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Continuous Subcutaneous Insulin Infusion (CSII)
– Impact on Metabolic Control and Quality of Life
of the Informal Caregiver
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ABSTRACT
Aim: To describe the population of children treated with
Continuous Insulin Subcutaneous Infusion (CSII) in a singlecenter unit and assess the impact on metabolic control. As an
additional purpose, we also assessed the perceived burden
of the caregivers of children with type 1 diabetes (T1DM) and
correlated with the insulin delivery method (CSII vs. multiple daily
injections - MDIs).
Methods: Descriptive, cross-sectional, observational study,
of all patients with T1DM under CSII treatment, followed in a
Pediatric Endocrinology Clinic between January 2011 and
September 2016. Outcomes regarding metabolic control were
assessed at three points: on initiation of CSII, after three to
six months’ period and at the last appointment. On a second
phase of our study, we applied the Informal Caregiver Burden
Assessment Questionnaire, drawn and validated for the
Portuguese population, to parents of children under CSII and
compared them with a sample of parents of children under MDIs.
Results: Of a total of 112 T1DM patients followed, 22 patients
under CSII treatment were included, with a mean HbA1c of 7.6
± 0.9%. CSII use was associated with a reduction on body mass
index (BMI) z-score over time, and no differences on HbA1C,
blood pressure (BP) and lipid profile. Frequency of severe
hypoglycaemia and number of hospitalization for metabolic
decompensation were significantly reduced.
A total of 44 caregivers answered the questionnaire,
aged between 27-52 years, the majority of the female gender
(77.3%). The overall overload perceived was not high (Median
[Md]=23.0%; Interquartil range [IQR]: 9.8-35.7). Emotional
overload (Md=34.4%), family support (Md=25.0%) and
personal life implications (Md=23.9%) were the dimensions
that contributed the most to the negative overload felted. When
compared between groups (n=20 CSII; n=24 MDIs), there were
no differences in total or partial quotation.
Conclusion: CSII was associated with a reduction in BMI
z-score, number of severe hypoglycaemia and hospitalization, with
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no differences in HbA1C, BP or lipid profile. Although many studies
indicate an improvement in the quality of life of children with CSII
and their caregivers, our study does not point to a reduction in
the overload experienced. Addressing caregiver psychological
distress and burden, ideally through specific and validated diabetes
questionnaires, in family-based treatments such as T1DM are of
valuable interest and may improve, overtime, health outcomes.
Key-words: Body mass index; diabetes mellitus type 1;
quality of life

