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Abstract
Aims The aim of the study was to adapt the German version of the insulin pump therapy (IPA) questionnaire to Italian (IT-
IPA) and to evaluate its psychometric properties in adults with type 1 diabetes.
Methods We conducted a cross-sectional study, data were collected through an online survey. In addition to IT-IPA, ques-
tionnaires evaluating depression, anxiety, diabetes distress, self-efficacy, and treatment satisfaction were administered.
The six factors identified in the IPA German version were assessed using confirmatory factor analysis; psychometric testing 
included construct validity and internal consistency.
Results The online survey was compiled by 182 individuals with type 1 diabetes: 45.6% continuous subcutaneous insulin 
infusion (CSII) users and 54.4% multiple daily insulin injection users.
The six-factor model had a very good fit in our sample. The internal consistency was acceptable (Cronbach’s α = 0.75; 95% 
IC [0.65–0.81]).
Diabetes treatment satisfaction was positively correlated with a positive attitude towards CSII therapy (Spearman’s rho = 0.31; 
p < 0.01), less Technology Dependency, higher Ease of Use, and less Impaired Body Image. Furthermore, less Technology 
Dependency was associated with lower diabetes distress and depressive symptoms.
Conclusions The IT-IPA is a valid and reliable questionnaire evaluating attitudes towards insulin pump therapy. The ques-
tionnaire can be used for clinical practice during consultations for shared decision-making to CSII therapy.

Keywords Insulin pump therapy · Type 1 diabetes · Psychometric validation · Psychosocial aspects · Attitudes

Introduction

The use of technological devices in management of type 1 
diabetes is widely increased in the past few years and has 
been shown to improve Glycaemic Control, health-related 
quality of life, and treatment satisfaction [1]. Furthermore, 
insulin pump users reported benefits such as more Flex-
ibility, freedom [2], and decreased stress [3]. Despite these 
several benefits, insulin pump therapy is still limited [4, 5]. 
In Italy, a survey in 2020 showed that only 18,1% of adults 
with type 1 diabetes were using an insulin pump [6]. In a 
qualitative study, Ritholtz and colleagues identified some 
themes associated with reluctance to transition to insulin 
pump therapy [7]. These included the potential impact on 
diabetes self-care, emotional reactions to the insulin pump, 
body image, and social acceptance. However, the effect of 
the transition from multiple daily insulin injections (MDI) 
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to insulin pumps on perception and treatment satisfaction 
has been less studied [8].

Moreover, a large body of research over the past decade 
has shown several clinical benefits in people on insulin pump 
therapy. However, such benefits depend on the successful 
uptake and continued use of these devices [9]. Thus, it is 
important to consider the complexity of diabetes manage-
ment. Both physical and psychosocial challenges signifi-
cantly impact and affect the success of any diabetes device 
and must be adequately addressed [8].

Wearing an insulin pump requires adjusting insulin dose 
according to meals, physical activity, and responding to 
fluctuations in glucose levels [9]. For these reasons, patient 
motivation and willingness to undergo insulin pump therapy 
are needed to achieve optimal results from new technolo-
gies. The assessment of psychological factors involved in 
adherence to an insulin pump is very important to identify 
patients’ needs, desires, and skill levels because there is no 
“one-size-fits-all” approach to technology, as reported by 
Standards in Medical care in Diabetes [10].

Psychological characteristics and attitudes of individu-
als affected by type 1 diabetes may play a significant role in 
influencing adherence and efficacy of Continuous Subcuta-
neous Insulin Infusion (CSII) therapy. Some of the barriers 
identified in the literature are related to the potential nega-
tive impact on body image and the feeling of technology 
dependence [11, 12]. Moreover, according to the technology 
acceptance model [13], people accept to use a technologi-
cal device if this is perceived as useful and easy to use. For 
this reason, it might be important to evaluate expectations 
and experiences related to CSII therapy. Addressing psycho-
logical aspects in clinical practice and identifying possible 
unfavourable attitudes in diabetes care is useful to evaluate 
attitudes towards insulin pump therapy to promote shared 
decision-making between the person with diabetes and the 
consultant and to avoid dropout of the device during the 
time.

In Italy, a questionnaire evaluating attitudes towards 
diabetes technological device utilization does not yet exist. 
The Insulin Pump Attitudes Questionnaire (IPA) [14] has 
been developed in 2019 in Germany to assess expectations 
and experiences towards insulin pump therapy. The IPA can 
differentiate between pump users and non-pump users, is a 
valid and reliable new instrument to assess attitudes towards 
CSII therapy, and provides a comprehensive analysis of ben-
efits, barriers, and technical problems of CSII therapy. The 
IPA questionnaire may be used in clinical practice to address 
the different attitudes of pump users and also in people that 
are considering using it. For this reason, this study aimed 
to validate the Italian version of the IPA questionnaire in a 
sample of adults with type 1 diabetes, to analyse its psycho-
metric properties, and to explore correlations with psycho-
logical aspects.

Methods

Study design and participants

In this cross-sectional study, data were collected through an 
online survey conducted from February to August 2021. Par-
ticipants were enrolled using a chain sampling method. They 
were invited to take part in a study on the use of technology 
in the management of diabetes. In addition to the Italian ver-
sion of the IPA questionnaire, the following questionnaires 
were also administered to the participants: Patient Health 
Questionnaire (PHQ-9) to evaluate depression, Generalized 
Anxiety Disorder (GAD-7) questionnaire to assess anxiety, 
Problem Areas in Diabetes Scale (PAID-5) for diabetes dis-
tress, the Italian version of Diabetes Management Self-Effi-
cacy Scale (DMSES) to estimate self-efficacy, and Diabetes 
Treatment Satisfaction Questionnaire (DTSQ) for treatment 
satisfaction. Sociodemographic characteristics (sex, age, liv-
ing with, level of education, occupational status), type of 
device used (MDI or CSII), years of actual devices utiliza-
tion, duration of the disease (years since the onset of type 1 
diabetes), last detection of HbA1c (mmol/mol), body mass 
index (BMI), and self-reported clinical information (events 
of hypoglycaemia in the last year, events of ketoacidosis in 
the last year, and presence of diabetes-related complications) 
were also self-reported in a preliminary interview.

