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Abstract

Limited data exist on educational programs for people using insulin pump (IP) therapy or those considering its initiation, and the
influence of individual characteristics on their educational pathway remains unclear. Our aim was to analyze the characteristics of
people with type 1 diabetes (T1D) referred for IP therapy and how these characteristics may influence their educational process.
A retrospective descriptive observational study was carried out on people with T1D referred for participation in a structured pre-
IP educational program in a hospital setting. Educational, sociodemographic and clinical variables were collected and analyzed.
Participants were followed up 5years after IP placement. Seventy-one people finalized the educational program, of whom 10
experienced major barriers to completing it. People with lower educational level required more sessions and weeks to complete
it compared to those with higher educational levels. People referred due to suboptimal metabolic control and hypoglycemia also
required more time to complete the process. It is essential for diabetes educators to recognize the diversity of characteristics,
needs and challenges among the participants in an educational program. Based on this, they must adapt strategies to provide
more effective, person-centered diabetes education and support, fostering positive and sustained outcomes and engagement for
participants.

Introduction The use of insulin pumps (IPs) continues to grow in the
Managing type 1 diabetes (T1D) as a chronic con- ~ Management of T1D ifl peopl.e Of ?11 age groups [3] as
dition is challenging [1, 2], since people living with an alternative to myltlple daily injections (MDIS) [4].
T1D rely on insulin for survival while also striv- The benefits of optimal IP usage in appropriately edu-
ing to meet glycemic goals to minimize long-term cated and supported people [5] include the ability to

microvascular and macrovascular complications [2]. adjust basal insulin levels [6], improved glycemic con-
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trol, decreased severe hypoglycemia episodes, enhanced
quality of life and self-management [7-9], as well as its
cost-effectiveness [10].

However, no device used in diabetes manage-
ment works optimally without education, training and
follow-up [1]. Improvements in glycemic outcomes are
affected by how effectively the IP is used [9] and how
well the person applies their knowledge and skills from
the beginning of therapy [11]. Therefore, specific early
IP education is key for adherence to IP therapy [11].

Advances in pump technology make the use of the
device more complex, which along with the constant
development of diabetes technology and its integra-
tion into everyday life pose challenges for both people
with diabetes and healthcare providers [1]. As nurses
play a central role in diabetes care, management and
education, it is essential for them to identify and under-
stand their target populations’ demographics and social
determinants of health to align the education with their
needs and preferences [12]. Additionally, people with
T1D initiating IP therapy must undergo a thorough
selection process to assess multidimensional aspects
likely to impact therapy adherence [35, 8, 13, 14].

No consensus on the core requirements of an educa-
tional program or a structure for IP therapy is outlined
in the literature [8]. Several authors have reported a
lack of studies regarding IP-structured education tai-
lored for people with T1D [5, 9, 11, 14, 15]. Notable
among the few robust scientific studies are the Insulin
Pump Treatment (INPUT) [9] and the Relative Effec-
tiveness of Pumps Over MDI and Structured Education
(REPOSE) [6] randomized controlled trials (RCT), as
well as two systematic reviews [8, 11]. Furthermore,
educational interventions for people with T1D prior to
initiating IP therapy are almost absent in the scientific
literature. One study [5] assessed a comprehensive pro-
gram, including education, for selecting candidates for
sensor-augmented insulin pump (SAP) therapy. Another
RCT compared IP with MDI, with both groups receiv-
ing high-quality structured education [6].

Therefore, there is inadequate availability of IP
educational programs and limited understanding of
how the characteristics of persons with diabetes might
facilitate or hinder the completion of a pre-IP educa-
tional process and therapeutic engagement. Address-
ing this knowledge gap could aid healthcare planners,
providers and diabetes educators, such as nurses, dieti-
tians, endocrinologists and multidisciplinary teams in
tailoring person-centered educational approaches and
improving good clinical practices. To this end, this
study aimed to analyze the characteristics of candi-
dates who were about to initiate IP therapy, as well as
the influence of those characteristics on the educational
process.