PERFUSÃO SUBCUTÂNEA CONTINUA DE INSULINA (PSCI)
- IMPACTO SOBRE O CONTROLO METABÓLICO E
QUALIDADE DE VIDA DO CUIDADOR INFORMAL
RESUMO
Objetivo: Descrever a população de crianças tratadas com
dispositivos de Perfusão Subcutânea Contínua de Insulina
(PSCI) numa unidade e avaliar o impacto no controle metabólico. Como objetivo adicional, avaliar a sobrecarga sentida pelos
cuidadores de crianças com diabetes mellitus tipo 1 (DM1) e
correlacionar com o método de administração de insulina (PSCI
versus múltiplas injeções diárias - MIDs).
Métodos: Estudo descritivo, transversal e observacional, de
todos os pacientes com DM1 utilizadores de dispositivos de PSCI,
sob acompanhamento na unidade de Endocrinologia Pediátrica
entre janeiro de 2011 e setembro de 2016. Os resultados relativos
ao controle metabólico foram avaliados em três momentos: no
início da PSCI, três a seis meses após e na última consulta. Numa
segunda fase do estudo, aplicamos o Questionário da Avaliação
da Sobrecarga do Cuidador Informal, desenhado e validado para
a população portuguesa, aos pais de crianças sob PSCI e comparamos com uma amostra de pais de crianças com MIDs.
Resultados: De um total de 112 pacientes com DM1 em seguimento na unidade, foram incluídos 22 pacientes com dispositivos de PSCI, cuja HbA1c média era de 7,6 ± 0,9%. O uso de
PSCI foi associado a uma redução no z-score do índice de massa
corporal (IMC) ao longo do tempo, não se verificando diferenças
na HbA1C, pressão arterial (PA) e perfil lipídico. A frequência de
hipoglicemias graves e o número de internamentos por descompensação metabólica foram significativamente reduzidas.
Um total de 44 cuidadores responderam ao questionário enviado, com idade entre 27 e 52 anos, a maioria do sexo feminino (77,3%). A sobrecarga global sentida não foi alta (Mediana
[Md]=23,0%; amplitude interquartil [AIQ] 9,8-35,7). A sobrecarga
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emocional (Md=34,4%), o suporte familiar (Md=25,0%) e as implicações na vida pessoal (Md=23,9%) foram as dimensões que
mais contribuíram para a sobrecarga negativa sentida. Quando
comparado entre grupos (n = 20 PSCI; n = 24 MIDs), não existiram diferenças na cotação total ou parcial.
Conclusão: A PSCI foi associada a uma redução no z-score do IMC, número de hipoglicemias graves e internamentos,
sem diferenças na HbA1C, na PA, ou no perfil lipídico. Embora
muitos estudos indiquem uma melhoria na qualidade de vida
das crianças com PSCI e seus cuidadores, o nosso estudo não
aponta para uma redução na sobrecarga sentida. Avaliar o impacto psicológico e a sobrecarga do cuidador, idealmente através de questionários específicos e validados para a diabetes,
em tratamentos centrados na família como no caso da DM1, são
de particular interesse e podem melhorar, ao longo do tempo, os
resultados obtidos.
Palavras-chave: Diabetes mellitus tipo 1; índice de massa
corporal; qualidade de vida
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INTRODUCTION
Type 1 diabetes (T1DM) accounts for over 90% of childhood
and adolescent diabetes. Results from pancreatic β-cell
destruction ultimately leading to complete insulin deficiency.1,2
T1DM is one of the most common chronic disease in childhood,
with 17.5 new cases per 100.000 children under nineteen years
old in Portugal in 2014, and is continually increasing in the last
couple of years.3
T1DM diagnosis obliges initiation of lifelong insulin therapy,
alongside with frequent blood glucose monitoring (BGM) and
healthy lifestyle changes, namely in nutrition management and
exercise planning. Intensive therapy leads to better metabolic
control and a reduction in insulin requirements. In order to
reduce risks of vascular complications, as close to physiological
insulin replacement as possible and optimal glycemic control
are the current recommendations in all age groups. Continuous
subcutaneous insulin infusion (CSII) has proven to be an
important ally in the intensive treatment of diabetes.4 It is able to
closely simulate the normal pattern of insulin secretion, namely
continuous 24-hour “basal” delivery of insulin upon which are
superimposed prandial “boluses”.5 It has several advantages,
particularly useful in young patients, namely:
-- Allowing smaller doses of insulin and 24-hour adjustable
“basal” delivery according to the patient’s circadian
variation in insulin sensitivity. Valuable in patients with widely
fluctuating glucose levels and pronounced dawn effect;
-- More predictable insulin absorption profile;
-- Reduced number of injections (important in children with
needle phobia). Insertion of the infusion set is done every

2 to 3 days or whenever persistently high BGM values
indicate a potential site failure;
-- Most currently available insulin pumps are “smart” pumps
– both insulin-to-carbohydrate ratio and insulin sensitivity
factor are programmed to create a bolus calculator;
-- In young children and “picky” eaters, a small priming
bolus of insulin can be given before the meal, followed
by additional bolus doses depending on how many
carbohydrates are actually consumed.
Due to its beneficial effects on glucose control, CSII therapy
in T1DM is increasingly used worldwide. 4,5 Accordingly, in
Portugal, the number of patients using CSII devices is increasing
(2.6 times since 2010), with up to 40% being used by children and
adolescents under 18 years old.3 The current recommendations
in Portugal are that all children and adolescents eligible with
T1DM have, by 2019, access to CSII treatment. 6
Besides its benefits on metabolic control, CSII seems to
improve the quality of life (QoL) of children by decreasing the
frequency of severe hypoglycaemia, allowing a more flexible
lifestyle (namely during exercise time), offering greater sense
of control and independence and, hence, higher levels of
satisfaction. However, there is discordance between studies in
terms of impact on QoL. 5,7,8 Fewer studies, however, analyze
the beneficial effect in the QoL of the patient caregiver, but
CSII seems to decrease overall parenting stress and fear of
hypoglycaemia, lessen problems with nutrition management and
improve general well-being. 9,10 Furthermore, there seems to be a
positive effect on glycaemic control by decreasing the caregiver
psychological distress. 11,12
AIMS
To describe the population of children treated with CSII at a
single-center unit and to assess the impact on metabolic control
over time. As an additional purpose, and on a second phase
of the study, we also assessed the perceived burden of the
caregivers of children with T1DM and correlated with the insulin
delivery method (CSII vs. MDIs).
METHODS
The study was conducted at a single-center Portuguese
Pediatric Endocrinology Clinic, one of the specialized centers
providing CSII therapy in Portugal. The records of all patients
with T1DM that were users of CSII were retrospectively
reviewed with focus on demographic, clinical, and analytical
data, between January 2011 and September 2016. Patients
were included if age was inferior to 18 years by the time of CSII
initiation. Exclusion criteria included follow-up time shorter than
three months or discontinuation of CSII therapy and returning to
MDIs during follow-up.
We recorded variables in three instants: immediately before
initiation of CSII therapy, three to six months after and at the time
of the last appointment. The following variables for each patient
were recorded: glycated hemoglobin levels (HbA1C), body mass
index (BMI) z-scores accordingly to World’s Health Organization
(WHO, 2006), blood pressure (BP) z-scores accordingly