Inclusion criteria were: age ≥ 18 years; diagnosis of type 
1 diabetes more than 6 months.

Exclusion criteria were: type 2 diabetes.
The study was approved by the Ethical Committee for 

Psychological Research at the University of Padova.

Instruments

The Italian version of the Insulin Pump Attitudes 
Questionnaire, IT‑IPA

The questionnaire is composed of 26 items. The German 
version identified, through exploratory and confirmatory 
factor analysis, six subscales: Glycaemic Control (GC) 
Flexibility (Fle), Impaired Body Image (IBI), Technology 
Dependency (TD), Ease of Use (EoU), and Functionality 
(Fun). The IPA total score correlates significantly with dia-
betes distress, self-efficacy, diabetes empowerment, psycho-
logical well-being, and treatment dissatisfaction, supporting 
criterion validity. The total score ranges from 0 to 104, with 
higher scores indicating a more positive attitude towards 
CSII therapy [14]. For this study, an Italian version of the 
IPA questionnaire has been developed.
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Patient Health Questionnaire, PHQ‑9

The PHQ-9 questionnaire, comprising 9 items, is used 
to investigate the presence of depressive symptoms for 
a possible diagnosis of major depression. Scores range 
from 0 to 27, with cut points 5, 10, 15, and 20, indicat-
ing, respectively, mild, moderate, moderately severe, and 
severe levels of depressive symptoms [15, 16].

The PHQ-9 has proven adequate psychometric charac-
teristics, reliability, and validity in people with diabetes 
[17].

Generalized Anxiety Disorder, GAD‑7

This questionnaire is composed of 7 items to measure levels 
of anxiety in the last 15 days. The score ranges from 0 to 21, 
with cut points 5, 10, and 15 indicating, respectively, mild, 
moderate, and severe levels of anxiety [18].

The GAD-7 has shown convincing psychometric proper-
ties, reliability, and validity, in the general population [19] 
and different samples of patients [20], and it has been used 
to screen for generalized anxiety disorder in young adults 
with diabetes [21].

Problem Areas in Diabetes Scale, PAID‑5

This scale is used to investigate diabetes distress and the 
emotional burden related to diabetes management [22, 23]. 
The PAID-5 has been validated in Italian in the BENCH 
study [24]. It includes 5 items, with a total score ranging 
from 0 to 20. A score ≥ 8 indicates the presence of diabetes 
distress [22].

The PAID-5 has resulted to be a psychometrically ade-
quate, reliable, and valid measure of diabetes-related emo-
tional distress [22, 24].

The Italian version of the Diabetes Management 
Self‑Efficacy Scale, IT‑DMSES

The Italian version of the DMSES measures self-efficacy in 
diabetes management [25]. IT-DMSES has good psycho-
metric characteristics and consists of 15 items divided into 
two factors: factor 1, self-efficacy in diabetes management, 
related to self-perception of patient’s ability to manage the 
activities related to diabetes management (e.g. medication 
adherence, Glycaemic Control), and factor 2, related to self-
efficacy in lifestyle management (e.g. eating behaviours, 
physical activities). Scores per factor range from 0 to 10, 
indicating low (0–3), mid (4–6), and high (7–10) levels of 
self-efficacy.

Diabetes Treatment Satisfaction Questionnaire, DTSQ

The DTSQ is a valid and reliable questionnaire of 8 items 
measuring patients’ diabetes treatment satisfaction [26, 
27]. Its scores range from 0 to 36. There is a total score 
and two scales for the evaluation of perceived hypo and 
hyperglycaemia episodes. For this study, we used the total 
score.

Face and content validity

The IPA questionnaire was translated to Italian and then 
back-translated to German by a bilingual German native 
speaker [28, 29]. To improve the intelligibility of the ques-
tionnaire, items were reviewed by a panel of experts includ-
ing 2 diabetologists and then revised by the research team. 
No major revisions were done by the 2 experts.

The version agreed with the team was then administered 
(RM, LI) to a pilot sample of 5 people with type 1 diabe-
tes in CSII therapy, aged between 18 and 25. A cognitive 
interviewing methodology was applied to assess the per-
ception, usefulness, and interpretation of each item [30, 
31]. During completion, people were asked to provide com-
ments on items and terminology employed, and comments 
were reported in field notes. Results of the supervised pilot 
administration of the instrument indicated that patients had 
some comments concerning items 2, 3, 12, 16, 19, 22, and 
24, and in particular in item 2, the adjective “spontaneous” 
has been suggested by the pilot sample to be replaced with 
“natural” (see Table 1). The time of administration ranged 
from 5 to 10 min. Since the scale aims to measure expecta-
tions and/or experiences related to insulin pump utilization, 
people who did not use insulin pumps were asked to answer 
by imagining how it might be. For example, if they never 
used the pump, they may know the insulin pump advan-
tages in the absence of experience. The pilot group reported 
that the questionnaire was interesting and introduced all the 
contents related to CSII therapy; they stated also that the 
questionnaire would be most appropriate for people who 
during the course of diabetes had experiences with diabetes 
technological devices.

Statistical analysis

Demographic and clinical characteristics were summarized 
with absolute frequencies and percentages for categorical 
variables, with mean and standard deviation (SD) or median 
and interquartile range (IQR) for continuous variables, 
according to the shape of data distribution.

