169(7):467-73. https://doi.org/10.7326/M18-0850
13. Aradjo WCO. Health information retrieval:
construction, models and strategies. ConCI Conv Cienc
Inform. 2020;3(2):100-34. https://doi.org/10.33467/
conci.v3i2.13447

14. Hondrio HM, Santiago JF Jr. Fundamentos das revisdes
sistematicas em saude. S&o Paulo: Santos; 2021. 200 p.
15. Minayo MCS. O desafio do conhecimento: pesquisa
qualitativa em salde. 9. ed. Sdo Paulo: Hucitec; 2006. 416 p.
16. Al Hayek AA, Robert AA, Al Dawish MA. Effectiveness
of the FreeStyle Libre 2 flash glucose monitoring system
on diabetes self-management practices and glycemic
parameters among patients with type 1 diabetes using
insulin pump. Diabetes Metab Syndr. 2021;15(5):102265.
https://doi.org/10.1016/j.dsx.2021.102265

17. Branddao MGSA, Ximenes MAM, Teixeira CRS, Veras
VS. Applications for self-management of type 1 diabetes
in users of continuous insulin infusion system. Enferm
Actual Costa Rica. 2023;44. https://doi.org/10.15517/
enferm.actual.cr.i44.45861

18. Faulds ER, Grey M, Tubbs-Cooley H, Hoffman RP,
Militello LK, Tan A, et al. Expect the unexpected: adolescent
and pre-teens’ experience of diabetes technology self-
management. Pediatr Diabetes. 2021;22(7):1051-62.
https://doi.org/10.1111/pedi.13249

19. Rytter K, Madsen KP, Andersen HU, Hommel E,
Pedersen-Bjergaard U, Schmidt S, et al. Associations
between insulin pump self-management and HbA1lc in
type 1 diabetes. Diabet Med. 2023;40(6):e15068. https://
doi.org/10.1111/dme.15068

20. Faulds ER, Rayo M, Lewis C, Noble CW, Gifford R,
Happ MB, et al. Simulation platform development for
diabetes and technology self-management. J Diabetes
Sci Technol. 2022;16(6):1451-60. https://doi.org/
10.1177/19322968211029303

21. Persson M, Leksell J, Ernersson 3\, Rosenqvist U,
Hornsten A. Striving for freedom or remaining with what
is well-known: a focus-group study of self-management
among people with type 1 diabetes who have suboptimal
glycaemic control despite continuous subcutaneous insulin
infusion. BMJ Open. 2022;12(4):e057836. https://doi.org/
10.1136/bmjopen-2021-057836

22. Faulds ER, Karnes L, Colicchio VD, Militello LK,
Litchman M. State of the science: a scoping review and
gap analysis of adolescent insulin pump self-management.

www.eerp.usp.br/rlae

J Spec Pediatr Nurs. 2021;26(4):e12331. https://doi.org/
10.1111/jspn.12331

23. Reidy C, Foster C, Rogers A. A facilitated web-based
self-management tool for people with type 1 diabetes
using an insulin pump: intervention development using
the behavior change wheel and theoretical domains
framework. J Med Internet Res. 2020;22(5):€13980.
https://doi.org/10.2196/13980

24. O’Donnell HK, Vigers T, Johnson SB, Pyle L, Wright
N, Deeb LC, et al. Pump It Up! A randomized clinical trial
to optimize insulin pump self-management behaviors
in adolescents with type 1 diabetes. Contemp Clin
Trials. 2021;102:106279. https://doi.org/10.1016/j.
cct.2021.106279

25. Quirds C, Jansa M, Vifals C, Giménez M, Roca D,
Escarrabill J, et al. Experiences and real life management
of insulin pump therapy in adults with type 1 diabetes.
Endocrinol Diabetes Nutr. 2019;66(2):117-23. https://
doi.org/10.1016/j.endinu.2018.05.017

26. Grando MA, Groat D, Soni H, Boyle M, Bailey M, Thompson
B, et al. Characterization of exercise and alcohol self-
management behaviors of type 1 diabetes patients on insulin
pump therapy. ] Diabetes Sci Technol. 2017;11(2):240-6.
https://doi.org/10.1177/1932296816663746

27. Groat D, Grando MA, Soni H, Thompson B,
Boyle M, Bailey M, et al. Self-management behaviors
in adults on insulin pump therapy. ]J Diabetes
Sci Technol. 2017;11(2):233-9. https://doi.org/
10.1177/1932296816666538

28. Martyn-Nemeth P, Quinn L, Penckofer S, Park C, Hofer V,
Burke L, et al. Fear of hypoglycemia: influence on glycemic
variability and self-management behavior in young adults with
type 1 diabetes. ] Diabetes Complications. 2017;31(4):735-
41. https://doi.org/10.1016/j.jdiacomp.2016.12.015

29. Olinder AL, Nyhlin KT, Smide B. Clarifying
responsibility for self-management of diabetes in
adolescents using insulin pumps: a qualitative study. J
Adv Nurs. 2011;67(7):1547-57. https://doi.org/10.1111/
j.1365-2648.2010.05588.x

