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Abstract
Background: The diagnosis of type 1 diabetes mellitus (T1DM) requires, in addition to insulin control, appropriate clinical
management, and the maintenance of healthy lifestyle habits. There have been advances in treatment, from the traditional
use of multiple doses of insulin (MDI) to, more recently, continuous subcutaneous insulin infusion (CSII). Methods: In
order to understand the psychological adjustment of these patients, the clinical, health and psychological characteristics of
MDI patients were compared with those of CSII patients. Results: Clinically, these latter had more diabetes education,
more frequent consultations with endocrinologists and more adequate glycosylated hemoglobin values. There were no
fundamental differences in health habits. In the psychological domain, CSII patients had better quality of life (greater self-
care and less concern about the disease), more self-esteem, affective social support, happiness, life satisfaction; and better
psychological well-being (environmental mastery, autonomy, self-acceptance, and positive relationships). Conclusions:
The CSII type of treatment appears to be associated with greater psychological adjustment, through autonomy and a greater
sense of control over the disease.
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Calidad de Vida y Bienestar en Pacientes con Diabetes Mellitus Tipo 1 Según el Tratamiento: MDI vs. ISCI

Resumen
Marco Teórico: El diagnóstico de diabetes mellitus tipo 1 (DMt1), además del control de la insulina, requiere un adecuado
control clínico y el mantenimiento de hábitos saludables. Se han producido avances en los tratamientos, desde el uso tradi-
cional de múltiples dosis de insulina (MDI) hasta, la más actual, infusión subcutánea continua de insulina (ISCI).Método:
Con el objetivo de conocer la adaptación psicológica de estos pacientes, se han contrastado las variables clínicas, de salud y
psicológicas de pacientes conMDI frente a pacientes ISCI.Resultados: Estos últimos presentan a nivel clínico: mayor edu-
cación diabetológica, más frecuencia de consultas con endocrinología y mejores niveles de hemoglobina glicosilada. No se
dieron diferencias fundamentales en hábitos de salud. Y en el ámbito psicológico, los pacientes ISCI muestran más calidad
de vida (mayor autocuidado y menor preocupación por la enfermedad), más autoestima, apoyo social afectivo, felicidad,
satisfacción vital; y más bienestar psicológico (dominio del entorno, autonomía, autoaceptación y relaciones positivas).
Conclusiones: El tratamiento ISCI parece vincularse con una mayor adaptación psicológica, a través de la autonomía y
mayor sensación de control sobre la enfermedad.

Palabras Claves: diabetes mellitus tipo 1; sistemas de infusión de insulina; calidad de vida; bienestar
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1. Introduction
Type 1 diabetes mellitus (T1DM) is a chronic disease

characterized by the presence of high blood glucose levels,
due to the autoimmune destruction of pancreas beta cells.
As the body does not produce the necessary hormone for
this, known as insulin, exogenous administration to the pa-
tient is required (Gómez-Rico et al, 2015). In addition to
insulin treatment, patients should follow a correct diet and
practice physical exercise, all of which are determining fac-
tors for the management, self-care and control of T1DM
(Katsarou et al, 2017).

According to the latest World Report on T1DM pub-
lished by the World Health Organization (WHO) in 2016,
its incidence has doubled, making it the most frequent
metabolic disease. Although Europe does not have a high
prevalence compared to other areas such as China, India
or the USA, by 2025, new cases are estimated to have in-
creased by around 5.4% compared to 1995, when there were
135 million people with T1DM. It is expected to increase
further to around 7.7% in 2030. Furthermore, the increase
in the number of T1DM diagnoses in developing countries
(69% of new cases) will be greater than in developed coun-
tries, with an expected increase of 20% between 2010 and
2030 (WHO, 2016).

In the initial stage, after the debut with T1DM, pa-
tients must use a large number of resources, such as: self-
analyses, drugs and outpatient care. It is a disease with
short-term complications, but also long-term complica-
tions. This is because there is an asymptomatic period of
hyperglycemia prior to diagnosis which, after diagnosis, of-
ten leads to complications, such as the development of other
T1DM-related diseases. Hence, the importance of moni-
toring with the aim of delaying, and even preventing, the
development of these diseases. Despite this important is-
sue, patients with T1DM may not pay enough attention to
it (Chong et al, 2019) in many cases due to this absence of
symptoms. An inadequate management can affect patient
development, increase comorbidities, increase the risk of
related acute and chronic complications, and decrease life
expectancy (Katsarou et al, 2017).

The specific negative effects of T1DM occur at differ-
ent levels: metabolic, vascular and/or neurological. These
can be acute: hypoglycemia, diabetic ketoacidosis, hy-
perglycemia, hyper- and hypo-glycemic diabetic coma,
seizures or loss of consciousness, and infections. Chronic
effects can also occur: cardiovascular disease, nephropa-
thy, oral health problems, complications associated with
pregnancy, neuropathy and diabetic foot, diabetic retinopa-
thy, skin diseases and gastroparesis (Céspedes et al, 2018;
Martínez et al, 2023; WHO, 2016).

In the long term, these negative effects represent a
high cost for the healthcare system of any state, which,
in Western European countries, usually ranges from 4%
to 14% of overall healthcare expenditure. In other words,
these patients consume between 2 and 6 times more health-

care resources than those suffering from other chronic dis-
eases. Although the literature about the exact economic cost
of diabetes is scarce, some authors have estimated that, in
the time period 1997–2012, it amounted to around 5809
million euros. This cost would be limited with the appli-
cation of more specific drugs and treatments, such as con-
tinuous subcutaneous insulin infusion (CSII) (Crespo et al,
2013; Giménez et al, 2017); which could result in savings
of 9821 euros per patient with T1DM.

