
314 https://doi.org/10.22365/jpsych.2024.017 / Psychiatriki 2024, 35:314–323

Dimensionality and psychometric properties 
of the Greek version of the Diabetes Impact 
and Device Satisfaction (DIDS) scale
Emmanouil S. Benioudakis,1,2 Argyroula Kalaitzaki,3 Eleni Karlafti,2 Oxana Ahanov,4 
Elisavet Kapageridou,5 Christos Savopoulos,2 Triantafyllos Didangelos2

1Psychiatric Clinic, General Hospital of Chania, Chania, Crete,  
2 Diabetes Center, 1st Propaedeutic Department of Internal Medicine, Medical School, “AHEPA” University General Hospital, Aristotle 
University of Thessaloniki, Thessaloniki, Macedonia, 

3 Department of Social Work, Laboratory of Interdisciplinary Approaches to the Enhancement of Quality of Life, Health Sciences Faculty, 
Hellenic Mediterranean University, Heraklion, Crete, 

4Department of Medicine, National and Kapodistrian University of Athens, Athens, 
5Department of Medicine, Democritus University of Thrace, Thrace, Greece

ARTICLE HISTORY: Received 29 April 2024/Revised 20 September 2024/Published Online 25 September 2024

Corresponding author: Emmanouil S. Benioudakis, Diabetes Center, 1st Propaedeutic Department of Internal Medicine, Medical School, 
“AHEPA” University General Hospital, 1 Stilponos Kyriakidi street, GR-546 36 Thessaloniki, Greece • e-mail: empeniou@auth.gr

Research article

ABSTRACT

Type 1 diabetes mellitus (T1D) is a chronic condition with rising prevalence. Exogenous insulin administration is the only 
treatment for individuals with T1D to prevent diabetes-related complications. Diabetes-related technology has signifi-
cantly contributed to the management of T1D by reducing the burden of living with diabetes and providing greater 
flexibility in insulin management during daily activities. This study presents the psychometric properties of the Greek 
translation of the Diabetes Impact and Device Satisfaction (DIDS) Scale, which assesses satisfaction with the use of an 
insulin delivery device and the impact of diabetes management on individuals with T1D. A sample of 101 adults with T1D, 
mostly females (71.3%), with a mean age of 38.4 years (±11.7), completed the translated Greek version of DIDS (DIDS-
Gr). Exploratory factor analysis revealed three factors: ‘Device Satisfaction’, ‘Diabetes Management Impact’, and (new 
factor) ‘Device Usability’. The internal consistency indices (Cronbach’s alpha) for the subscales were 0.86, 0.71, and 0.60, 
respectively. Furthermore, convergent validity was demonstrated with moderate to high positive correlations between 
the DIDS-Grand the Diabetes Quality of Life Brief Clinical Inventory (DQoL-BCI) and its subscales, while divergent validity 
was also confirmed with weaker correlations with the depression subscale of the Hospital Anxiety and Depression Scale 
(HADS). Additionally, test-retest reliability and differential validity were present in our study. Therefore, DIDS-Gr is a val-
id and reliable measure for assessing the impact of diabetes on individuals with T1D and the satisfaction with the use of 
an insulin delivery device in Greece.
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Introduction

Type 1 diabetes mellitus (T1D) is a chronic condition 
with rising prevalence, constituting 5% to 10% of all cas-
es of diabetes mellitus (DM).1 The main cause of T1D is 
the autoimmune destruction of β-pancreatic cells, and 
the only treatment for individuals with T1D is exogenous 
insulin administration.1,2 Lifelong glycaemic control con-
stitutes a primary objective in the management of T1D 
to prevent diabetes-related complications, such as di-
abetic ketoacidosis, macrovascular and microvascular 
complications, and even premature death.3,4