original articles
artigos originais

155

NASCER E CRESCER
BIRTH AND GROWTH MEDICAL JOURNAL
year 2018, vol XXVII, n.º 3

to American Heart Association (AHA, 2005), lipid profile,
frequency of severe hypoglycaemia and need for hospitalization
due to metabolic decompensation in the past year. Severe
hypoglycaemia was defined accordingly to International Society
for Pediatric and Adolescent Diabetes (ISPAD) as an event
associated with severe neuroglycopenia resulting in coma
or seizure and/or requiring parenteral therapy (glucagon or
intravenous glucose).13 Frequency of hypo and hyperglycaemia,
through patient’s clinical records of BGM, were also collected.
On a second phase of the study, we aimed to assess the
burden of the caregiver of the T1DM child and to correlate with
the insulin delivery method. A validated questionnaire for the
Portuguese population (Informal Caregiver Burden Assessment
Questionnaire) was sent electronically to a sample of parents
of children on CSII and MDIs from whom e-mail addresses
were available, with anonymous and online completion.14
Before filling out the questionnaire, parents answered some
demographic questions (such as age, schooling, affiliation)
as well as the insulin delivery method. The Informal Caregiver
Burden Assessment Questionnaire has 32 questions that weigh
seven different dimensions, organized in subscales, namely (1)
emotional burden, (2) implications to personal life, (3) financial
burden, (4) reactions and requirements, (5) efficacy and control

mechanisms, (6) family support, and (7) satisfaction with the
role and family. The total and partial quotation of the different
subscales were calculated and compared between groups.
Primary caregivers were the caregivers who self-identified
themselves as primarily responsible for diabetes management.
Statistical analysis was performed using Statistical Package
for the Social Sciences® (SPSS IBM®, Statistics Inc., Chicago),
21st version. The Shapiro-Wilk test (p> 0.05) was used to test the
normality of the quantitative variables. Values were expressed
as percentages for discrete variables, or as mean and standard
deviation (SD) for continuous parametric variables. Median (Md)
and interquartile ranges (IQR) were used for nonparametric
variables. The statistical significance (p<0.05) and the model
fit of each independent variable were assessed with de
Independent Sample t-test, Paired-sample t-test, Mann-Whitney
Test, Fischer’s exact test and Χ2 analysis.
This study was approved by the ethics committee of our
hospital.
RESULTS
During the study period 28 patients were treated with
CSII, which corresponds to 25% of the total sample of T1DM
patients followed in the Clinic by that time (n=112). Clinical

Table 1 – Sample characterization of patients under treatment with CSII during the study period (n=28).
Variable
Age at diagnosis, years (mean ± SD)

Value+
5.9 ± 3.5

Male gender (%)

57.1

Diabetic ketoacidosis at the time of diagnosis (%)

33.1

Family history of T1DM (%)

25.0

Age, years (mean ± SD)

9.1 ± 4.8

T1DM duration at the time of CSII initiation, years (mean ± SD)

3.5 ± 3.0

Severe hypoglycaemia (%)

23.1

Hospitalization due to metabolic decompensation in the past year (%)

18.0

Pre-CSII HbA1C % (mean ± SD)

7.6 ± 0.8

Pre-CSII BMI z-score (mean ± SD)

0.48 ± 0.65

Pre-CSII systolic BP z-score (mean ± SD)

-0.19 ± 0.63

Pre-CSII diastolic BP z-score (mean ± SD)

0.10 ± 0.65

Total Cholesterol mg/dL (mean ± SD)

153 ± 29

HDL-cholesterol mg/dL (mean ± SD)