30. Wilson V. Barriers to effective communication
between patients using insulin pump therapy technology
to enable intensive diabetes self-management and
the health professionals providing their diabetes care.
J Assist Technol. 2008;2(4):26-33. https://doi.org/
10.1108/17549450200800034

31. Berlin KS, Davies W, Jastrowski KE, Hains AA, Parton EA,
Alemzadeh R, et al. Contextual assessment of problematic
situations identified by insulin pump use in adolescents
and their parents. Fam Syst Health. 2006;24(1):33-44.
https://doi.org/10.1037/1091-7527.24.1.33

32. Ritholz MD, Smaldone A, Lee ], Castillo A, Wolpert H,
Weinger K, et al. Perceptions of psychosocial factors and



Rev. Latino-Am. Enfermagem 2026;34:e4852.

the insulin pump. Diabetes Care. 2007;30(3):549-54.
https://doi.org/10.2337/dc06-1755

33. Weissberg-Benchell J, Goodman SS, Antisdel-Lomaglio
J, Zebracki K. The use of continuous subcutaneous insulin
infusion (CSII): parental and professional perceptions
of self-care mastery and autonomy in children and
adolescents. ] Pediatr Psychol. 2007;32(10):1196-202.
https://doi.org/10.1093/jpepsy/jsm050

34. Batista AFMB, Nobrega VM, Fernandes LTB, Vaz
EMC, Gomes GLL, Collet N, et al. Self-management
support of adolescents with type 1 diabetes mellitus in
the light of healthcare management. Rev Bras Enferm.
2021;74(3):e20201252. https://doi.org/10.1590/0034-
7167-2020-1252

35. Association of Diabetes Care and Education
Specialists, Kolb L. An effective model of diabetes care
and education: the ADCES7 self-care behaviors. Sci
Diabetes Self Manag Care. 2021;47(1):30-53. https://
doi.org/10.1177/0145721720978154

36. Ramalho ELR, Sparapani VC, Barber ROLB,
Oliveira RC, Nascimento LC, Collet N, et al. Clinical and
sociodemographic factors associated with the quality of
life of children and adolescents with type 1 diabetes.
Rev Esc Enferm USP. 2023;57:€20230195. https://doi.
org/10.1590/1980-220X-REEUSP-2023-0195en

37. Leitdo ASC, Teixeira E, Sicsu ES, Pena FPS, Nemer
CRB. Betinho’s dynamic guide to diabetes mellitus health
education type 1. Rev Enferm UFSM. 2024;14:e18.
https://doi.org/10.5902/2179769285243

38. Silva WS Junior, Gabbay MAL, Lamounier RN.
Insulinoterapia no DM1 [Internet]. S3o Paulo: Sociedade
Brasileira de Diabetes; 2022 [cited 2025 Jan 10]. Available
from: https://doi.org/10.29327/557753.2022-5

39. Grupo de Trabajo de Tecnologias Aplicadas a la
Diabetes. Guia rapida ISCI [Internet]. Madrid: Sociedad
Espafiola de Diabetes; 2019 [cited 2025 Jan 10]. Available
from: https://www.sediabetes.org/?sdm_process_
download=1&download_id=28086

40. Giménez M, Diaz-Soto G, Andia V, Adana MSR, Garcia-
Cuartero B, Rigla M, et al. Documento de consenso SED-
SEEP sobre el uso de la monitorizacion continua de la glucosa
en Espafia. Endocrinol Diabetes Nutr. 2018;65(1):24-8.
https://doi.org/10.1016/j.endinu.2017.03.011

41. Ibrahim SMH, Shahat EA, Amer LA, Aljohani AK.
The impact of using carbohydrate counting on managing
diabetic patients: a review. Cureus. 2023;15(11):e48998.
https://doi.org/10.7759/cureus.48998

42. Macedo ER, Silva NCR, Lago KS, Barbone FGI,
Cecilio SG, Cortez AOH, et al. Self-care of teenagers
with type 1 diabetes mellitus from primary health care.
Saude (Santa Maria). 2024;50(1). https://doi.org/
10.5902/223658384139

43. Fortins RF, Lacerda EMA, Silverio RNC, Carmo CN,
Ferreira AA, Felizardo C, et al. Predictor factors of glycemic
control in children and adolescents with type 1 diabetes
mellitus treated at a referral service in Rio de Janeiro,
Brazil. Diabetes Res Clin Pract. 2019;154:138-45. https://
doi.org/10.1016/j.diabres.2019.05.027

44. Amaral CMO, Borges CFO, Pagano AS, Soares AN,
Mourdo GF, Reis JS. Development and validation of an
instrument (CSII-Brazil) to assess users’ conceptual and
procedural knowledge of continuous subcutaneous infusion
systems. Arch Endocrinol Metab. 2020;65(1):67-78.
https://doi.org/10.20945/2359-3997000000314