Methods

This manuscript was prepared following the Strength-
ening the Reporting of Observational Studies in Epi-
demiology (STROBE) statement [16].

Design
A retrospective descriptive observational study was car-

ried out on persons with T1D referred between April
2008 and March 2017.

Participants and setting

Eligible participants were people who (i) were aged
>16 years with T1D, (ii) had initiated the educational
program for IP therapy as of April 2008 and (iii)
were not using or had not previously used IP. Partic-
ipants who did not complete the educational process
at the time of data collection and/or had incomplete
educational records were excluded. The cut-off age
was 16 years since it is the vital stage at which peo-
ple transition from the Pediatric Unit to the Endocrine
Unit.

The study was conducted in the Diabetes Technol-
ogy Unit of the University Hospital of Santiago de
Compostela, Spain, where an interdisciplinary struc-
tured educational program was initiated as one of the
requirements people with diabetes must meet to qualify
for an IP financed by the Public Health System [17].

Intervention

The intervention consisted of a structured individual
educational program based on a person-centered and
collaborative-care approach. It comprised a basic dia-
betes education module and an IP therapy module.
Participants were required to complete the basic mod-
ule before advancing to the IP module (Fig. 1). Upon
completion of both modules, they became eligible to
initiate IP therapy.

The program was led by a nurse and a nutritionist,
both of whom are diabetes educators in the hospital’s
Diabetes Technology Unit. A counseling session was
conducted with each IP candidate, actively engaging
them in discussion regarding the transition from MDI
to IP, lifestyle modifications, and the associated risks,
benefits and limitations. Discussions also addressed
the roles, responsibilities and expectations from both
the participants and the diabetes educators as well as
allowing for any questions the participants may have
had regarding the educational program.

The diabetes educators, in collaboration with the
participant, tailored the program (e.g. language, level of
complexity, didactic and supporting materials, number,
frequency, pace, repetition of the sessions) accord-
ing to their needs, characteristics and expectations
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BASIC MODULE

= T1D overview, personal glucose targets, glucose
self-monitoring, insulin injection sites. 3-day
dietary record.

= Nutrition basic concepts, carbohydrate-
cantaining fooeds, Insulin Sensitivity Factor (ISF).
3-day dietary record.

TO T

Person Start of

referred educational

to IP process
(pre-IP phase)

» Portion-based meal plan, carbohydrate
counting, insulin-to-carb ratio (practical
exercises).

» Food labels, Ratio + ISF (practical exercises)
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ADVANCED MODULE: INSULIN PUMP
> > MY

Insulin Pump Basics, adapting infuser to T3
daily life, hypo and hyperglycemia with IP. PUMP

CONNECTION

« Troubleshooting, alternative dosing
T2 calculation, food labels interpretation.
IP-phase

Infuser operation, preparation of insertion
site, infuser delivery, monitoring.
« Basal rate, ratio; IFS calculation.

Alternative dosing, ratio, basal; ISF. 3-day
dietary record.

Fig. 1. Flowchart of participants’ progression through the educational process and overview of the curricular content.

throughout the educational process. The characteristics
of the educational program are shown as supplemen-
tary material (Supplementary Files 1 and 2).

Each session included a segment for participants to
share their experiences, concerns, barriers, and facilita-
tors related to the educational program and its appli-
cation in their daily lives. They were also encouraged
to give feedback regarding the educational program.
Diabetes educators systematically registered the infor-
mation provided by each participant to ensure a correct
follow-up.

Data collection

To achieve the objectives, data were collected over
5 years from each participant’s workbook, electronic
clinical records, protocolized session records and a
knowledge/skills checklist that diabetes educators com-
pleted during every session.