T1DMcan develop at any age, however its onset is fre-
quent in childhood, although its incidence is very low dur-
ing the first months of life, and its maximum peak coincides
with pubertal development. This fact requires patients to
adapt, both physiologically and psycho-emotionally, from
the moment they are diagnosed with T1DM (Pérez-Marín
et al, 2015). Therefore, in addition to the fact that patients,
in many cases, must keep the most accurate control pos-
sible of the disease. This means having to address, from
an early age, aspects such as the adherence to treatment
or the maintenance of healthy habits that result in a better
quality of life and personal well-being (Orna et al, 2020).
As reported by Gómez-Rico et al (2015), 36% of children
and adolescents with T1DM will present some psycholog-
ical problem during the first year of the disease, which can
persist throughout adulthood, and may also affect the envi-
ronment around them, such as family members (Plener et
al, 2015). The diagnosis is associated with psychosocial
problems, such as anxiety, decreased self-care, impaired
metabolic control and behavioral disorders. Therefore, it is
important to have a multidisciplinary team to be able to ad-
dress all the difficulties that patients may present, from the
first moment of T1DM diagnosis, with the aim of achieving
an emotional and psychological balance (Henríquez-Tejo
and Cartes-Velásquez, 2018).

The presence of psychological symptomatology, such
as anxiety and depression, is related to the patient’s adap-
tation to the disease and treatment. This is generally the
case in chronic diseases, through their relationship with the
patients’ own self-concept and, in general, with their qual-
ity of life (Riverón et al, 2003). The adaptation of patients
to the diagnosis of T1DM and the changes produced by
the disease may have negative effects on self-esteem. An
adequate level of self-esteem constitutes a protective bar-
rier that helps adaptation to the disease, reducing suffering
and the appearance of complications (González-Alonso and
Malillos-Manso, 2022).

People with chronic diseases may be dependent on
their environment and therefore require a greater social sup-
port network so that the disease does not have a negative
impact on adequate functioning in their daily lives. Patients
with T1DM, compared to those with type 2 diabetes melli-
tus (T2DM), tend to be more pessimistic and less trusting
of others, so they may have more problems in establishing
and maintaining social relationships, hence the importance
of strengthening social support networks and an adequate
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social representation of the disease (Espinosa and Suárez,
2022; García-Ortiz et al, 2020). This may be linked to fear
of rejection due to the diagnosis and insecurity of not being
accepted or directly excluded from activities among their
peers (Espinosa and Suárez, 2022).

The quality of life of patients with diabetes, both phys-
ical and psychological, is usually lower than that of the pop-
ulation without diabetes, even affecting family members in-
volved in their care, among other issues, due to aspects re-
lated to the fear of hypoglycemia (Beléndez Vázquez et al,
2015). In general, a decrease in quality of life is observed
as the number of complications arising from the disease
and their degree of severity increases (Machado-Romero et
al, 2010); and as inadequate control of the disease is per-
ceived (Rodríguez-Almagro et al, 2018). This may result in
patients deliberately failing to comply with the prescribed
medical treatment, which can lead to poormetabolic control
(Orna et al, 2020).

In addition to the quality of life of patients, it is of great
interest to deepen their personal well-being. This is an ob-
jective to be achieved, since it can promote the acceptance
of the diagnosis of the disease, its limitations, as well as
maintaining positive attitudes, and can become an indicator
linked to the control of diabetes (Roldan, 2015). Subjec-
tive well-being, which includes emotional aspects such as
affection, happiness, and cognitive aspects such as life sat-
isfaction, is linked to certain demographic and health vari-
ables of the patients (García-Vigara, 2015). Psychologi-
cal well-being in adult patients with chronic diseases is fa-
vored by self-knowledge, an active life and self-acceptance
(Fernández-Laguna, 2019).

In terms of different therapeutic approaches, there
have been several advances in treatments, which are in-
creasingly individualized and specific to ensure effective
disease control. An example of this is the use of CSII and
continuous glucose monitoring (CGM) compared to pre-
vious less sophisticated treatments (González-Fernández,
2020).

Research on the psychological consequences of
T1DM, as well as on adaptive variables of quality of life
and well-being, has been limited when it comes to con-
trasting the most commonly used types of treatment: mul-
tiple doses of insulin (MDI) and continuous subcutaneous
insulin infusion (CSII). However, CSII treatment has been
found to result in improved glycemic control and a long-
term decrease in the negative consequences of the disease
(Ruiz de Adana, 2015). Some studies have found that af-
ter 10 years of follow-up with CSII and CGM treatment,
not only glycemic control improves, but also patients’ de-
pressive symptoms decrease, as well as their quality of life
indexes increase (Ruiz de Adana, 2015; Sastre et al, 2022).
Both types of personal well-being, especially psychologi-
cal well-being, are linked to better daily control of T1DM
among patients with CSII (Chao et al, 2019).

Despite these findings, we consider that further studies
are needed to overcome some limitations in the knowledge
of the differences between the two types of patients. This
has led us to further investigate these factors associatedwith
each of the treatments for T1DM.

The main objective will be to analyze the clinical vari-
ables related to disease control (frequency of endocrinol-
ogist consultations, more diabetes education, number of
daily capillary blood controls, blood glucose levels and gly-
cosylated hemoglobin value) and health habits (physical ex-
ercise practice, presence of high-fat diet, consumption of
sugary drinks, alcohol and tobacco), as well as the adap-
tive psychological profile (quality of life, self-esteem, so-
cial support and personal well-being) associated with each
of the T1DM treatments (MDI vs. CSII).

It is hypothesized that patients with CSII treatment
will have better clinical indicators and healthier habits, as
well as a more adaptive psychological profile than those re-
ceiving MDI therapy. If CSII treatment is linked to better
health habits, greater personal well-being and quality of life,
this could result in fewer health problems in patients with
T1DM, as well as better psychological adjustment.