45. Jenkins EJE, Knott J, Brooks A. Insulin pump users
require recurrent education for the management of pump
failure. J Diabetes Nurs [Internet]. 2016 [cited 2025 Feb
11];20:364-9. Available from: https://diabetesonthenet.
com/wp-content/uploads/jdn20-10-364-9-1.pdf

46. Bukhsh A, Khan TM, Nawaz MS, Ahmed HS, Chan KG,
Goh BH, et al. Association of diabetes knowledge with
glycemic control and self-care practices among Pakistani
people with type 2 diabetes mellitus. Diabetes Metab Syndr
Obes. 2019;12:1409-17. https://doi.org/10.2147/DMSO.
S209711

47. Sardinha AHL, Sales MFS, Fonseca LKS, Camara JP,
Oliveira AS, Andrade BRC, et al. Type 1 diabetes mellitus:
the use of insulin infusion pump in treatment. Rev Enferm
Atual In Derme. 2024;98(3):e024366. https://doi.org/
10.31011/reaid-2024-v.98-n.3-art.2211

48. La Banca RO, Volkening LK, Laffel LM. Acquisition
of self-care responsibility in youth with type 1 diabetes:
opportunities for improving tailored diabetes education
and support programs. Diabetes Spectr. 2022;35(3):351-
7. https://doi.org/10.2337/ds21-0049

49. Messer LH, Johnson R, Driscoll KA, Jones J. Best friend or
spy: a qualitative meta-synthesis on the impact of continuous
glucose monitoring on life with type 1 diabetes. Diabet Med.
2018;35(4):409-18. https://doi.org/10.1111/dme.13568
50. Smith MB, Albanese-O’Neill A, Macieira TG, Yao Y,
Abbatematteo JM, Lyon D, et al. Human factors associated
with continuous glucose monitor use in patients with diabetes:
a systematic review. Diabetes Technol Ther. 2019;21(10):589-
601. https://doi.org/10.1089/dia.2019.0136

51. Al Hayek AA, Robert AA, Al Dawish MA. Evaluation
of the FreeStyle Libre flash glucose monitoring
system on glycemic control, health-related quality
of life, and fear of hypoglycemia in patients with
type 1 diabetes. Clin Med Insights Endocrinol
Diabetes. 2017;10:1179551417746957. https://doi.
org/10.1177/1179551417746957

52. Ling P, Zhang Y, Luo SH, Zheng XY, Qiu LL, Yang
DZ, et al. Glycemic control and its associated factors in
children and adolescents with type 1 diabetes mellitus.



Brilhante RRC, de Sordi CC, Gongalves PWC, Freire VAL, Belchior AB, Costa MLP, et al.

Zhonghua Yi Xue Za Zhi. 2018;98(46):3762-6. https://
doi.org/10.3760/cma.j.issn.0376-2491.2018.46.008
53. Al Hayek AA, Robert AA, Al Dawish MA. Differences of
FreeStyle Libre flash glucose monitoring system and finger
pricks on clinical characteristics and glucose monitoring
satisfaction in type 1 diabetes using insulin pump. Clin Med
Insights Endocrinol Diabetes. 2019;12:1179551419861102.
https://doi.org/10.1177/1179551419861102

Authors’ contribution

Mandatory criteria

Substantial contributions to the conception or
design of the work; or the acquisition, analysis,
or interpretation of data for the work; drafting
the work or reviewing it critically for important
intellectual content; final approval of the version
to be published and agreement to be accountable
for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the
work are appropriately investigated and resolved:
Raquel Rodrigues da Costa Brilhante, Carla Cristina de

Corresponding author:

Raquel Rodrigues da Costa Brilhante

E-mail: raquel.costa@aluno.uece.br
https://orcid.org/0000-0002-3870-4324

Sordi, Paulo Weslen Carneiro Gongalves, Vanessa de
Araujo Lima Freire, Amelina de Brito Belchior, Maria Luiza
Pereira Costa, Raquel Sampaio Floréncio, Sherida Karanini
Paz de Oliveira.

Specific contributions

Project supervision and management: Raquel
Rodrigues da Costa Brilhante, Raquel Sampaio Floréncio,
Sherida Karanini Paz de Oliveira. Others (Data
collection): Raquel Rodrigues da Costa Brilhante, Paulo
Weslen Carneiro Gongalves. Others (Data analysis and
interpretation): Raquel Rodrigues da Costa Brilhante,
Carla Cristina de Sordi, Amelina de Brito Belchior. Others
(Article writing): Raquel Rodrigues da Costa Brilhante.
Others (Organization of data and results): Vanessa

de Araujo Lima Freire, Maria Luiza Pereira Costa.

Conflict of interest: the authors have declared that
there is no conflict of interest.

Data Availability Statement

All data generated or analysed during this study
are included in this published article.

Received: Apr 14th 2025
Accepted: Nov 2nd 2025

Associate Editor:
Maria Llcia Zanetti

Copyright © 2026 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the
Creative Commons (CC BY).

This license lets others distribute, remix, tweak, and build upon
your work, even commercially, as long as they credit you for the
original creation. This is the most accommodating of licenses
offered. Recommended for maximum dissemination and use of
licensed materials.