Educational and sociodemographic variables

The variables included age, gender, educational level
(classified according to one of three levels: primary,
secondary, or post-compulsory studies), occupation
(classified according to the International Standard Clas-
sification of Occupations [ISCO] from the International
Labor Organization [18]) and the distance between
home and medical center. The participants’ educa-
tional process variables were also collected: the dura-
tion and number of sessions to complete the program
and contents that posed significant challenges for the
participants.

Diabetes educators identified participants who
showed and/or self-reported ‘major barriers’, hinder-
ing their educational process. We determined that a
participant faced major barriers to completing the edu-
cational process when they struggled with learning
and applying theoretical and/or practical concepts and
needed additional sessions to consolidate specific con-
cepts. These barriers were identified by the diabetes

educator through the participant’s performance in the-
oretical and practical exercises during the sessions, as
well as feedback reported by the participants. Barri-
ers could include issues related to literacy, numeracy,
comprehension, solving workbook exercises, or per-
forming practical tasks such as using an IP. In these
cases, diabetes educators documented the situations
in the participant’s individual record and engaged in
open discussions with the participant to collaboratively
develop strategies to address them.

Clinical variables

Diabetes duration, metabolic control (HbAlc) and
referral criteria to initiate IP therapy were reported. The
HbA1c levels were determined by high-performance
liquid chromatography using a Menarini Diagnostics
HA-8140 analyzer. All HbAlc values were converted
to Diabetes Control and Complications Trial aligned
values [19]. HbAlc levels were measured at three
timepoints: at referral (T0); within the first month
after completing the educational program (T1) and
5 years after IP placement (T2). Continuity of IP ther-
apy 5 years after IP placement and its association with
certain characteristics or variables of the educational
process were also assessed.

Participants were categorized into five groups
(Fig. 2): (i) those who dropped out during the educa-
tional program; (ii) those who completed the educa-
tional program ‘without major barriers’ and initiated
IP therapy; (iii) those who completed the educational
program ‘with major barriers’ and initiated IP therapy;
(iv) those who discontinued IP therapy within the first
5 years; and (v) those who continued with IP therapy at
the S-year follow-up.

Statistical analysis

We conducted a preliminary analysis of the data by
performing a normality test using the Kolmogorov—
Smirnov test, supplemented by an evaluation of
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Persons referred for Insulin
Pump therapy
(n = 85)

Records with missing data

A4

Started educational program
m=177)

A4

(n=8)

Dropouts (n=6)

A

\ 4

Voluntary (n=5)
Involuntary (n=1)

Completed educational program
m="71)

Without major barriers (n=61)

With major barriers (n=10)

Pump discontinuation (n=11)

A 4

A 4

Voluntary (n=6)
Involuntary (n=5)

5 years post-Insulin Pump placement
follow-up
(n =60)

Fig. 2. Flowchart showing the selection of eligible participants for the study.

histograms. The mean was used as a measure of cen-
tralization and standard deviation to measure disper-
sion. To test for differences in the number of visits
and program duration across educational levels, we
used a Kruskal-Wallis test, followed by a Bonferroni-
corrected post hoc analysis. The same approach was
used to assess differences in program duration between
referral criteria. For comparisons of HbAlc levels
in participants who continued insulin pump therapy
5 years after placement (7 = 60), at baseline (T0), within
1 month of completing the educational program (T1)
and 5 years post-placement (T2), we used a Friedman
test followed by Bonferroni-corrected post hoc analy-
sis. Statistical analysis was performed using R statistical
software environment (version 4.1.2; R Foundation,
http://www.r-project.org) with the ‘ggplot2’ package
and SPSS version 25 (SPSS Inc., Chicago, IL, USA). P
values <0.05 were considered as the nominal threshold
for statistical significance.

Ethical considerations

All participants signed two written informed consents:
one to participate in the IP program and another for
the use of their data for research purposes. Both were
approved by the Clinical Research Ethics Committee

(CEIC 2008/278). Participant data were kept anony-
mous by assigning an identification number following
current national and European regulations on data
protection.