MDI and CSII users were compared using the t-test for con-
tinuous variables with a normal distribution, Mann–Whitney 



690 Acta Diabetologica (2023) 60:687–695

1 3

test for asymmetric continuous variables, and χ2-test for cat-
egorical variables.

Confirmatory factor analysis (CFA) was performed to com-
pare the goodness of fit of the six-factor solution identified 
by Bergis et al. [14] in a study with 452 people with type 1 
diabetes. In this analysis, items were used as categorical varia-
bles, and factors were estimated using a robust weighted least-
squares estimator. The models’ goodness of fit was evaluated 
considering the Tucker–Lewis Index (TLI), the Comparative 
Fit Index (CFI), the root mean square error of approximation 
(RMSEA), and the standardized root mean square residual 
(SRMR). TLI and CFI values > 0.90 reflect an acceptable fit 
and values > 0.95 imply a very good fit. For both RMSEA and 
SRMR values < 0.05 indicate close model fit; values up to 0.08 
suggest a reasonable error of approximation in the popula-
tion, and values > 0.10 indicate poor fit. The fit indices were 
assessed collectively, so that a single index that fell just outside 
the acceptable range was not necessarily considered to reflect 
poor model fit, provided that the other statistics indicated good 
model fit.

Internal consistency was assessed using Cronbach’s α 
coefficient and its relative 95% confidence interval (95% CI). 
The internal consistency was considered excellent when α 
coefficient ≥ 0.9, good when 0.8 ≤ α < 0.9, acceptable when 
0.7 ≤ α < 0.8, questionable when 0.6 ≤ α < 0.7, poor when 
0.5 ≤ α < 0.6, and unacceptable when α < 0.5 [32].

Spearman rank correlations were computed to examine con-
vergent (DTSQ, DMSES) and discriminant validity (PHQ-9, 
GAD-7, PAID-5) based on data from the first assessment time 
point.

All analyses were performed using R version 4.1.0, and the 
significance level was set at p < 0.05.

Results

Study sample

The online survey was compiled by 182 individuals with 
type 1 diabetes: 99 (54.4%) MDI users and and 83 (45.6%) 
CSII users. About 53.3% of the total sample were females 
and the median age was between 27 and 29 for MDI and 
CSII users (Table 2).

The two groups differed for years of actual devices uti-
lization and HbA1c: CSII had more years of device utili-
zation (p = 0.006) and lower level of HbA1c (p = 0.005), 
while no differences were observed for the presence of 
hypoglycaemia or ketoacidosis episodes in the last year 
nor the presence of diabetes-related complications.

Moreover, CSII users had significantly more positive 
attitudes towards CSII according to the IPA total score 
(mean = 83; SD = 10.5) than MDI users (mean = 56.2; 
SD = 15.0) (t = 14.2; p < 0.001), as well as each subscale 
score (Fig. 1).

Confirmatory factor analysis

Results of the confirmatory factor analysis indicate 
that the six-factor model proved to have a very good fit 
(CFI = 0.962, TLI = 0.956) with a reasonable error of 
approximation in the population (RMSEA = 0.087, 95% 
CI [0.078–0.095]; SRMR = 0.063). The structure of 
the IPA resulting from confirmatory factor analysis is 
shown in Fig. 2. Numbers above two-sided arrows denote 

Table 1  Comments to the items during pilot administration

Items Comments

2 The adjective “spontaneous” has been replaced with “natural” for misleading interpretation
3 The substantive “preparation” for the sport has been commented: what does preparation for the sport mean? Less modifications of the 

insulin dosage? it might include modifications on diet and in particular introducing snacks before sport activities
12 This is a sentence that is comprehensive only for people that are confident on using the CSII or have received yet some technical infor-

mation
16 The word “ill” is a bad term on using with patients. Interpretations evocated by this term are: (i) illness makes me fill conscious of the 

gravity of this conditions and it scares me; (ii) It makes me fill more the burden related to diabetes management
19 The pump alarms make me feel worried means also that can disturb my sleep (same of item 22)
22 The pump alarms may disturb partner’s sleep and this would be annoying for the relationship
24 The adjective “mine” does not take into account people that are in MDII therapy
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correlations. Numbers above directed arrows indicate fac-
tor loadings, the higher the loadings the stronger the asso-
ciation of the item with the factor.

All correlations between factors were significant with 
p < 0.001: the strongest correlation was between Fle and Fun 
(r = 0.847) and between GC and Fle (r = 0.845), the lowest 
correlation was between GC and TD (r = -0.494).

Factor loadings (standardized estimates) were signifi-
cant with p < 0.001 and they ranged from β = 0.52 of item 
20 in the IBI factor (“Because of the insulin pump, others 
can immediately see that I have diabetes”) to β = 0.94 of 
item 1 in the Fle factor (“With an insulin pump, I have 
more Flexibility in my daily routine”). Factor loadings in 
GC, EoU, and Fun factor were higher than 0.8, while one 
item in each TD, Fle, and IBI factor had a factor load-
ing below 0.65 (item 19 “The pump alarms make me feel 

worried”, item 3 “With an insulin pump, I need less prep-
aration for my sport”, item 20 “Because of the insulin 
pump, others can immediately see that I have diabetes”, 
respectively).