A chronic condition such as T1D requires constant 
monitoring and regulation to avoid chronic complica-
tions.5 Managing T1D is a complex task that requires 
multiple daily injections or the use of a Continuous 
Subcutaneous Insulin Infusion (CSII). Additionally, it en-
tails regular testing through self-monitoring of blood 
glucose (SMBG) or continuous glucose monitoring 
(CGM).6,7 Diabetes-related technology has improved 
dramatically over the last few decades, particularly in 
the accuracy, reliability, and robustness of CGM devices. 
These advances now enable the adjustment of insulin 
dosage for basal insulin, premeal, and correction boluses 
without requiring additional confirmation from a blood 
glucose meter.6 Moreover, diabetes-related technology 
provides a sense of safety and security for individuals 
by avoiding severe hypoglycaemia, preventing diabet-
ic ketoacidosis, and maintaining sugar levels within an 
appropriate range with minimal fluctuations.8,9 Recent 
reviews have shown that devices that are easy to oper-
ate, integrated with intuitive mobile applications, such 
as insulin pens or smart pens, and CSII therapy, have re-
duced the burden of living with diabetes and improved 
the quality of life (QoL).10–12 Moreover, in conjunction 
with pioneering Advanced Hybrid Closed-Loop systems 
(AHCL), the psychological impact of living with diabetes 
can be markedly reduced. Automating numerous as-
pects of insulin delivery results in effectively minimizing 
the risk of fluctuations, and therefore, in mitigating cer-
tain psychological symptoms, such as stress and anxiety 
of managing T1D, particularly for individuals leading ac-
tive lifestyles.5,13

Notwithstanding the diabetes-related technology 
advancements, few tools exist to assess patients’ expe-
rience using these. However, balancing optimal health 
outcomes and satisfaction using such devices is crucial 
to increasing patients’ acceptance, adoption, commit-
ment/adherence rates, and satisfaction with their use. If 
not evaluating self-reported needs, priorities, and pref-
erences before the design and development of such a 

device, patients’ perceived easiness, usefulness, and 
effectiveness of devices in decreasing any burden and 
improving their quality of life should be evaluated with 
validated tools.14 Martin-Delgado et al’s (2023) scop-
ing review identified two patient-reported experience 
measures (PREMs) and 32 patient-reported outcome 
measures (PROMs) related to type 1 and 2 diabetes. 
Among those, the Diabetes Injection Device Experience 
Questionnaire (DID-EQ) measures patients’ experiences 
with using a medical device, and the Treatment Related 
Impact Measure for Diabetes Device (TRIM-DD) meas-
ures the impact of treatment on people with DM.15-
17 In addition, other instruments such as the Insulin 
Delivery Satisfaction Survey and the INSPIRE assess ei-
ther the psychosocial impact of diabetes on daily life 
or device-related satisfaction.18,19 To assess patient’s 
experience related to insulin delivery device interac-
tion (insulin pumps, pens, syringes, etc.), specifically 
device-related satisfaction, and the impact of diabetes 
management on an individual’s life at the time of device 
use, Manning and his colleagues in 2020 developed the 
Diabetes Impact and Device Satisfaction (DIDS) Scale.20 
DIDS excels over the other instruments, as it was devel-
oped for use with any insulin delivery device and meas-
ures both patients’ device-using satisfaction and the 
diabetes management impact on their lives. Moreover, 
the two-factor DIDS was shown to be a valid and reliable 
instrument with robust psychometric properties.20

Given the importance of an instrument to measure 
both satisfaction with the use of a device and diabetes 
management impact on T1D patients’ lives and that to 
date, there is no such instrument in Greek, the aim of 
this study was to translate and examine the dimension-
ality and the psychometric properties of the DIDS Scale 
in a Greek sample (hereafter referred to as DIDS-Gr).

Material and Method

Procedure

Initially, two independent native speakers translated 
the DIDS into Greek (forward translation). Subsequently, 
a bilingual individual performed a backward translation, 
after which all authors conducted a cultural adaptation 
of the final version of the questionnaire. A reconciled 
version of the DIDS was developed. Finally, a psycholo-
gist and a diabetologist, both experts in the field, con-
ducted the face validity process. Based on their exper-
tise, they examined the extent to which the DIDS-Gr 
reflected the constructs of diabetes impact and device 
satisfaction for people with T1D. Permission to access 
and use the DIDS was granted. The study has been ap-
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proved by the Ethics Committee of Aristotle University 
of Thessaloniki and has been conducted following the 
Declaration of Helsinki.

Participants

Adults with T1D were invited to participate in the 
study by both the Diabetes Center of “AHEPA” General 
University Hospital of Thessaloniki and associations of 
individuals with T1D throughout Greece. The announce-
ment described the project and included a Google Form 
link with additional study information. Participants pro-
vided online informed consent regarding their rights 
(e.g., voluntary participation and anonymity of the pro-
cess). Exclusion criteria included T1D people under age 
18, non-Greek-speaking T1D people, those with other 
types than T1D diabetes mellitus, and those with T1D 
duration of 12 months or less. One hundred and one 
adults with T1D aged between 18 and 57 years (M=38.4 
±11.7), completed the survey. The majority of the pa-
tients were females (71.3%), married (44.6%), employed 
(69.3%), and with high school or university education 
(68.3%). Finally, a random subsample of 19 T1D partic-
ipants voluntarily underwent the cognitive debriefing 
stage and were retested four weeks later to assess the 
test-retest reliability of the scale. The detailed sociode-
mographic characteristics of the test and re-test sam-
ples are presented in table 1.