Results

Patient selection

Eighty-five persons were referred to the Diabetes Unit
to assess the initiation of IP therapy. Seventy-seven met
the inclusion criteria and started the educational pro-
cess, of whom 71 (92%) completed it and initiated IP
therapy (Fig. 2).

Baseline characteristics

Seventy-one participants completed the structured IP
educational program, with a mean age of 36.3
years (range from 17 to 61years), of whom 64.8%
were female. Their mean diabetes duration was 15.4
years and 83.1% had completed secondary or post-
compulsory studies. They required a mean of 6.4 4+ 1.7
sessions (range 3-10 visits) in 12.9 + 9.6 weeks (range
1-44 weeks) to finalize the program (Table I). The most
prevalent indications for IP therapy referral were hypo-
glycemia (46.0%) and suboptimal metabolic control
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Table I. Socio-demographic and clinical characteristics of the participants

IP educational process 5 years post-IP follow up
No major
Completed Major barriers  barriers Dropouts? Discontinuity? Continuity
Characteristic (n=71) (n=10) (n=61) (n=35) (n=6) (n=60)
Female () (%) 46 (64.8%) 6 (60.0%) 39 (63.9%) 1(20.0%) 3(50.0%) 38 (63.3%)
Age (years) 36.3+12.1  40.8 +£13.3 35.6 +11.8 33.4 +14.5 342 £15.4 36.8 +11.7
Diabetes duration (years)  15.4 +10.5 13.5 +9.6 15.7+10.7 9.2 +£4.3 12.7 49.5 15.1 +10.0
Highest completed
education, 7 (%)°
Primary studies 12 (16.9%) 5 (50.0%) 7 (11.5%) 1(20.0%) 0 12 (20.0%)
Secondary studies 29 (40.8%)  5(50.0%) 24 (39.3%) 4 (80.0%) 4 (66.7%) 23 (38.3%)
Post-compulsory studies 30 (42.3%) 0 30 (49.2%) 0 2 (33.3%) 25 (41.7%)
Main indication for IP
Suboptimal metabolic 32 (45.0%) 4 (40%) 28 (46%) 5(100%) 4 (66.6%) 23 (38.3%)
control
Hypoglycemia 33 (46.0%) 6 (60%) 27 (44%) 0 1(16.7%) 32 (53.3%)
Pregnancy 4 (6.0%) 0 4 (7.0%) 0 1(16.7%) 3(5.0%)
Quality of life 2 (3.0%) 0 2 (3.0%) 0 0 2 (3.3%)
Number of sessions 6.4+1.7 8 +2.1 6.1 £1.5 1.4 +0.6 6.2 +1.2 6.4 +1.8
Duration (weeks) 1294+ 9.6 19.5 +12.4 11.8 +8.8 1.6 £3.6 13.0 £12.7 12.9 49.8
HbA1c (%)
Before education 8.6+1.5 8.5+1.4 8.6 £1.5 9.8 £1.9 9.2 +£1.5 8.3 +1.3
program (%) (TO)
At IP placement (%) 7.8+1.5 7.9 £1.0 7.9 £1.6 N/A 82421 7.7+1.1
(T1)
S years post-IP (%) (T2) - - - - - 7.6 +1.2
Change between TO and - - - - - -0.5
T1 (%)
Change between TO and - - - - - -0.7
T2 (%)
Occupation, 7 (%)d
Professionals and 16 (22.5%) 0 16 (26.2%) 0 0 14 (23.3%)
Managers
Service and sales workers 14 (19.7%) 0 14 (22.9%) 0 0 14 (23.3%)
Student 10 (14.0%) 1 (10.0%) 9 (14.8%) 2 (40.0%) 2 (33.3%) 7 (11.7%)
Clerical support workers 6 (8.5%) 1(10.0%) 5(8.2%) 0 2(33.3%) 4 (6.7%)
Craft and related trades 6(8.5%) 2 (20.0%) 4 (6.6%) 3(60.0%) 1(16.2%) 5(8.3%)
workers
Homemaker 6(8.5%) 2 (20.0%) 4 (6.6%) 0 0 6 (10.0%)
Elementary occupations 6 (8.5%) 1(10.0%) 5(8.2%) 0 1(16.2%) 5(8.3%)
Not working (unem- 4(5.6%) 1(10.0%) 3(4.9%) 0 0 2 (3.3%)
ployed, retired)
Skilled agricultural and 2(2.8%) 2(20.0%) 0 0 0 2(3.3%)
fishery workers
Technicians, associate 1(1.4%) 0 1(2%) 0 0 1(1.7%)
professionals
Home distance from
medical center, 7 (%)
<5km 21 (29.6%) 3 (30.0%) 18 (29.5%) 1(20.0%) 3(50.0%) 17 (28.3%)
5-19km 11 (15.5%) 3 (30.0%) 8 (13.1%) 1(20.0%) 0 11 (18.3%)
20-29 km 11 (15.5%) 0 11 (18.1%) 1(20.0%) 0 11 (18.3%)
30-49 km 22 (30.9%) 4 (40.0%) 18 (29.5%) 1(20.0%) 3(50.0%) 18 (30.0%)
50 km or more 6(8.5%) 0 6(9.8%) 1(20.0%) 0 3(5.0%)