2. Method
2.1 Participants

A total of 155 patients with T1DM (78.7% female)
aged 18–65 years (M = 40.37, SD = 12.21) were included in
the study. A percentage of 41.3% were single; and 47.7%
were in full-time employment. The educational levels of
Bachelor’s Degree and Vocational Training were the most
numerous, coinciding in incidence percentages (30.3%),
followed by High School (14.8%). There were 92 (59.35%)
patients receiving MDI treatment and 63 (40.65%) CSII. A
63.9% attended endocrinology consultations for their dia-
betes control every 6 months, and 45.2% attended diabetes
education with the same frequency. A 49% had occasional
low blood glucose levels and 52.9% had high levels. This
is related to glycosylated hemoglobin (HbA1c) values, with
49% of the sample showed levels between 6% and 7% (135
mg/dL–170 mg/dL). A 24.5% of the patients had more than
5 capillary controls per day (M = 3.67, SD = 1.75).

In terms of health habits, 83.9% of the sample avoided
a high-fat diet, 78.7% did not consume sugary drinks,
84.5% did not use tobacco, although 51.6% consumed al-
cohol with some frequency. A 22.6% exercised more than
3 times a week. There were 38.1% of patients with a fam-
ily history, mainly of T2DM and 69.7% of other diseases
(cardiovascular, renal, glaucoma, asthma, osteoporosis).

2.2 Instruments
(a) Life with Type 1 Diabetes Questionnaire (ViDa1;

Alvarado-Martel et al, 2017). The ViDa1 assesses the
fluctuations and the impact the disease may pose for pa-
tients through 34 items grouped into 4 dimensions: inter-
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ference with life, self-care, well-being, and concern about
the disease. It has a 5-alternative Likert-type scales as re-
sponse format (from 1 = “strongly disagree” to 5 = “strongly
agree”). A total score is obtained for each of the four sub-
scales by summing the direct responses to the items it con-
tains, after recoding the meaning of those reversed items.
Interference with life includes items 1 to 11 directly and 12
in reverse order. Self-care includes items 13 to 22 directly
and 23 recoded. Well-being includes items 24 to 29 and
item 27 recoded. Finally, concern about illness subscale
consists of items 30 to 34, all direct. The higher the score
on each subscale, the higher the degree of interference with
life, self-care, well-being or concern about illness. Cron-
bach’s Alpha indices of internal consistency were: interfer-
ence with life (α = 0.89), self-care (α = 0.88), well-being
(α = 0.77) and concern about the disease (α = 0.81).

(b) Rosenberg Self-Esteem Scale (RSE; Rosenberg,
1965), Spanish version by Atienza et al (2000). The RSE
measures general self-esteem, including positive and neg-
ative feelings about the self, allowing to know the respect
and self-acceptance of the person. It consists of 10 items:
5 are positively and 5 negatively stated. It uses a Likert-
type scale with 4 response alternatives (from 1 = “strongly
disagree” to 4 = “strongly agree”). The total score is ob-
tained by adding the responses to the 10 items, after revers-
ing the negatively formulated items (2, 5, 8, 9, and 10). The
higher the score obtained, the higher the level of general
self-esteem perceived by the person. The internal consis-
tency was 0.85.

(c) Duke Functional Social Support Scale (UNC-11;
Broadhead et al, 1988), adaptation to Spanish population by
Bellón Saameño et al (1996). The UNC-11 is a brief, mul-
tidimensional 11-item questionnaire that assesses the de-
gree of communication with others (confidential support)
and the level of affection, empathy and caring (affective
support). It is administered on a 5-point Likert-type scale
(from 1 = “much less than I would like” to 5 = “as much as
I would like”). Two scores are obtained by adding the di-
rect responses to the items in each dimension: confidential
support, with items: 1, 2, 6, 7, 8, 9, and 10; and affective
support, with items: 3, 4, 5, and 11. The higher the score
in each of these dimensions, the higher the perceived func-
tional social support in that dimension. Cronbach’s Alpha
values were: confidential support (α = 0.88) and affective
support (α = 0.84).

(d) Subjective Happiness Scale (SHS; Lyubomirsky
and Lepper, 1999), Spanish adaptation by Extremera-
Pacheco and Fernández-Berrocal (2014). The SHS consists
of 4 items with a 7-point response format (from 1 = “not
happy at all” to 7 = “very happy”). It is a subjective global
measure, that considers the definition of happiness from an
individual’s own perspective. The total score is obtained by
adding the responses to the four items, the last of which is
recoded because it has the opposite meaning to that mea-
sured by the questionnaire. The higher the score, the higher

the individual’s subjective perception of happiness. This
scale is not divided into subscales, and it has an internal
consistency of 0.85.

(e) Satisfaction with Life Scale (SWLS; Diener et al,
1985), Spanish adaptation by Vázquez et al (2013). The
SWLS was used, which consists of 5 items that assess the
individuals’ cognitive judgment of their overall life satis-
faction, comparing their life circumstances with a particular
standard. Each item is answered on a scale ranging from 1
(“not at all satisfied”) to 7 (“very satisfied”). This question-
naire contains a single scale, which is obtained by adding
up the direct responses to the five items it includes. The
higher the score, the higher the overall satisfaction with life
perceived by the person. Cronbach’s Alpha value was 0.88.