58 ± 14

LDL-cholesterol mg/dL (mean ± SD)

82 ± 23

Triglycerides mg/dL (mean ± SD)

49 ± 15

Legend: BMI = body mass index; BP = blood pressure; CSII = continuous subcutaneous insulin infusion; HbA1C = glycated hemoglobin;
HDL = high density lipoproteins; LDH = low density lipoproteins; T1DM = type 1 diabetes; SD = standard deviation.
+ Shapiro-Wilk test (p>0,05) was used to test the normality of the quantitative variables.
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characteristics of this sample are presented in table 1. Six
patients were excluded from the subsequent analysis: four
patients because of insufficient time of follow-up and two
patients for suspending CSII treatment during follow-up. These
two patients were both male adolescents, and acquired CSII
device privately instead of the National Health Service. They
discontinued after a three years and a five years period on CSII
for maladaptation to the system (one following an episode of
hyperosmolar hyperglycaemic syndrome due to malfunction of
the catheter; the other for reasons of personal incompatibility
with physical activity practice).
Ultimately, 22 patients were included in the analysis. As seen
in table 2, over time there was an improvement in the patient BMI
z-score (p=0.03) with CSII treatment. No statistically significant
differences were observed in terms of HbA1C, BP and lipid
profile. Clinically, there was a reduction in the number of severe
hypoglycaemia episodes from 18.2% at the beginning to 0% in
the last appointment. The rate of hospitalization also decreased
(from 13% before CSII to 0% in the last appointment). In the 3-6
month period post-CSII, there was an increase in the frequency
of hyperglycaemia (22.7% to 59.1%) that reduced between that
time point and the last appointment (13.5%).
To analyse the physical, emotional and social burden of
patient’s caregiver, 68 Informal Caregiver Burden Assessment
Questionnaires were sent electronically. Forty-four parents
(65%) consented to participate and returned the questionnaire
completed: 20 parents of children on CSII (for a mean of 2.2 ±
2.3 years) and 24 parents of children on MDIs. There was a high
degree of internal consistency (ɑ de Cronbach = 0.932). Parents
who answered were the main caregivers (77.3%). The majority of
them were females (77.3%) and aged between 27 and 52 years
(mean 41.8 ± 4.5). The overall overload perceived was 23.0%

(IQR: 9.8-35.7). Emotional overload (Md=34.4%; IQR: 12.550.0), family support (Md=25.0; IQR: 0.0-50.0) and personal
life implications (Md=23.9; IQR: 6.8-39.8) were the dimensions
that contributed the most to the negative overload felted (fig.
1). There were no statistically differences (p>0,05) between total
or partial quotation and age, gender, schooling, role of primary
caregiver, as well as the duration of treatment with CSII.
When comparing the two groups (table 3), parents in the
CSII group had a higher education level (p<0,01). There were no
differences in total or partial quotation on the subscales of the
questionnaire.
DISCUSSION
Current literature establishes that CSII attains better
glycaemia control, measured by the significant lower level
of HbA1C achieved; it also enables a reduction of total daily
insulin requirements, a lower BMI z-score, a reduction of severe
episodes of hypoglycaemia and ketoacidosis (KA).15-17
Our findings showed a decrease in BMI z-score, and
a reduction in the number severe hypoglycaemia and
hospitalizations for metabolic decompensation (namely KA
episodes). There was no significant reduction in HbA1c. However,
this may be the result of a relatively low HbA1c ad initium (7.6 ±
0.9%). HbA1c remained at nearly adequate levels (7.5 ± 0.7%)
at 2.5 ± 1.2 years of follow-up. Fear of hypoglycaemia has been
described as an issue that can lead to hypoglycaemia avoidance
behaviours by parents which adversely affect glycaemic control.
18
We noted an increase in the frequency of hyperglycaemia
(22.7% to 59.1%) in the three to six month period post-CSII,
that was overcomed, and even reduced, in the last appointment
(13.5%), without jeopardizing HbA1c. This may have resulted
from fear of hypoglycaemia, that improved as parents felt more

Table 2 – Comparison of metabolic control variables over time in the sample studied (n = 22)
Time on
CSII
(mean ±
SD)

HbA1c %
(mean ±
SD)

Z-Score
BMI
(mean ±
SD)

Z-score
SBP
(mean ±
SD)

Z-Score
DBP
(mean ±
SD)

TotalChol mg/
dL
(mean ±
SD)

HDL-Chol
mg/dL
(mean ±
SD)

LDL-Chol
mg/dL
(mean ±
SD)