Values presented as mean + SD or 7 (%). HbAlc: glycated hemoglobin, N/A: not applicable.

2When both participant and diabetes educator considered the participant showed and/or self-reported significant barriers (literacy, numeracy,
comprehension, performing theoretical and practical exercises or others) that hindered their educational process.

bVoluntarily dropped out or discontinued. Involuntary dropouts (12=1) and discontinuity (7= 5) are not shown.

“Primary studies refer to the initial stage of formal education, typically during childhood. Secondary studies refer to intermediate education,
providing additional generalist non-vocational training, typically during adolescence. Post-compulsory education refers to education beyond
compulsory schooling, including technical education or higher education at college or university.

dClassification according to the ISCO from the International Labor Organization.
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(SMC) (45.0%). HbA1c prior to the education course
was 8.6% + 1.5.

Participants’ characteristics

Among the 71 participants previously described, 14%
(n=10) required additional sessions to consolidate
their knowledge or skills and 86% (n= 61) did not
present major barriers to completion (Fig. 2).

Ten participants (14%) required reinforcement ses-
sions to complete the process (Table I). They had an
average age of 40 years (ranging from 20 to 59 years)
and 60% were female. They had been living with T1D
for 13.5 4+ 9.6 years. Half had completed only primary
schooling, while the remaining 50% had accomplished
secondary studies. Common occupations among them
included housekeeping and manual labors. They were
referred for hypoglycemia (60%) and for SMC (40%).
Compared to the group with no major barriers, an
additional 1.9 sessions and 7.7 more weeks were
needed to complete the educational program. The most
challenging topics for these participants were carbohy-
drate counting, insulin-carbohydrate ratio, insulin sen-
sitivity factor and using the insulin pump, particularly
in hyperglycemia.

On the other hand, 61 participants (86%) com-
pleted the process without major barriers (Table I).
Their mean age was 35.6years (ranging from 17 to
61years), 63.9% were female and they had been living
with T1D for 15.7 4+ 10.7 years. Regarding their highest
educational level, 11.5% had completed only primary
studies, 39.3% secondary studies and 49.2% had post-
compulsory studies. Their most frequent occupations
were professionals/managers and services/sales work-
ers. The criteria by which they were referred were
SMC 46%, hypoglycemia 44%, pregnancy 7% and
quality of life 3%. The average number of sessions
to complete the process was 6.1 +1.5 in 11.8 +8.8
weeks.

Five (6.5%) out of the 77 participants who initi-
ated the program voluntarily dropped out before IP
placement (Table I). Among these, 80% were male
participants, with a mean age of 33.4years (range
19-56 years) and an average duration of 9.2 + 4.0 years
living with T1D. In terms of education, 80% had com-
pleted secondary studies, while 20% had only primary
education. According to the ISCO classification, 60%
held elementary occupations and 40% were students.
All participants in this group were referred for SMC,
reported not wanting to use an IP and dropped out
during the Basic diabetes module.