(f) Psychological Well-Being Scales (PWBS; Ryff,
1989), Spanish adaptation and validation by Díaz et al
(2006). The PWBS measures the Ryff six scales of psycho-
logical well-being. The Spanish version has 29-item and
has a response format with a 6-point Likert-type scale (from
1 = “strongly disagree” to 6 = “strongly agree”). A total
score is obtained for each of the six dimensions of psycho-
logical well-being. Environmental mastery includes items:
10, 14, 29 (directly coded); 5 and 19 (recoded). Personal
growth includes items 21, 27 and 28; and 26 (recoded).
Purpose in life includes items 6, 11, 15 and 16. Auton-
omy includes items 3 and 18 in a direct sense and items
4, 9, 13 and 23 (recoded). Self-acceptance includes items
1, 7, 17 and 24, all directly coded. Finally, Positive Re-
lations with others subscale is obtained by adding the re-
sponses to items 12 and 25, directly coded, and items 2, 8
and 22, recoded. The higher the score on each subscale, the
higher the level of psychological well-being in that partic-
ular area. The internal consistency scores for each of the
6 scales were: environmental mastery (α = 0.64), personal
growth (α = 0.71), purpose in life (α = 0.82), autonomy (α =
0.66), self-acceptance (α = 0.87) and positive relationships
with others (α = 0.81).

2.3 Procedure
An ex post facto cross-sectional design and a conve-

nience sample of participants were adopted. Diabetes asso-
ciations, audiovisual portals, and professional associations
collaborated in the dissemination of the study among pa-
tients. Participation was anonymous and voluntary and par-
ticipants gave their informed consent to use the data for re-
search purposes.

The assessment battery, administered online through
a Google Forms questionnaire, took approximately 20 min-
utes to be completed. This consisted of a semi-structured
interview with sociodemographic data, clinical characteris-
tics of the disease and the previously mentioned psycholog-
ical variables.
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Table 1. Mean differences (Student’s t test) in clinical variables and health habits between the sample of patients with CSII
treatment (N = 63) and the sample with MDI treatment (N = 92).

Clinical variables and health habits
Patients with CSII
treatment (N = 63)

Patients with MDI
treatment (N = 92) t p Cohen’s d

M SD M SD

Clinical Variables
Last diabetes education 3.03 1.29 2.50 1.35 2.44 0.016 0.40
Frequency of endocrinology consultations 3.57 0.56 3.09 0.81 4.13 0.000 0.69
Number of daily capillary blood controls 3.49 1.54 3.79 1.88 –1.09 0.277 –0.17
Low blood glucose levels 2.87 0.66 2.72 0.76 1.35 0.178 0.21
High blood glucose levels 3.03 0.65 2.96 0.74 0.65 0.514 0.10
Glycosylated hemoglobin value 4.02 1.13 3.58 1.46 2.11 0.037 0.34

Health Habits
Practice of physical exercise 3.16 1.39 2.91 1.59 1.02 0.311 0.17
High fat diet 1.14 0.35 1.17 0.38 –0.51 0.608 –0.08
Consume sugary drinks 1.22 0.42 1.22 0.44 0.07 0.946 0.00
Alcohol consumption 1.57 0.50 1.57 0.58 0.07 0.943 0.00
Tobacco consumption 1.11 0.41 1.37 0.79 –2.65 0.009 –0.41

CSII, continuous subcutaneous insulin infusion; MDI, multiple dose insulin; N, number; M, mean; SD, standard deviation.

2.4 Data Analysis
The information was computerized in the IBM SPSS

Statistics v. 25.0 (IBM Corp., Chicago, IL, USA) database
to perform the following statistical analyses: (I) Contin-
gency analyses to determine the degree of independence be-
tween socio-demographic variables (age, sex, marital sta-
tus, occupation, educational level) and clinical variables
(frequency of consultation with the endocrinologist special-
ist and diabetes education, number of daily capillary con-
trols, blood glucose levels and glycosylated hemoglobin
value). (II) Contrasts of means with Student’s t-test to an-
alyze the differences between patients with T1DM receiv-
ing MDI treatment and those receiving CSII treatment, in
the following variables: health habits (practice of physi-
cal exercise, presence of high-fat diet, consumption of sug-
ary drinks, alcohol and tobacco); clinical characteristics
(frequency of consultations with endocrinology and dia-
betology education professionals, number of daily capillary
controls, glycaemia levels and glycosylated hemoglobin
value); and, finally: psychological variables (quality of life,
self-esteem, social support and personal well-being).

3. Results
Contingency analyses showed the independence be-

tween socio-demographic variables and the treatment re-
ceived: CSII vs. MDI. Thus, the type of treatment did not
present significant relationships with gender (χ2 = 1.07, p
= 0.301), age (χ2 = 42.50, p = 0.493), place of residence
(χ2 = 6.28, p = 0.099), marital status (χ2 = 4.00, p = 0.406),
number of children (χ2 = 0.94, p = 0.857), educational level
(χ2 = 6.18, p = 0.626), nor with occupation (χ2 = 7.25, p =
0.202).

In addition, analyses of mean differences between
both types of treatment were performed for clinical vari-
ables and health habits (Table 1). Significant differences
were observed between patients in both treatments in the
following variables: the latest diabetes education (t = 2.44,
p = 0.016), the frequency of consultations with endocrinol-
ogy (t = 4.13, p = 0.000), and HbA1c value (t = 2.11, p
= 0.037). Regarding health habits, significant differences
were only found in tobacco consumption (t = –2.65, p =
0.009), with lower consumption among patients with CSII
treatment. These results were supported by moderate effect
sizes. In summary, patients receiving CSII treatment, had
more frequent diabetes education and endocrinology con-
sultations, more adequate HbA1c values; and they were less
tobacco consumers.

Mean differences analyses between patients with both
types of treatment (CSII vs. MDI), for the psychological
variables, are shown in Table 2. There were significant dif-
ferences between both groups of patients according to their
treatment in quality of life: self-care (t = 3.19, p = 0.002)
and concern about the disease (t = –2.66, p = 0.009). Also,
in self-esteem (t = 2.59, p = 0.010), and in affective social
support (t = 2.45, p = 0.016).