Measures

The Diabetes Impact and Device Satisfaction (DIDS) 
Scale is a self-report, two-dimensional questionnaire 
comprising 11 items. It was designed to assess satisfac-
tion and the impact of diabetes management, specifical-
ly related to the interaction with insulin delivery devices, 
including insulin pumps and devices used for Multiple 
Daily Injection (MDI) therapy, such as pens, smart pens, 
and syringes. Respondents rate each item on a 10-point 
Likert scale ranging from 1 to 10, with items 5 and 7 
being reverse scored. Seven of the items assess satis-
faction related to the insulin delivery device and the 
remaining four assess the impact of diabetes manage-
ment. The Cronbach’s alpha coefficients of the original 
version of the DIDS were αDevice Satisfaction=0.86 and αDiabetes 

Impact= 0.71.20 The Greek version of the DIDS is available in 
Supplementary 1.

The Diabetes Quality of Life Brief Clinical Inventory 
(DQoL-BCI) is a 15-item self-report questionnaire de-
signed to assess the overall Health-Related Quality of 
Life (HRQoL) for individuals with both type 1 and type 2 
diabetes. The DQoL-BCI includes two subscales: ‘satisfac-

tion related to therapy and quality of life’, which is evalu-
ated on a scale from 1 (very satisfied) to 5 (very unsatis-
fied), and the “frequency of negative implications of dia-
betes therapy” which is evaluated on a scale from 1 (nev-
er) to 5 (constantly). Higher scores on DQοL-BCI indicate 
poorer QoL.21 The Greek translation of the DQοL-BCI has 
demonstrated both good reliability and validity.22 In this 
study, the DQοL-BCI Cronbach alpha coefficients were 
αDQoL-BCI total=0.83, αsatisfaction=0.79, and αnegative implications=0.7.

Hospital Anxiety and Depression Scale (HADS) is 
a self-report rating scale consisting of 14 items on a 
4-point Likert scale. The scale comprises two subscales, 
“Anxiety” (HADS-A) and “Depression” (HADS-D), each 
one of which consists of seven items, with scores rang-
ing from 0 to 21. Higher scores indicate higher levels of 
anxiety or depression.23 The scale can be used in both 
hospitalized patients and the general population. The 
translation of HADS into Greek is both reliable and 
valid.24 In this study, the HADS Cronbach alpha coeffi-
cients were αHADS-A=0.84 and αHADS-D=0.81.

Statistical analysis

Initially, face validity and Content Validity Index (CVI) 
were assessed. The Greek translation of the DIDS was 
submitted to a panel of three independent experts in 
diabetes mellitus, comprising an internist and two psy-
chologists. These experts were tasked with evaluating 
the items of both scales for content equivalence, using 
a 3-point Likert scale: 1=necessary, 2=useful but not nec-
essary, and 3 = unnecessary. The total CVI was then calcu-
lated by dividing the number of items ranked as 1 (nec-
essary) by the total number of items in each scale (i.e.,11). 
An unforced exploratory factor analysis (EFA) was con-
ducted using Principal Axis Factoring and both Oblimin 
and Varimax rotation with Kaiser Normalization to inves-
tigate the construct validity of the DIDS-Gr. Sampling ad-
equacy was assessed using the Kaiser-Meyer-Olkin (KMO) 
test, along with Bartlett’s test of sphericity.25 Test-retest 
reliability was assessed using the intraclass correlation 
coefficient (ICC) 2-way mixed-effects model for meas-
urements (Type: Absolute Agreement), and internal con-
sistency of the subscales of the DIDS-Gr was evaluated 
using Cronbach’s alpha coefficients.26 Construct validity 
was investigated by calculating two-tailed Pearson’s cor-
relation coefficients among the subscales of DIDS-Gr and 
the DQoL-BCI total score and its subscales “Satisfaction” 
and “Negative Impact”, as well as the HADS “Anxiety” and 
“Depression” subscales. Medium-to-high correlations 
(|r|>0.4) were considered indicative of convergent valid-
ity, while weaker correlations were considered indicative 
of discriminant validity.27 Finally, the differential validity 
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(known groups method) was assessed by independent 
samples t-test between AHCL users and the rest of the 
sample (MDI or CSII users).28 The effect size was calculat-
ed according to Cohen’s guidelines.29 The significance 

level was set at p < 0.05. All analyses were conducted 
using SPSS version 26 (SPSS Inc., Chicago, IL, USA), while 
the parallel analysis was carried out using Monte Carlo 
PCA for Parallel Analysis.