Within 5 years of initiating IP therapy, 11 out
of 71 (15.5%) participants who completed the pro-
gram discontinued the treatment. Of these 11 partici-
pants, 5 discontinued due to reasons unrelated to the

program (such as changing medical centers or death
from natural causes), while 6 discontinued by per-
sonal choice (incompatibility with their lifestyle and
self-reported failures in the IP). Their mean age was
34.2 years (range 17-54 years), with an average dura-
tion of 12.7 4 9.5 years living with T1D. There was no
significant gender difference. Educational level varied,
with 4 participants (66.7%) having completed sec-
ondary studies and 2 (33.3%) post-compulsory studies.
Their occupations were heterogeneous. Of these partic-
ipants, 4 (66.6%) were referred for SMC, 1 (16.7%)
for hypoglycemia and 1 (16.7%) for pregnancy. None
of these participants who discontinued had major bar-
riers to finish the pre-IP educational process, and none
of them were referred to IP therapy for quality-of-life
improvement.

After 5 years, 60 out of the 71 (84.5%) partici-
pants who initiated IP therapy continued in the therapy
(Fig. 2). The overall dropout rate was 17 out of 77
(22.1%), from which with 11 out of 17 (65%) of these
dropouts being voluntary and the rest due to external
causes.

Effect of participants’ characteristics in
adherence to the educational process

The mean number of sessions (visits) of the total sample
who completed the educational process was 6.4 4+ 1.7
and mean duration was 12.9 4+ 9.6 weeks.

Number of educational sessions

A greater number of educational sessions to initiate
IP therapy was associated with a lower educational
level. Participants with only primary studies required
more sessions compared to those with secondary stud-
ies (P=0.012) and those with post-compulsory studies
(P<0.001) (Fig. 3a). The main criterion for referral
to IP did not show statistically significant differences
related to the number of sessions required.

Duration to complete the educational program
Participants with primary studies showed a significant
difference in the duration of the process compared
to those with higher levels of education (P=0.03)
(Fig. 3b). Those referred for SMC (P=0.004) and
hypoglycemia (P =0.034) required more time to com-
plete the process than those referred for pregnancy,
presenting a significant difference (Fig. 3c).

Metabolic control

HbA1lc was measured 1 month prior to the educa-
tional program, within 1 month after the end of the
educational program/IP placement and §years later.
We analyzed the evolution of HbA1lc¢ levels in the 60
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Fig. 3. Educational process variables. (a) Number of
sessions required to complete the process, according
to educational level. (b and ¢) Duration according to
educational level and insulin pump referral criteria.

participants whose treatment was evaluated at 5 years.
HbA1c was significantly lower (P =0.009) within the
first month following the completion of the educational
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Fig. 4. HbA1c levels of participants who continued
insulin pump therapy b5 years after placement (n=60).

process and 5 years after pump placement (P =0.001)
(Fig. 4). In this group of participants, HbA1c decreased
-0.54% between the start and the completion of the
educational program and -0.7% between IP placement
and $ years later.

Discussion

Structured diabetes educational programs tailored for
specific populations and their needs are scarce in the
scientific literature. Despite the constant progress of
diabetes self-management devices, IP therapy educa-
tion continues to receive minimal research [8]. To the
best of our knowledge, this is the first study that aims
to describe and analyze the characteristics of individ-
uals referred to an educational program tailored for
people with T1D who are candidates for initiating IP
therapy.