TGC
mg/dL
(mean ±
SD)

CSII initiation

0

7.6 ± 0.9

0.57 ±0.53

-0.19 ±
0.69

0.19 ±
0.68

158 ± 33

60 ± 15

83 ± 28

43 ± 11

3 to 6 mo after

5.6 ± 1.1

7.7 ± 0.9

0.64 ±
0.61

-0.39 ±
0.90

-0.10 ±
0.80

155 ± 20

63 ± 10

82 ± 20

49 ± 14

Last
appointment (Yr)

2.5 ± 1.2

7.5 ± 0.7

0.37 ±
0.80

-0.20 ±
0.81

0.12 ±
0.65

165 ± 31

64 ± 11

90 ± 28

54 ± 11

NS

NS

0.03

NS

NS

NS

NS

NS

NS

p-value *

Legend: BMI = body mass index; Chol = cholesterol; CSII = continuous subcutaneous insulin infusion; DBP = diastolic blood pressure; HbA1C
= glycated hemoglobin; HDL = high density lipoproteins; LDH = low density lipoproteins; Mo = months; NS = non-significant (p>0.05); SBP =
systolic blood pressure; T1DM = type 1 diabetes; TGC = Tryglicerides; Yr = Years.
Shapiro-Wilk test (p>0,05) was used to test the normality of the quantitative variables.
* Paired-sample t-test was used do compare variables over time in the same patient.
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Figure 1 – Informal Caregiver Burden Assessment Questionnaire Results (n=44)

Table 3 – Comparison of the two groups of insulin delivery method (continuous subcutaneous insulin infusion versus multiple daily injections).
Variable

CSII

MDIs

p-value

41.4 ± 3.8

42.1 ± 5.1

NS

Caregiver’s male gender (%)

20.0

25.0

NS

Primary caregiver (%)

85.0

70.8

NS

Higher Education (%)

55.0

33.3

0,007

Total quotation *

23.0 (11.5-36.7)

22.7 (8.8-35.7)

NS

Emotional burden *

34.4 (18.6-50.0)

31.3 (6.3-50-0)

NS

Implications to personal life *

25.0 (7.4-52.3)

22.7 (6.8-31.8)

NS

Financial burden *

0.0 (0.0-25.0)

31.3 (0.0-50.0)

NS

Reactions and requirements *

7.5 (0.0-31.3)

12.5 (0.0-33-3)

NS

Efficacy and control mechanisms *

8.3 (8.3-16.7)

12.5 (0.0-33.3)

NS

Family support *

25.0 (3.1-37.5)

25.0 (0.0-62.5)

NS

Satisfaction with the role and family *

15.0 (0.0-33-8)

15.9 (5.0-33.8)

NS

Caregiver’s age, Yr (mean ± SD)

* Median (interquartile range)
Legend: CSII = continuous subcutaneous insulin infusion; MDIs = multiple daily injections; NS = non-significant (p>0.05); SD = standard
deviation; Yr = years.
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confident and self-assured on CSII therapy, as this system
leaves no depot in the subcutaneous tissue, and therefore allows
a more predictable insulin effect.10
Overall, in our sample of patients, CSII was generally well
accepted - only two patients discontinuing treatment with
CSII and returning to MDIs. Also, proved to be an adequate
therapy, allowing to maintain adequate glycaemic control (with
stable satisfactory values of HbA1C), with reduction on severe
hypoglycaemia and rates of hospitalization.
However, optimal management of the child with T1DM
requires a holistic approach, considering the overall level of
function of the child and family, the nutritional and lifestyle patterns
specific to that child, and attention to the overall development
stages of childhood and adolescence.2 There is no single insulin
regime or meal plan appropriate to every patient. The diabetes
care plan should fit whenever possible into the surrounding home
and school environments.2 Also, the primary childhood tasks of
education, socialization, growth, and maturity should continue
unhindered by the extra responsibilities diabetes care entails.2 As
healthcare providers, we must understand the impact of diabetes
and its treatment on the lives of our patients and their families.
From the patient and family perspective, the greatest benefits
may lie in outcomes beyond measures of glycemic control, such
as QoL, and this may have a strong influence on adherence and
metabolic control. 19 Recognizing these vital aspects is necessary
if optimal outcomes are to be achieved.
Most of the published studies, however, focused on
medical outcomes such as HbA1c, hypoglycaemia and acute
complications. The psychosocial benefits are not as easily
measurable as well defined biomedical parameters and, hence,
conflicting evidence regarding the impact of CSII on QoL exist.8,9
Because of differences in the age and maturity of the study
subjects as well as various forms of diabetes QoL questionnaires
used, the results are difficult to analyze and compare.
In a study by Cunningham NR et al , higher A1C values
were associated with more caregiver depressive and
anxiety symptoms, with stronger association for depressive
symptoms.11 Depressive symptoms may lead the caregiver to
feel overburdened, and he/she can subsequently withdraw from
diabetes management tasks and supervision; anxious caregivers,
on the other hand, may remain involved, but be over-extended.
When caregivers feel burned by diabetes management, they
may be more inclined to transfer responsibility to the adolescent/
child or others (grandparents, school assistants, etc.), or to be a
less efficient partner in management. These findings, and others,
led to consider how perceived burden impacts glycemic control
on T1DM and highlights the importance of addressing this issue
as part of the diabetes care plane.12
Overall, CSII appears to improve satisfaction with treatment
and the burden perceived.7,15,20,21 CSII use seems to decrease
hypoglycaemia-related worries, feeding behavior problems and
parenting stress, as well as parents burden.10,20 By allowing
a more flexible lifestyle, both children and their parents feel
more comfortable in going out (such as dinner, parties) and to
participate in activities such as travelling, camping and playing,