The contrasts also showed significant differences in
subjective well-being [both happiness (t = 2.30, p = 0.023)
and life satisfaction (t = 2.66, p = 0.009)]. Additionally,
in psychological well-being [(environmental mastery (t =
2.41, p = 0.017), autonomy (t = 2.97, p = 0.003), self-
acceptance (t = 2.25, p = 0.026) and positive relationships
with others (t = 2.73, p = 0.007)]. In psychological well-
being, there were marginally significant differences in per-
sonal growth (t = 1.81, p = 0.072) and purpose in life (t =
1.61, p = 0.109).
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Table 2. Mean differences (Student’s t test) in psychological variables between the sample of patients with CSII treatment (N =
63) and the sample with MDI treatment (N = 92).

Psychological variables
Patients with CSII
treatment (N = 63)

Patients with MDI
treatment (N = 92) t p Cohen’s d

M SD M SD

Quality of life
Interference with life 29.92 10.94 30.96 10.67 –0.58 0.558 –0.10
Self-care 45.89 6.46 41.90 9.10 3.19 0.002 0.50
Well-being 20.05 5.41 19.34 5.39 0.80 0.422 0.02
Concern about illness 17.94 4.76 19.95 4.52 –2.66 0.009 –0.43

Self-esteem 33.40 5.13 30.97 6.11 2.59 0.010 0.43
Social support

Confidential 25.87 6.91 24.35 6.67 1.38 0.170 0.22
Affective 16.52 3.55 14.97 4.11 2.45 0.016 0.40

Happiness 19.87 4.89 17.96 5.22 2.30 0.023 0.38
Life satisfaction 23.54 6.39 20.61 6.96 2.66 0.009 0.44
Psychological well-being

Environmental mastery 22.21 4.11 20.45 4.69 2.41 0.017 0.40
Personal growth 20.32 3.56 19.26 3.57 1.81 0.072 0.30
Purpose in life 17.86 4.18 16.73 4.35 1.61 0.109 0.26
Autonomy 26.89 5.13 24.36 5.26 2.97 0.003 0.49
Self-acceptance 17.89 4.29 16.28 4.43 2.25 0.026 0.37
Positive relations with others 23.13 5.87 20.50 5.90 2.73 0.007 0.45

CSII, continuous subcutaneous insulin infusion; MDI, multiple dose insulin; N, number; M, mean; SD, standard
deviation.

Patients receiving CSII treatment vs. MDI patients
showed greater self-care and less concern about the dis-
ease; they reported higher self-esteem and received more
affective social support. They also had higher subjective
well-being: life satisfaction and happiness; and psycholog-
ical well-being: environmental mastery, autonomy, self-
acceptance and positive relationships with others. Cohen’s
d statistics confirmed these differences with adequate effect
sizes.

4. Discussion
Type 1 diabetes mellitus is a chronic disease that sig-

nificantly affects patients’ quality of life, both physically
and psychologically. This usually manifests itself with psy-
chosocial problems from a very early age, such as lower
interpersonal confidence, greater pessimism, deterioration
of social relationships, and low levels of happiness, symp-
tomatology that appearsmainly during the course of chronic
complications of the disease itself (Martínez, 2020). For all
these reasons, it is essential to address, not only the impli-
cations for good disease control, but also the clinical and
emotional effects derived (Cedeño-Mendoza, 2019). Thus,
appropriate psychological care for each problemwould help
to prevent future complications and improve personal well-
being (Inga-Llanéz, 2021).

The results of the present investigation showed sig-
nificant differences between patients receiving CSII treat-
ment and those receiving MDI, both in clinical and psycho-

logical variables. It should be considered that preliminary
Chi-square analyses reflect independence between the vari-
ables, so that the differences found between both types of
treatment were not due to sociodemographic contingencies
of the patients. In addition, the bivariate contrasts show-
ing significant differences between the groups were ratified
by adequate values of the effect sizes through Cohen’s d
statistic. Therefore, the hypothesis proposed seems to be
fulfilled.

At the clinical level, it is observed that patients with
CSII treatment present a higher frequency of attendance
to endocrinology consultations and diabetic education ses-
sions. This could be related to their HbA1c levels, which
have shown to be adequate (Ruiz de Adana, 2015). How-
ever, the number of daily capillary controls, as well as the
presence of hypo or hyperglycemia did not establish differ-
ences between both types of treatment. In terms of health
habits (physical exercise and control of excessive consump-
tion of fats, sugars and alcohol), there were no signifi-
cant differences, showing adequate habits in both groups,
with the exception of tobacco consumption, which is lower
among CSII patients.

In the psychological domain, CSII patients have a
higher quality of life, involving greater self-care and less
concern about the disease. This finding is consistent with
the fact that CSII treatment seems to improve glycemic os-
cillations and HbA1c lowering. Thus, maintaining more
stable blood glucose levels and decreasing the persis-
tence of hypoglycemia, as well as being more effective
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together with the combination with CGM (Domínguez-
López, 2015).

An adequate level of self-esteem is essential for pa-
tients with T1DM, as it can be a protective factor for ad-
justment to the disease. This may reduce possible more se-
vere complications, both physiological and emotional, as is
mainly the case with depression (Flores-Bello et al, 2018).
In our study, this does not seem to occur among the CSII
patients, given their significantly more adaptive scores than
those of the MDI, which confirms part of the hypothesis put
forward.