Participant selection

Our research shows that between 2008 and 2017,
85 people were referred to our Diabetes Technology
Unit to initiate a selection protocol for IP therapy.
Proper patient selection [1, 5, 14, 20-22] and adequate
patient education and training are critical components
of IP therapy [23]. Similar to other studies [5, 24], in
our clinical setting, completing an educational process
was a prerequisite to initiate therapy with a diabetes
technology device, which in our case, resulted in a
drop of 6.5% of the initially referred prospective IP
users. In a study in which candidates for SAP therapy
underwent a comprehensive program including struc-
tured education, there was a reduction of 52.4% of
the initial candidates mainly owing to non-adherence
issues [5].
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Effect of participants’ characteristics on
engagement with the educational process

In line with our results, previous studies have reported
that more than 50% of participants had completed at
least secondary education [5, 11, 25] and the main
referral criteria were SMC and hypoglycemia [5, 15,
26,27).

It is worth highlighting three aspects of the partici-
pants who had major barriers finishing the educational
program: (i) their educational level was lower, with
none having pursued post-compulsory studies, (ii) they
were predominantly referred for hypoglycemia and
SMC and (iii) none of them abandoned either prior to
or 5 years after IP placement. We consider that the indi-
vidualized and collaborative care approach between
the diabetes educators and the participants may have
contributed to preventing dropouts. Nevertheless, it is
essential that the training team identify potential chal-
lenges early and address them together with the person
with T1D.

Despite the lack of other studies of participants with
major barriers to finishing a diabetes educational pro-
gram, it is striking that no one in this group had
completed higher education. This would suggest that
having higher education could contribute to having
a better prognosis of finishing the program without
major barriers.

Although our sample of participants was small, sig-
nificant differences were found, which reinforce the
influence of specific characteristics such as education
and IP referral criteria on the educational process.

Among participants who dropped out, sociodemo-
graphic and clinical differences were observed based
on the stage at which they quit. Those who quit during
the pre-IP educational process exhibited more homoge-
neous characteristics: predominantly men, fewer years
living with diabetes, secondary education as the most
common educational level, all referred for SMC and
all abandoned due to personal reasons. In contrast,
the characteristics of the participants who discontin-
ued within 5 years after initiating IP therapy were not
associated with gender, had a higher educational level
(none with only primary studies) and, although main
referral criteria was SMC, there were also participants
referred for hypoglycemia or pregnancy. In our Unit, as
part of the protocol, pregnant women were given the
option to continue or not with IP therapy after giving
birth. This heterogeneity in the cohort that discontin-
ued within 5 years may be attributed to not achieving
the personal goals or meeting expectations.

Regardless of the stage, participants who quit the
program had higher baseline HbA1c levels, while par-
ticipants who were students and had occupations in
crafts and related trades had the highest dropout rates.
Previous studies have reported a high proportion of IP

discontinuation among adolescents, young adults and
females in older age groups [28], although the mean
age of participants of other studies was between 40 and
43 years [6, 9, 29]. A lower level of education has also
been described in previous studies [30].

The low dropout rate (8.5% at 5 years) in our pro-
gram could have been positively influenced by the indi-
vidualized sessions to address participants’ needs, the
reinforcement sessions, the multidisciplinary team sup-
port, collaborative care approach and the nutritional
follow-up. The TID Exchange Clinic Registry reported
3% of pump discontinuation during the first year fol-
lowing enrollment [11], while a Spanish study reported
9.5% at 3years [27]. Unlike our participants, whose
main reason for discontinuation was poor adherence,
other studies reported problems with insertion, skin
reactions and pump discomfort [11] or therapy failure
and personal reasons [27], underlining the importance
of addressing these barriers in pre-IP education [11]. In
a comprehensive program for candidates to initiate SAP
therapy, the overall non-adherence rate was 33.3% [5].

The diabetes technology aims to simplify user expe-
rience and facilitate self-management. However, these
aspects remain challenging for both people with dia-
betes and educators. Nevertheless, as demonstrated
by a recent study [31], satisfaction among individuals
with T1D can significantly improve with the initiation
of integrated therapy. Therefore, it is important for
diabetes educators to prioritize person-centered educa-
tion [32] and take the initiative to adapt and develop
new strategies that facilitate the transfer of knowledge,
skills and empowerment to people with diabetes, con-
sidering the human factor in technology adoption and
utilization.