Internal consistency

Cronbach’s α of the total IPA scale indicated that the internal 
consistency was acceptable (α = 0.75; 95% CI [0.65–0.81]). 
For the subscales Flexibility and Glycaemic Control, the 
internal consistency was considered excellent (α = 0.92; 95% 
CI [0.88–0.94], and α = 0.91; 95% CI [0.86–0.93], respec-
tively), for Functionality (α = 0.87; 95% CI [0.81–0.91]), 
Ease of Use (α = 0.86; 95% CI [0.81–0.90]), and Impaired 
Body Image (α = 0.84; 95% CI [0.81–0.88]) the consistency 

Table 2  Demographic and clinical characteristics of the study sample (n = 182)

The significant p values are shown in bold
MDI multiple daily insulin injections, CSII Continuous subcutaneous insulin infusion, IQR interquartile range, mmol/mol millimoles per mole, 
BMI body mass index
* Mann–Whitney U test; # Chi-square test; § t-test

Sample characteristics Total (n = 182) MDI (n = 99) CSII (n = 83) Test p

n % n % n %

Sex (female) 97 53.3% 49 59.0% 48 48.5% 2.02# 0.155
Age, median [IQR] 29 [23–39] 27 [23–40] 29 [23–39] 4351* 0.493
Early adults 79 43.4% 44 44.4% 35 42.2% 0.10# 0.758
Living with 1.78# 0.617
Alone 16 8.8% 11 11.1% 5 6.0%
Parents 59 32.4% 33 33.3% 26 31.3%
Partner/spouse 89 48.9% 46 46.5% 43 51.8%
Others 18 9.9% 9 9.1% 9 10.8%
Level of education 1.94# 0.584
Middle school 4 2.2% 3 3.0% 1 1.2%
High school 103 56.6% 57 57.6% 46 55.4%
College 61 33.5% 30 30.3% 31 37.3%
Post-degree 14 7.7% 9 9.1% 5 6.0%
Occupational status 4.91# 0.427
Student 37 20.3% 18 18.2%% 19 22.9%
Working student 8 4.4% 2 2.0% 6 7.2%
Unemployed 13 7.1% 8 8.1% 5 6.0%
Part-time job 19 10.4% 9 9.1% 10 12.0%
Full-time job 102 56.0% 60 60.6% 42 50.6%
Retired 3 1.6% 2 2.0% 1 1.2%
Time of MDI/CSII utilization (years), median [IQR] 3 [1–5] 3 [1–4] 3 [2–6] 4917* 0.006
Duration of the disease (years), median [IQR] 16 [9–24] 14 [8–24] 17 [11–24] 4587* 0.176
HbA1c (mmol/mol), median [IQR] 60 [52–75] 65 [54–78] 55 [49–70] 3106* 0.005
BMI, median [IQR] 22.5 [21.6–24.6] 22 [20.7–24.6] 23 [21.4–24.8] 4515* 0.251
Events of hypoglicaemia in the last year 25 13.7% 15 15.2% 10 12.0% 0.37# 0.545
Events of ketoacidosis in the last year 15 8.2% 8 8.1% 7 8.4% 0.01# 0.931
Presence of diabetes-related complications 35 19.2% 21 21.2% 14 16.9% 0.55# 0.459
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was good, while for Technology Dependency the consist-
ency was questionable (α = 0.68; 95% CI [0.58–0.76]).

Convergent and discriminant validity

The subscales Impaired Body Image and Technology 
Dependency measure negative aspects of the attitude towards 
the insulin pump, so their correlations were inverted: posi-
tive correlations indicate less Impaired Body Image and less 
Technology Dependency (Table 3).

Diabetes treatment satisfaction was positively cor-
related with a more positive attitude towards the insulin 
pump therapy in general (rho = 0.31; p < 0.01), less Tech-
nology Dependency (rho = 0.31; p < 0.01), higher Ease of 
Use (rho = 0.36; p < 0.01), and less Impaired Body Image 
(rho = 0.30; p < 0.01).

Furthermore, less Technology Dependency was associ-
ated with lower diabetes distress (rho = -0.30; p < 0.01) and 
depression symptoms (rho = -0.30; p < 0.01).

Discussion

Our study aimed to adapt the Insulin Pump Attitudes Ques-
tionnaire (IPA) from German to Italian, evaluate its psycho-
metric properties, and explore correlations between attitudes 
towards CSII treatment and psychological aspects. Face and 
content validity were applied to translate and adapt the terms 
to improve understanding. A final IT-IPA questionnaire has 
been agreed upon by the research team. Confirmatory fac-
tor analysis has confirmed the following six factors of the 

original version: Flexibility, Glycaemic Control, Impaired 
Body Image, Functionality, Ease of Use, and Technology 
Dependency.

The IT-IPA resulted to be a valid and reliable question-
naire to be used with people with type 1 diabetes using or 
intended to use CSII. As expected and as reported by Bergis 

Fig. 1  Comparison of IPA subscale scores between CSII users and 
MDI users. IPA Insulin Pump Attitudes, IPA subscales GC Glycae-
mic Control, TD (inv) Technology Dependency (inverted score), EoU 
Ease of Use, Fle Flexibility, Fun Functionality, BI (inv) Impaired 
Body Image (inverted score), MDI multiple daily insulin injections, 
CSII Continuous subcutaneous insulin infusion