Social support is another health protective factor for
patients with T1DM, through both instrumental and emo-
tional support (Espinosa and Suárez, 2022). These results
indicate greater affective social support among CSII pa-
tients, compared to MDI patients, which seems to confirm
its relevance and is related to their tendency to resort to this
type of emotional support. In addition, together with an ad-
equate level of self-esteem, this could result in greater ad-
herence to treatment and clinical recommendations for ad-
equate disease control (Lacomba-Trejo et al, 2019). These
findings could be linked to greater well-being and a better
quality of life (Ruiz de Adana, 2015).

The present findings reported greater personal well-
being among patients receiving CSII. An investigation with
CSII treatment users report that improved HbA1c levels
and achievement of longer periods of in-range glucose lev-
els are related to greater happiness (Herrera-Bethencourt,
2019). In the present work, not only happiness, but also
life satisfaction is higher in CSII patients. Alongside these
two measures of subjective well-being, psychological well-
being variables are also higher among patients with CSII
treatment, namely environmental mastery, autonomy, self-
acceptance and positive relationships with other people.
This result may be partly consistent with other study in
which the use of CSII is associated with a decrease in emo-
tional worry and fear of hypoglycemia, with these effects
being reduced after an average of 12 months on this treat-
ment (Shaban et al, 2017). In addition, emotional well-
being may provide adequate stress management and bet-
ter metabolic control in patients (Rodríguez-Almagro et al,
2018).

The results of this research are conclusive in indicat-
ing that CSII treatment for T1DM is linked to greater au-
tonomy and a sense of control over the disease. This could
be associated with the higher quality of life and personal
well-being reported by patients receiving this intervention.
However, the study is not free of certain limitations: (i) the
imbalance in the sample size, both in terms of sex and type
of treatment received for diabetes; (ii) the cross-sectional
nature of the study, which prevents establishing causal re-
lationships based on the findings obtained; (iii) the possible
influence of certain complications of the disease (both acute
and chronic) on the manifestation of the psychological state
of the patients, that has not been analyzed.

This research perpetuates certain findings on the
effects of applying different therapeutic approaches for
T1DM; which can affect both the clinical aspects and the
psychological sphere of patients. In addition, as a study
shows (Gil-Ibáñez and Aispuru, 2020), it may ultimately
have positive economic repercussions for the healthcare
systems of any state.

5. Conclusions
The findings showed a better adjustment among pa-

tients receiving CSII treatment, both in clinical and psy-
chological variables. At a clinical level, patients with CSII
treatment present a higher frequency of attendance to en-
docrinology consultations and diabetic education sessions.
Psychologically, CSII patients showed a higher quality of
life, involving greater self-care and less concern about the
disease. Also, self-esteem and affective social support were
higher than in MDI patients. Additionally, well-being was
better among CSII patients, not only subjective (happi-
ness and life satisfaction), but also psychological (auton-
omy, positive relations, environmental mastery, and self-
acceptance).

Availability of Data and Materials
The data sets generated and analyzed during the

present study are available in the Google Drive repos-
itory, https://drive.google.com/file/d/1_4sNuObgpGJO54o
M6OgJOxojgG7KKznx/view?usp=sharing. All data points
generated or analyzed during this study are included in this
article and no other underlying data are necessary to repro-
duce the results.

Author Contributions
BMC and MCA designed and performed the research

study. MCA analysed the data. BMC was responsible for
drafting the results. Both authors contributed to editorial
changes in the manuscript. Both authors read and approved
the final manuscript. Both authors have participated suf-
ficiently in the work and agreed to be accountable for all
aspects of the work.

Ethics Approval and Consent to Participate
All subjects gave their informed consent for inclusion

before they participated in the study. The study was con-
ducted in accordance with the Declaration of Helsinki, and
the protocol was approved by the Ethics Committee of the
University Hospital Complex of the Canary Islands (ap-
proval number: CHUC-2023-22).

Acknowledgment
We would like to express our gratitude to all the pa-

tients that participated in this research.

7

https://drive.google.com/file/d/1_4sNuObgpGJO54oM6OgJOxojgG7KKznx/view?usp=sharing
https://drive.google.com/file/d/1_4sNuObgpGJO54oM6OgJOxojgG7KKznx/view?usp=sharing
https://www.imrpress.com


Funding
This research received no external funding.

Conflict of Interest
The authors declare no conflict of interest.

References
Alvarado-Martel D, Ruiz Fernández MA, Cuadrado Vigaray
M, Carrillo A, Boronat M, Expósito Montesdeoca A, et al.
ViDa1: The Development and Validation of a New Question-
naire forMeasuring Health-Related Quality of Life in Patients
with Type 1 Diabetes. Frontiers in Psychology. 2017; 8: 904.
https://doi.org/10.3389/fpsyg.2017.00904

Atienza FL, Moreno Y, Balaguer I. Analysis of the dimensional-
ity of the Rosenberg Self-Esteem Scale in a sample of adoles-
cents from Valencia. Revista de Psicología Universitas Tarra-
conensis. 2000; 22: 29–42. (In Spanish)

Beléndez Vázquez M, Lorente Armendáriz I, Maderuelo
Labrador M. Emotional distress and quality of life in peo-
ple with diabetes and their families. Gaceta Sanitaria. 2015;
29: 300–303. https://doi.org/10.1016/j.gaceta.2015.02.005
(In Spanish)

Bellón Saameño JA, Delgado Sánchez A, Luna del Castillo JD,
Lardelli Claret P. Validity and reliability of the Duke-UNC-11
Functional Social Support Questionnaire. Atencion Primaria.
1996; 18: 153–163. (In Spanish)

Broadhead WE, Gehlbach SH, de Gruy FV, Kaplan
BH. The Duke-UNC Functional Social Support Ques-
tionnaire. Measurement of social support in family
medicine patients. Medical Care. 1988; 26: 709–723.
https://doi.org/10.1097/00005650-198807000-00006

Cedeño-Mendoza EM. Diabetes and its emotional consequences
in adult patients at the General Babahoyo Hospital IESS
[Bachelor’s thesis]. Ecuador: Technical University of Baba-
hoyo. 2019.