Effect of participants’ characteristics in the
completion of the educational process

Participants in our program needed a mean of 6.4
sessions and 3.2 months (12.9 weeks) to complete the
program, enabling them to initiate IP therapy for
the first time. The Comprehensive Diabetes Program
also required completion of an educational program
as a prerequisite for initiating SAP therapy, involv-
ing 10 sessions within 6 months [5]. The sole pub-
lication addressing pre-IP education is the REPOSE
trial, which consisted of five sessions conducted within
1 week [6].

We consider that the time and duration for com-
pletion of our program could be reduced if the
participants had good basic knowledge of diabetes
self-management and nutrition. Many participants in
our program lacked knowledge about basic nutri-
tional concepts, such as carbohydrate counting, which
they would be expected to already minimally master,
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considering the fact that they had already lived with
T1D for a mean of 13.5 years. In some countries, dia-
betes educational programs for people with T1D are
more common, such as the Dose Adjustment for Nor-
mal Eating (DAFNE) in United Kingdom [2], which
expects the participants to reach a certain degree of
knowledge and training. Nevertheless, in Spain access
to and availability of such programs are limited.

Metabolic control

According to our results, HbAlc was significantly
lower after completion of the educational program
and Syears after pump placement. Considering that
HbA1lc reflects metabolic control over the previ-
ous 2-3 months, it can be suggested that participa-
tion in basic diabetes education positively influenced
participants’ self-management, leading to improve-
ments in HbAlc levels.

In our study, participants who continued IP ther-
apy at Syears achieved a reduction of 0.54% in
HbA1lc upon completion of the educational process
and immediately prior to IP placement. Additionally,
they demonstrated a further reduction of 0.7% in their
HbA1c when comparing measurements taken immedi-
ately after the educational process with those obtained
S years after IP placement. This aligns with the findings
of the REPOSE RCT, which demonstrated that struc-
tured education contributed to improving HbAlc by
0.85% [9]. Other DSMES, such as standard DAFNE or
Bournemouth Type 1 Intensive Education also demon-
strated that appropriate education and support are
effective in improving glucose outcomes in motivated
people, with HbAlc reductions of between 0.2 and
0.7%, respectively [5]. These consistent outcomes rein-
force the positive impact of structured education on
metabolic control.

Since the inception of our pre-IP program in 2008,
the educational content has been updated to align with
clinical and technological advancements, including new
IP models, functionalities and terminology, primarily
related to continuous glucose monitoring. Our updated
educational resources (theoretical guide, workbook,
knowledge/skills checklists) are currently undergoing
intellectual property registration.

Strengths and limitations

The strength of our study’s research design lies in the
realistic clinical practice setting, as all the persons in
the clinical setting who met the inclusion criteria were
included. For instance, there was no selection bias.
However, this also represents a limitation as the sample
size was small. The observational design of the study
has limitations. It does not allow us to differentiate
between the effects of the educational intervention and

V. Izquierdo et al.

those of the use of IP and it inherently entails the influ-
ence of confounding factors on the observed outcomes.
Another limitation of this study is the lack of additional
patient-reported variables.

Regarding the teaching design, the main strength is
that education was carried out by the clinical setting
healthcare team rather than of industry representatives,
which allowed the personalization of the program. A
potential improvement of our program is the inclusion
of behavioral aspects and attitudes toward IP ther-
apy, which may have an effect on the outcome of
educational interventions [9].

Conclusions

The profile of the persons with T1D can influence
their educational process, underscoring the critical
importance of diabetes care and educators to invest
in recognizing the comprehensive characteristics, indi-
vidual needs and human factors of each participant.
With this understanding, diabetes educators should
proactively adapt strategies to provide more effective
and person-centered diabetes education and support,
fostering positive sustained outcomes and engagement
among participants.
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