Fig. 2  Structure of the Insulin Pump Attitudes (IPA) questionnaire 
resulting from the confirmatory factor analysis (standardized esti-
mates). IBI = Impaired Body Image; Fun = Functionality; Fle = Flex-
ibility; EoU = Ease of Use; TD = Technology Dependency; GC = Gly-
caemic Control. GC (IPA_7: With the insulin pump I can achieve 
better fasting glucose in the morning; IPA_8: With the insulin pump 
I can avoid hypoglycaemia more easily; IPA_9: With an insulin 
pump, I can avoid glucose/blood sugar fluctuations more easily; IPA 
_11: With an insulin pump I can achieve a better HbA1c; IPA _10: 
With the insulin pump I can better avoid large glucose/blood sugar 
excursions after a meal); TD (IPA _17: I'm constantly worried that 
my insulin pump might become defective; IPA _19: The pump alarms 
make me feel worried; IPA _21: I often worry about my insulin tub-
ing becoming clogged or my insulin catheter kinking); EoU (IPA 
_24: The handling of my insulin pump is easy; IPA _25: The opera-
tion of the insulin pump was/is easy to learn; IPA _26: The handling 
of the insulin pump is intuitive); Fle (IPA _1: With an insulin pump, 
I have more Flexibility in my daily routine; IPA _2: With an insulin 
pump, I can do sports more spontaneously; IPA _3: With an insulin 
pump, I need less preparation for my sport; IPA _4: With the insulin 
pump, I can manage my glucose/blood glucose levels after a physical 
activity much better; IPA _5: With an insulin pump, I can respond 
to unexpected situations much better; IPA _6: With an insulin pump, 
I can organize my free time more flexibly); Fun (IPA _12: For the 
insulin pump, it’s important to me that I can program several basal 
rate profiles; IPA _13: For the insulin pump, it’s important to me that 
I can adjust the temporary basal rate as easily as possible; IPA _14: 
Regarding the insulin pump, it's important to me that it can be paired 
with a bolus calculator; IPA _15: For the insulin pump, it’s impor-
tant to me that it can be paired with a continuous glucose measure-
ment system); IBI (IPA _16: The insulin pump makes me feel more 
ill; IPA _18: It bothers me that I constantly have an insulin catheter in 
my body; IPA _20: Because of the insulin pump, others can immedi-
ately see that I have diabetes; IPA _22: The insulin pump disturbs my 
sleep; IPA _23: The insulin pump makes me feel less attractive)



693Acta Diabetologica (2023) 60:687–695 

1 3

and colleagues [14], the IPA total score and the six-subscale 
scores were significantly different between CSII and MDI 
users, maybe due to the fact that people with diabetes on 
CSII therapy might perceive immediate benefits because 
they currently have more experience with technologies. This 
discriminant characteristic of the questionnaire might allow 
to identify potential new CSII users. According to Bergis 
and colleagues (2019) [14], the IPA questionnaire showed 
good internal consistency of all items and of items within 
each factor.

Our results also indicate that diabetes treatment satisfac-
tion is positively correlated with a positive attitude towards 
insulin pump therapy in general. This point is particularly 
important because treatment satisfaction was associated 
with better Glycaemic Control in past studies [33, 34]. In 
addition, in our study, a positive attitude towards insulin 
pump therapy was associated with lower diabetes distress 
and depressive symptoms.

The observation that less Technology Dependency and 
Impaired Body Image and more Flexibility and Functionality 
were associated with lower diabetes distress and depressive 
symptoms is clinically meaningful given that psychological 
distress is associated with lower quality of life [35], higher 
occurrence of medical complications [36], family function-
ing [37], and lower adherence in people with diabetes [38].

On the other hand, some studies have previously reported 
that diabetes distress may be a barrier to the use of diabetes 
technology [39]. In particular, individuals perceiving more 
barriers to device use also report more diabetes distress and 
lower rates of device use [13, 40]. For instance, a recent sur-
vey explored barriers to device uptake in adults with T1D. In 
this study, those who reported more barriers to use devices 
had higher levels of diabetes distress and more negative atti-
tudes about both technology in general and diabetes-specific 
technology [40]. Thus, modifiable barriers may be potential 

targets for intervention to increase uptake and prevent dis-
continuation or dropout.

We should acknowledge some limitations. First, the con-
clusions are limited by self-report assessment of clinical 
characteristics, which imply inherent inaccuracies in the 
reported estimates. Second, the cross-sectional design of 
our study limits the identification of longitudinal psycho-
logical factors impacting the attitudes towards insulin pump 
therapy and the ability to evaluate the questionnaire’s degree 
of reproducibility.

However, to our knowledge, this is the first scale in Italian 
assessing attitudes towards CSII therapy. In the next future, 
addressing psychological barriers and improving psycho-
social outcomes in addition to clinical outcomes could be 
crucial to enhance patient acceptance of automated insulin 
delivery systems [40, 41]. Nonetheless, since the items of 
the questionnaire contain technical terminology, we suggest 
using the IPA with people having yet some knowledge of 
CSII therapy.

Conclusions

The IT-IPA is a valid and reliable questionnaire evaluating 
attitudes towards insulin pump therapy, in particular expe-
riences and expectations on using the pump. The question-
naire can be used for clinical practice and research to explore 
psychological barriers related to CSII dropout and to col-
lect information on how best to support people with type 1 
managing diabetes with an insulin pump. Further research is 
needed to compare attitudes towards insulin pumps and their 
relationship with glycaemic levels over time.
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Table 3  Correlations of the IPA 
subscales with the validation 
questionnaires

IPA Insulin Pump Attitudes, IPA subscales GC  Glycaemic Control, TD (inv) Technology Dependency 
(inverted score), EoU Ease of Use, Fle Flexibility, Fun Functionality, BI (inv)  Impaired Body Image 
(inverted score)
DTSQ Diabetes Treatment Satisfaction Questionnaire, IT-DMSES The Italian version of the Diabetes Man-
agement Self-Efficacy Scale, F1 diabetes management, F2 lifestyle management, PAID-5 Problem Areas in 
Diabetes Scale; PHQ-9 Patient Health Questionnaire, GAD-7 Generalized Anxiety Disorder
**Correlation is significant at the 0.01 level (two-tailed)
*Correlation is significant at the 0.05 level (two-tailed)

GC TD (inverse) EoU Fle Fun IBI (inverse) IPA total score

DTSQ 0.271** 0.311** 0.360** 0.195** 0.166* 0.295** 0.309**
IT-DMSES F1 0.151*
IT-DMSES F2 0.154* 0.210** 0.147* 0.193** 0.186*
PAID-5 -0.300** -0.206** -0.264** -0.149*
PHQ-9 -0.304** -0.159* -0.247** -0.154*
GAD-7 -0.232** -0.210**



694 Acta Diabetologica (2023) 60:687–695

1 3

Declarations 

Conflict of interest The authors declare that they have no conflict of 
interest.