Céspedes MCB, Yardany RM, Ruiz MÁ, Masmela KM, Parada
YA, Peña CA, et al. Acute complications of diabetes melli-
tus, a practical view for the emergency physician: diabetic
ketoacidosis, hyperosmolar state and hypoglycaemia. Revista
Cuarzo. 2018; 24: 27–43. (In Spanish)

Chao DY, Lin TM, MaWY. Enhanced Self-Efficacy and Behav-
ioral Changes Among Patients with Diabetes: Cloud-Based
Mobile Health Platform and Mobile App Service. JMIR Dia-
betes. 2019; 4: e11017. https://doi.org/10.2196/11017

Chong RIV, Vaca ONV, Mieles AMT, Alarcón JMG, Gorozabel
CJD, Zambrano MIV. Diabetes mellitus y su grave afectación
en complicaciones típicas Diabetes mellitus and its serious
impact on typical complications. Polo del Conocimiento: Re-
vista Científico-Profesional. 2019; 4: 181–198.

Crespo C, Brosa M, Soria-Juan A, López-Alba A,
López-Martínez N, Soria B. Direct cost of diabetes
mellitus and its complications in Spain (SECCAID
Study: Spain estimated cost ciberdem-cabimer in dia-
betes). Avances en Diabetología. 2013; 29: 182–189.
https://doi.org/10.1016/j.avdiab.2013.07.007 (In Spanish)

Díaz D, Rodríguez-Carvajal R, Blanco A, Moreno-Jiménez B,
Gallardo I, Valle C, et al. Spanish adaptation of the Psycholog-
ical Well-Being Scales (PWBS). Psicothema. 2006; 18: 572–
577.

Diener E, Emmons RA, Larsen RJ, Griffin S. The Satisfaction
with Life Scale. Journal of Personality Assessment. 1985; 49:
71–75. https://doi.org/10.1207/s15327752jpa4901_13

Domínguez-LópezME. Impact on metabolic control and quality
of life of the addition of a real-time continuous glucose mon-
itoring system in patients with type 1 diabetes on intensive
treatment with continuous insulin infusion [Doctor’s thesis].
Spain: University of Malaga. 2015. (In Spanish)

Espinosa KE, Suárez MDP. Apoyo social percibido en pacientes
con Diabetes mellitus Perceived social support in patients
with diabetes mellitus. Salud, Ciencia y Tecnología. 2022; 2:
1–5. https://doi.org/10.56294/saludcyt202284

Extremera-Pacheco N, Fernández-Berrocal P. The Subjective
Happiness Scale: Translation and preliminary psychomet-
ric evaluation of a Spanish version. Social Indicators Re-
search. 2014; 119: 473–481. https://doi.org/10.1007/s11205-
013-0497-2

Fernández-LagunaMM. Psychological well-being in older adult
patients with chronic degenerative diseases in a hospital in
Metropolitan Lima [Bachelor’s thesis]. Peru: University of
San Ignacio de Loyola. 2019. (In Spanish)

Flores-Bello C, Correa-Muñoz E, Retana-Ugalde R, Mendoza-
Núñez VM. Glycaemic control related to self-esteem and de-
pression of older adults with diabetes mellitus in Mexico City.
Revista de Enfermería del IMSS. 2018; 26: 129–134. (In
Spanish)

García-Ortiz Y, Casanova-Expósito D, Raymond-Álamo G. Es-
trés, apoyo social y representación de la enfermedad en pa-
cientes con diabetes mellitus Stress, social support and dis-
ease representation in patients with diabetes mellitus. Revista
Cubana de Endocrinologia. 2020; 31: e162.

García-Vigara C. Subjective well-being and its relationship to
health: An analysis for Spain [Bachelor’s thesis]. Spain: Uni-
versity of Valladolid. 2015. (In Spanish)

Gil-Ibáñez MT, Aispuru GR. Cost-effectiveness analysis of gly-
caemic control of a glucose monitoring system (FreeStyle Li-
bre®) for patients with type 1 diabetes in primary health care
of Burgos. Enfermeria Clinica (English Edition). 2020; 30:
82–88. https://doi.org/10.1016/j.enfcli.2019.07.011

Giménez M, Elías I, Álvarez M, Quirós C, Conget I. Bud-
get impact of continuous subcutaneous insulin infusion
therapy in patients with type 1 diabetes who experi-
ence severe recurrent hypoglycemic episodes in Spain. En-
docrinologia, Diabetes Y Nutricion. 2017; 64: 377–383.
https://doi.org/10.1016/j.endinu.2017.04.006 (In Spanish)

Gómez-Rico I, Pérez-Marín M, Montoya-Castilla I. Type 1 Di-
abetes Mellitus: brief review of the main associated psycho-
logical factors. Anales De Pediatria. 2015; 82: e143–e146.
https://doi.org/10.1016/j.anpedi.2014.04.003

González-Alonso MY, Malillos-Manso CM. Psychological in-
tervention in comprehensive care for people with diabetes.

8

https://www.imrpress.com


Diabetes Research and Clinical Practice. 2022; 186: 109711.
https://doi.org/10.1016/j.diabres.2022.109711

González-Fernández M. Review of the evolution of subcuta-
neous insulin infusion systems for type 1 diabetes [Bachelor’s
thesis]. Spain: Complutense University of Madrid. 2020. (In
Spanish)

Henríquez-Tejo R, Cartes-Velásquez R. Psychosocial impact
of type 1 diabetes mellitus in children, adolescents and
their families. Literature review. Revista Chilena De Pe-
diatria. 2018; 89: 391–398. https://doi.org/10.4067/S0370-
41062018005000507

Herrera-Bethencourt A. Review of patients on continuous in-
sulin pump therapy in the South Tenerife area [Bachelor’s the-
sis]. Spain: University of La Laguna. 2019. (In Spanish)

Inga-Llanéz O. La psicoterapia como herramienta de mejora
en el tratamiento de la diabetes Psychotherapy as a tool to
improve diabetes treatment. Revista Cientifica Universitaria.
2021; 10: 54–72.