offering greater sense of control and independence and, hence,
higher levels of satisfaction.9,21
It can be more challenging and require certain skills to
master the technology, mechanical and operational aspects of
the pump, which can increase (at least initially) the stress and
burden perceived by the parents.9,22 Despite all these challenges,
after an initial learning period, CSII allows greater flexibility and
autonomy in the management of diabetes, sometimes reducing
parents’ workload.9
As an additional purpose to our work, we attempted to assess
the perceived burden of the caregivers of children with T1DM
and to correlate it with the insulin delivery method (CSII vs. MDIs)
since we hypothesized that the CSII would reduce the burden of
patient caregiver. We applied a validated questionnaire for the
Portuguese population (Informal Caregiver Burden Assessment
Questionnaire), although not specific for T1DM.14
In our study, the majority of the caregivers who answered
the questionnaire were female (34/44) and the main caregiver of
the child. This difference is possibly due to reflections of cultural
patterns, with the role of women in the family as main or primary
caregiver. Parents in the CSII group had a higher education level,
and this may result from a selection bias. The overall overload
perceived was not high (23.9 ± 15.4%), at least comparing with
previous studies applying the same questionnaire.23-25 According
to what was expected, emotional overload, family support and
personal life implications were the dimensions most contributing
to the negative overload felt. The total and partial quotations
weren’t related to age, gender, schooling, role of primary
caregiver or duration of treatment with CSII. There were no
differences between the treatment groups (CSII vs. MDIs), which
emphasizes that the choice of insulin delivery method should be
based not only on the one that achieves better glycemic control,
but also to which the family and child best adjust - two factors
that can themselves reduce the burden of the disease.
Several limitations should be taken in account. We used a
convenience sample: caregivers that had provided the e-mail
address, which may have introduced a selection bias. Data on
burden was obtain mainly on the female gender, which may differ
from the male gender in their roles and perceived burden, namely
emotional (although we didn’t find any statistically significant
differences in the total and partial quotations and gender). It will
be important to obtain a larger sample of caregivers and their
perspectives on distress and burden and explicitly through time (in
a prospective manner). Also, it would be interesting to correlate the
burden felt to the HbA1c of the patients, as is to be expected that one
would affect the other. Although we used a validated questionnaire
for the Portuguese population to assess caregiver’s burden, this is
not a specific questionnaire for diabetes care, and can miss some
specific concerns in the treatment and management of children
with diabetes, especially in younger ones. Additionally, we have
limited studies to compare the results obtained. A standard QoL
questionnaire should be translated and validated for our population
that taking into consideration the disease impact, treatment
satisfaction and the parents’ anxiety level, such as “Problem Areas
in Diabetes – Parent Revised Version (PAID-PR)”.26
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In summary, our study showed that CSII is, as described
in the literature, a generally well accepted therapy and allowed
to maintain good glycaemic control (as monitored by HbA1c),
with improvement in BMI Z-score and reduction of the number
of severe hypoglycaemia and hospitalization rates. Addressing
caregiver psychological distress and burden, particularly
depressive symptoms and concerns about diabetes care, ideally
through specific and validated diabetes questionnaires, in
family-based treatments such as T1DM are of valuable interest
and may improve, overtime, health outcomes.
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