Ethical approval The study was approved by the Ethical Commit-
tee for Psychological Research (area 17) at the University of Padova 
(prot.3297 del 9.11.2019).

Informed consent Informed consent was obtained from all participants. 
This research study was conducted in accordance with the guidelines 
of the Declaration of Helsinki.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Bekiari E, Kitsios K, Thabit H, Tauschmann M, Athanasiadou E, 
Karagiannis T, Haidich AB, Hovorka R, Tsapas A (2018) Artifi-
cial pancreas treatment for outpatients with type 1 diabetes: sys-
tematic review and meta-analysis. BMJ. https:// doi. org/ 10. 1136/ 
bmj. k1310

 2. Nicolucci A, Maione A, Franciosi M, Amoretti R, Busetto E, 
Capani F et al (2008) Quality of life and treatment satisfaction 
in adults with Type 1 diabetes: a comparison between continu-
ous subcuta- neous insulin infusion and multiple daily injec-
tions. Diabet Med 25:213–220. https:// doi. org/ 10. 1111/j. 1464- 
5491. 2007. 02346.x

 3. Shaban C, Knott J, Jenkins E, Weiss M, Ryder J, Charman J, 
Partridge H (2017) Diabetes distress and fear of hypoglycaemia: 
what are the psychological benefits of insulin pump therapy? 
Practical Diabetes 34(8):273–276. https:// doi. org/ 10. 1002/ pdi. 
2135

 4. Bonora E, Sesti G, Società Italiana di Diabetologia (2016) Il dia-
bete in Italia. Bononia University Press. https:// www. sidit alia. it/ 
pdf/ Il% 20Dia bete% 20in% 20Ita lia_p. pdf Accessed January 25, 
2022

 5. Bruttomesso D, Laviola L, Lepore G, Bonfanti R, Bozzetto L, 
Corsi A et al (2015) Continuous subcutaneous insulin infusion in 
italy: third national survey. Diabetes Technol Ther 17(2):96–104. 
https:// doi. org/ 10. 1089/ dia. 2014. 0242

 6. Manicardi V, Adinolfi V, Aricò N et al (2020) Annali AMD Dia-
bete di tipo 1. https:// aemme di. it/ wp- conte nt/ uploa ds/ 2020/ 10/ 
Annali- nuova- versi one- 2020_2- ok. pdf Accessed January 25, 2022

 7. Ritholz MD, Smaldone A, Lee J, Castillo A, Wolpert H, Weinger 
K (2007) Perceptions of psychosocial factors and the insu-
lin pump. Diabetes Care 30:549–554. https:// doi. org/ 10. 2337/ 
dc06- 1755

 8. Barnard KD, Bromba M, de Lange M, Halbron M, Levy BL, Lévy 
M, Lippmann-Grob B, Walshe K, Ziegler R (2015) High reported 
treatment satisfaction in people with type 1 diabetes switching 
to latest generation insulin pump regardless of previous therapy. 

J Diabetes Sci Technol 9(2):231–236. https:// doi. org/ 10. 1177/ 
19322 96814 567893

 9. Tanenbaum ML, Adams RN, Hanes SJ et al (2017) Optimal use of 
diabetes devices: clinician perspectives on barriers and adherence 
to device use. J Diabetes Sci Technol 11(3):484–492. https:// doi. 
org/ 10. 1177/ 19322 96816 688010

 10. American Diabetes Association (2021) 7. Diabetes technol-
ogy: standards of medical care in diabetes-2021. Diabetes Care 
44(1):S85–S99. https:// doi. org/ 10. 2337/ dc21- S007.

 11. Gonder-Frederick LA, Shepard JA, Grabman JH et al (2016) 
Psychology, technology, and diabetes management. AM Psychol 
71:577–589. https:// doi. org/ 10. 1037/ a0040 383

 12. Gonder-Frederick L, Shepard J, Peterson N (2011) Closed-loop 
glucose control: psychological and behavioral considerations. J 
Diabetes SciTechnol 5:1387–1395. https:// doi. org/ 10. 1177/ 19322 
96811 00500 610

 13. King WR (2006) A meta-analysis of the technology acceptance 
model. Inf Manag 43:740–755. https:// doi. org/ 10. 1016/j. im. 2006. 
05. 003

 14. Bergis D, Roos T, Ehrmann D, Schmitt A, Schipfer M, Haak T, 
Kulzer B, Hermanns N (2019) Perceived benefits and barriers 
regarding CSII treatment: development and psychometric evalu-
ation of the insulin pump attitueds questionnaire (IPA-question-
naire). Exp Clin Endocrinol Diabetes 129(8):566–573. https:// doi. 
org/ 10. 1055/a- 0899- 4980

 15. Kroenke K, Spitzer RL, Williams JB, Löwe B (2010) The patient 
health questionnaire somatic, anxiety, and depressive symptom 
scales: a systematic review. Gen Hosp Psychiatry 32(4):345–359. 
https:// doi. org/ 10. 1016/j. genho sppsy ch. 2010. 03. 006

 16. Mazzotti E, Fassone G, Pasquini P (2003) The patient health 
questionnaire (PHQ) for the screening of psychiatric disorders: a 
validation study versus the structured clinical interview for DSM-
IV axis I (SCID-I). Ital J Psychopathol 9(3):235–242

 17. van Steenbergen-Weijenburg KM, de Vroege L, Ploeger RR, 
Brals JW, Vloedbeld MG, Veneman TF et al (2010) Validation of 
the PHQ-9 as a screening instrument for depression in diabetes 
patients in specialized outpatient clinics. BMC Health Serv Res 
10:235

 18. Spitzer RL, Kroenke K, Williams JB et al (2006) A brief meas-
ure for assessing generalized anxiety disorder: the GAD-7. Arch 
Intern Med 166(10):1092–1097. https:// doi. org/ 10. 1001/ archi nte. 
166. 10. 1092