Katsarou A, Gudbjörnsdottir S, Rawshani A, Dabelea D,
Bonifacio E, Anderson BJ, et al. Type 1 diabetes melli-
tus. Nature Reviews. Disease Primers. 2017; 3: 17016.
https://doi.org/10.1038/nrdp.2017.16

Lacomba-Trejo L, Valero-Moreno S, Montoya-Castilla I. Ado-
lescent with type 1 diabetes mellitus: Emotional, behavioral
and self-esteem problems. Revista de Psicologia de la Salud.
2019; 7: 22–44. https://doi.org/10.21134/pssa.v7i1.876 (In
Spanish)

Lyubomirsky S, Lepper H. A measure of subjective hap-
piness: Preliminary reliability and construct valida-
tion. Social Indicators Research. 1999; 46: 137–155.
https://doi.org/10.1023/A:1006824100041

Machado-Romero A, Anarte-Ortiz MT, Ruiz de Adana MS.
Predictors of quality of life in patients with type 1 di-
abetes mellitus. Clinica y Salud. 2010; 21: 35–47.
https://doi.org/10.5093/cl201021n1a4 (In Spanish)

Martínez MGC, Salinas CAA, Craviotto MGL, Jiménez SCH.
Complicaciones crónicas en la diabetes mellitus. Editorial Al-
fil: México. 2023.

Martínez MM. Psychosocial disorders of diabetes, relationship
with quality of life, metabolic control and chronic complica-
tions [Doctor’s thesis]. Spain: University ofMurcia. 2020. (In
Spanish)

Orna JA, Toro JJ, Miranda CM. Evaluation and management
of residual cardiovascular risk in patients with diabetes. En-
docrinologia, Diabetes y Nutricion. 2020; 67: 279–288.
https://doi.org/10.1016/j.endinu.2019.05.004 (In Spanish)

Pérez-Marín M, Gómez-Rico I, Montoya-Castilla I. Type
1 diabetes mellitus: psychosocial factors and adjust-
ment of pediatric patient and his/her family. Review.

Archivos Argentinos De Pediatria. 2015; 113: 158–162.
https://doi.org/10.5546/aap.2015.eng.158 (In Spanish)

Plener PL, Molz E, Berger G, Schober E, Mönkemöller
K, Denzer C, et al. Depression, metabolic control,
and antidepressant medication in young patients with
type 1 diabetes. Pediatric Diabetes. 2015; 16: 58–66.
https://doi.org/10.1111/pedi.12130

Riverón GEB, Saldaña MRR, Rivera PP, Guzmán MO. Eval-
uation of the quality of life in adult patients with different
chronic diseases. Psicología Conductual. 2003; 11: 307–318.
(In Spanish)

Rodríguez-Almagro J, García-Manzanares Á, Lucendo AJ,
Hernández-Martínez A. Health-related quality of life
in diabetes mellitus and its social, demographic and
clinical determinants: A nationwide cross-sectional sur-
vey. Journal of Clinical Nursing. 2018; 27: 4212–4223.
https://doi.org/10.1111/jocn.14624

Roldan AGA. Psychological wellbeing of young people in
emerging adulthood with type 1 diabetes mellitus. Guatemala:
Rafael Landívar University. 2015. (In Spanish)

Rosenberg M. Society and the adolescent self-image. Princeton
University Press: USA. 1965.

Ruiz de Adana MS. Continuous subcutaneous insulin infusion
systems in people with type 1 diabetes. A biopsychosocial ex-
perience [Doctor’s thesis]. Spain: University ofMalaga. 2015.
(In Spanish)

Ryff CD. Beyond Ponce de Leon and life satisfaction:
New directions in quest of successful ageing. International
Journal of Behavioral Development. 1989; 12: 35–55.
https://doi.org/10.1177/016502548901200102

Sastre J, Pinés PJ, Del Val F, Moreno-Fernandez J, Gonza-
lez López J, Quiroga I, et al. Metabolic control and treat-
ment regimens in patients with type 1 diabetes in Castilla-
La Mancha, 10 years later: The 2020 DIACAM1 study.
Endocrinologia, Diabetes y Nutricion. 2022; 69: 483–492.
https://doi.org/10.1016/j.endien.2022.07.006

Shaban C, Knott J, Jenkins E, Weiss M, Ryder J, Charman J, et
al. Diabetes distress and fear of hypoglycaemia: What are the
psychological benefits of insulin pump therapy? Practical Di-
abetes. 2017; 34: 273–276. https://doi.org/10.1002/pdi.2135

Vázquez C, Duque A, Hervás G. Satisfaction with life scale in a
representative sample of Spanish adults: validation and nor-
mative data. The Spanish Journal of Psychology. 2013; 16:
E82. https://doi.org/10.1017/sjp.2013.82

World Health Organization (WHO). World diabetes report:
Guidance summary. WHO Document Production Services.
2016. Available at: https://iris.who.int/bitstream/handle/10
665/204871/9789241565257_eng.pdf (Accessed: 8 October
2024).

9

https://www.imrpress.com

	1. Introduction
	2. Method
	2.1 Participants
	2.2 Instruments
	2.3 Procedure
	2.4 Data Analysis

	3. Results
	4. Discussion
	5. Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	References