 19. Loewe B, Decker O, Müller S, Brähler E, Schellberg D, Herzog 
W et al (2008) Validation and standardization of the generalized 
anxiety disorder screener (GAD-7) in the general population. 
Medical Care. 46:266–74. https:// doi. org/ 10. 1097/ MLR. 0b013 
e3181 60d093

 20. Terrill AL, Hartoonian N, Beier M, Salem R, Alschuler K (2015) 
The 7-item generalized anxiety disorder scale as a tool for meas-
uring generalized anxiety in multiple sclerosis. Int J MS Care. 
https:// doi. org/ 10. 7224/ 1537- 2073. 2014- 008

 21. Stahl-Pehe A, Selinski S, Bächle C, Castillo K, Lange K, Holl RW, 
Rosenbauer J (2022) Screening for generalized anxiety disorder 
(GAD) and associated factors in adolescents and young adults 
with type 1 diabetes: Cross-sectional results of a Germany-wide 
population-based study. Diabetes Res Clin Pract. 184:109197. 
https:// doi. org/ 10. 1016/j. diabr es. 2022. 109197

 22. McGuire BE, Morrison TG, Pibernik-Okanovic M (2010) Short-
form measures of diabetes-related emotional distress: the Prob-
lem Areas in Diabetes Scale (PAID)-5 and PAID-1. Diabetologia 
53:66–69. https:// doi. org/ 10. 1007/ s00125- 009- 1559-5

 23. Polonsky WH, Anderson BJ, Schwartz CE (1995) Assessment of 
diabetes-related distress. Diabetes Care 18:754–760. https:// doi. 
org/ 10. 2337/ diaca re. 18.6. 754

 24. Nicolucci A, Rossi MC, Pellegrini F et al (2014) Benchmark-
ing network for clinical and humanistic outcomes in diabetes 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1136/bmj.k1310
https://doi.org/10.1136/bmj.k1310
https://doi.org/10.1111/j.1464-5491.2007.02346.x
https://doi.org/10.1111/j.1464-5491.2007.02346.x
https://doi.org/10.1002/pdi.2135
https://doi.org/10.1002/pdi.2135
https://www.siditalia.it/pdf/Il%20Diabete%20in%20Italia_p.pdf
https://www.siditalia.it/pdf/Il%20Diabete%20in%20Italia_p.pdf
https://doi.org/10.1089/dia.2014.0242
https://aemmedi.it/wp-content/uploads/2020/10/Annali-nuova-versione-2020_2-ok.pdf
https://aemmedi.it/wp-content/uploads/2020/10/Annali-nuova-versione-2020_2-ok.pdf
https://doi.org/10.2337/dc06-1755
https://doi.org/10.2337/dc06-1755
https://doi.org/10.1177/1932296814567893
https://doi.org/10.1177/1932296814567893
https://doi.org/10.1177/1932296816688010
https://doi.org/10.1177/1932296816688010
https://doi.org/10.2337/dc21-S007
https://doi.org/10.1037/a0040383
https://doi.org/10.1177/193229681100500610
https://doi.org/10.1177/193229681100500610
https://doi.org/10.1016/j.im.2006.05.003
https://doi.org/10.1016/j.im.2006.05.003
https://doi.org/10.1055/a-0899-4980
https://doi.org/10.1055/a-0899-4980
https://doi.org/10.1016/j.genhosppsych.2010.03.006
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1097/MLR.0b013e318160d093
https://doi.org/10.1097/MLR.0b013e318160d093
https://doi.org/10.7224/1537-2073.2014-008
https://doi.org/10.1016/j.diabres.2022.109197
https://doi.org/10.1007/s00125-009-1559-5
https://doi.org/10.2337/diacare.18.6.754
https://doi.org/10.2337/diacare.18.6.754


695Acta Diabetologica (2023) 60:687–695 

1 3

(BENCH-D) study: protocol, tools, and population. Springerplus 
3:1–9. https:// doi. org/ 10. 1186/ 2193- 1801-3- 83

 25. Messina R, Rucci P, Sturt J, Mancini T, Fantini MP (2018) Assess-
ing self-efficacy in type 2 diabetes management: validation of the 
Italian version of the Diabetes Management Self-Efficacy Scale 
(IT-DMSES). Health Qual Life Outcomes 16(1):71. https:// doi. 
org/ 10. 1186/ s12955- 018- 0901-3

 26. Bradley C (1994) The diabetes treatment satisfaction question-
naire: DTSQ. In: Bradley C (ed) Handbook of psychology and dia-
betes: a guide to psychological measurement in diabetes research 
and practice. Harwood Academic Publishers, Chur, Switzerland, 
pp 111–132

 27. Nicolucci A, Giorgino R, Cucinotta D, Zoppini G, Muggeo M, 
Squatrito S et al (2004) Validation of the Italian version of the 
WHO-well-being questionnaire (WHO-WBQ) and the WHO-
diabetes treatment satisfaction questionnaire (WHO-DTSQ). 
Diabetes Nutr Metab 17(4):235–243 (PMID:15575345)

 28. Carlson ED (2000) A case study in translation methodology 
using the health-promotion lifestyle profile II. Public Health Nurs 
17:61–70. https:// doi. org/ 10. 1046/j. 1525- 1446. 2000. 00061.x

 29. Erkut S, Alarcòn O, Coll CG (1999) The dual-focus approach to 
creating bilingual measures. J Cross-Cult Psychol 30(2):206–218. 
https:// doi. org/ 10. 1177/ 00220 22199 03000 2004

 30. Ahmed N, Bestall JC, Payne SA, Noble B, Ahmedzai SH (2009) 
The use of cognitive interviewing methodology in the design 
and testing of a screening tool for supportive and palliative care 
needs. Support Care Cancer 17(6):665–673. https:// doi. org/ 10. 
1007/ s00520- 008- 0521-2

 31. Drennan J (2003) Cognitive interviewing: verbal data in the design 
and pretesting of questionnaires. J Adv Nurs 42:57–63. https:// doi. 
org/ 10. 1046/j. 1365- 2648. 2003. 02579.x

 32. George D, Mallery P (2010) SPSS for Windows step by step : a 
simple guide and reference, 17.0 update. 10th ed. Boston, Allyn 
& Baco44

 33. Hanestad BR, Albrektsen G (1991) Quality of life, perceived dif-
ficulties in adherence to a diabetes regimen, and blood glucose 
control. Diabet Med 8:759–764. https:// doi. org/ 10. 1111/j. 1464- 
5491. 1991. tb016 96.x

 34. Indelicato L, Mariano V, Galasso S, Boscari F, Cipponeri E, 
Negri C, Frigo A, Avogaro A, Bonora E, Trombetta M, Brut-
tomesso D (2017) Influence of health locus of control and fear of 

hypoglycaemia on glycaemic control and treatment satisfaction in 
people with Type 1 diabetes on insulin pump therapy. Diabet Med 
34(5):691–697. https:// doi. org/ 10. 1111/ dme. 13321

 35. Carper MM, Traeger L, Gonzalez JS, Wexler DJ, Psaros C, Safren 
SA (2014) The differential associations of depression and diabe-
tes distress with quality of life domains in type 2 diabetes. Qual 
Life Res J Behav Med 37(3):501–510. https:// doi. org/ 10. 1007/ 
s10865- 013- 9505-x

 36. de Groot M, Anderson R, Freedland KE, Clouse RE, Lustman PJ 
(2001) Association of depression and diabetes complications: a 
meta- analysis. Psychosom Med 63(4):619–630. https:// doi. org/ 
10. 1097/ 00006 842- 20010 7000- 00015

 37. Indelicato L, Calvo V, Dauriz M, Negri A, Negri C, Trombetta 
M, Bonora E (2020) Depressive symptoms and glycaemic control 
in adults with type 1 diabetes: an exploratory study on the role of 
family functioning. Acta Diabetol 57(1):23–30. https:// doi. org/ 10. 
1007/ s00592- 019- 01356-z

 38. Gonzalez JS, Peyrot M, McCarl LA, Collins EM, Serpa L, Mim-
iaga MJ et al (2008) Depression and diabetes treatment nonadher-
ence: a meta- analysis. Diabetes Care 31(12):2398–2403. https:// 
doi. org/ 10. 2337/ dc08- 1341

 39. Forlenza GP (2019) Use of artificial intelligence to improve dia-
betes outcomes in patients using multiple daily injections therapy. 
Diabetes Technol Ther 21(S2):S24–S28. https:// doi. org/ 10. 1089/ 
dia. 2019. 0077

 40. Tanenbaum ML, Hanes SJ, Miller KM, Naranjo D, Bensen R, 
Hood KK (2017) Diabetes device use in adults with type 1 diabe-
tes: barriers to uptake and potential intervention targets. Diabetes 
Care 40(2):181–187. https:// doi. org/ 10. 2337/ dc16- 1536

 41. Wong JC, Dolan LM, Yang TT, Hood KK (2015) Insulin pump 
use and glycemic control in adolescents with type 1 diabetes: pre-
dictors of change in method of insulin delivery across two years. 
Pediatr Diabetes 16(8):592–599. https:// doi. org/ 10. 1111/ pedi. 
12221

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1186/2193-1801-3-83
https://doi.org/10.1186/s12955-018-0901-3
https://doi.org/10.1186/s12955-018-0901-3
https://doi.org/10.1046/j.1525-1446.2000.00061.x
https://doi.org/10.1177/0022022199030002004
https://doi.org/10.1007/s00520-008-0521-2
https://doi.org/10.1007/s00520-008-0521-2
https://doi.org/10.1046/j.1365-2648.2003.02579.x
https://doi.org/10.1046/j.1365-2648.2003.02579.x
https://doi.org/10.1111/j.1464-5491.1991.tb01696.x
https://doi.org/10.1111/j.1464-5491.1991.tb01696.x
https://doi.org/10.1111/dme.13321
https://doi.org/10.1007/s10865-013-9505-x
https://doi.org/10.1007/s10865-013-9505-x
https://doi.org/10.1097/00006842-200107000-00015
https://doi.org/10.1097/00006842-200107000-00015
https://doi.org/10.1007/s00592-019-01356-z
https://doi.org/10.1007/s00592-019-01356-z
https://doi.org/10.2337/dc08-1341
https://doi.org/10.2337/dc08-1341
https://doi.org/10.1089/dia.2019.0077
https://doi.org/10.1089/dia.2019.0077
https://doi.org/10.2337/dc16-1536
https://doi.org/10.1111/pedi.12221
https://doi.org/10.1111/pedi.12221

	Assessing attitudes towards insulin pump therapy in adults with type 1 diabetes: Italian validation of the Insulin Pump Attitudes Questionnaire (IT-IPA questionnaire)
	Abstract
	Aims 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design and participants
	Instruments
	The Italian version of the Insulin Pump Attitudes Questionnaire, IT-IPA
	Patient Health Questionnaire, PHQ-9
	Generalized Anxiety Disorder, GAD-7
	Problem Areas in Diabetes Scale, PAID-5
	The Italian version of the Diabetes Management Self-Efficacy Scale, IT-DMSES
	Diabetes Treatment Satisfaction Questionnaire, DTSQ

	Face and content validity
	Statistical analysis

	Results
	Study sample
	Confirmatory factor analysis
	Internal consistency
	Convergent and discriminant validity

	Discussion
	Conclusions
	References