Table 1. Demographic characteristics of the participants.

Characteristics Total sample (n=101) 
Mean±SD/N (%)

Re-test sample (n=19) 
Mean±SD/N (%)

Age (years) 38.4±11.7 35.3±13

Diabetes duration (years) 21.9±11.2 20.5±10

Gender 

   Male 29 (28.7) 3 (15.8)

   Female 72 (71.3) 16 (84.2)

Educational Level 

   Primary and secondary 32 (31.7) 6 (31.6)

   University 69 (68.3) 13 (68.4)

Family status 

   Unmarried 37 (36.6) 10 (52.6)

   Married 45 (44.6) 8 (42.1)

   Divorced 5 (5) 1 (5.3)

   Other 14 (13.9) 0 (0)

HbA1c (self-report) 7.2±1.4 6.9±1.4

CGM (use) 88 (87.1) 17 (89.5)

Treatment: insulin pump 60 (59.4) 13 (68.4)

   Medtronic 640G 12 (20) 3 (23.1)

   Medtronic 780G 33 (55) 8 (61.5)

   Omnipod Dash 8 (13.3) 1 (7.7)

   Other 7 (11.7) 1 (7.7)

Closed-loop 34 (33.7) 9 (47.4)

Employment
   Paid work (employed) 70 (69.3) 12 (63.2)

   Unemployed 12 (11.9) 2 (10.5)

   Retired 5 (5.0) 0 (0)

   Other 14 (13.9) 5 (26.3)

Income status

   Low 21 (20.8) 5 (26.3)

   Average 56 (55.4) 10 (52.6)

   Good 24 (23.8) 4 (21.1)

Psychosocial characteristics

DQoL-BCI (Total score) 32.1±8.8 N/A

    DQoL- BCI (Satisfaction) 17.2±5.8 N/A

    DQoL- BCI (Negative impact) 14.8±4.0 N/A

HADS Depression 4.3±3.5 N/A

HADS Anxiety 6.4±4 N/A

Note: HbA1c: hemoglobin A1c; CGM: Continuous Glucose Monitoring; DQoL-BCI (Total score):  Diabetes Quality of Life Brief Clinical 
Inventory - Total score (15-75); DQoL-BCI (Satisfaction): Diabetes Quality of Life Brief Clinical Inventory - Satisfaction (8-40); DQoL- 
BCI (Negative impact):  Diabetes Quality of Life Brief Clinical Inventory – Satisfaction (7-35); HADS Depression: Hospital Anxiety and 
Depression Scale - Depression (0-21); HADS Anxiety: Hospital Anxiety and Depression Scale – Anxiety (0-21); N/A: Not Applicable
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Results
Translation, cultural adaptation, face validity, 
and cognitive debriefing

During the translation process, any discrepancies that 
arose were discussed and resolved, resulting in a con-
sensus version in Greek, and the cultural adaptation 
process was reviewed by all authors. Following this, the 
panel of experts who conducted the face validity found 
that the DIDS-Gr scale reflected the diabetes impact and 
device satisfaction among people with DM. Cognitive 
debriefing was assessed through interviews with 19 vol-
unteers. Participants first completed the DIDS-Gr and 
were then interviewed to assess the clarity and compre-
hensiveness of the scale instructions and items.

Content validity

An agreement of 90% was found among the panel of 
experts, which is an acceptable index.20 Item No.10 “How 
often do you worry about going low?” was unanimously 
assessed as ‘useful but not necessary’.

Structural validity

Initially, a Confirmatory Factor Analysis (CFA) was 
conducted to assess the proposed two-factor struc-
ture (Supplementary 2); however, two items (5 and 7) 
loaded below 0.4.31 Additionally, the model fit indi-
ces did not meet the acceptable criteria: x2(43)=100.9, 
p<0.001, x2/df=2.346, GFI=0.853, TLI=0.801, CFI=0.845, 
RMSEA=0.116, and SRMR=0.0921. Consequently, we 
proceeded with an Exploratory Factor Analysis (EFA) to 
further investigate the underlying structure of the data.

An unforced (EFA) was conducted using the Principal 
Axis Factoring method for factor extraction, employing 
both oblique rotation (Direct Oblimin) and orthogonal 
rotation (Varimax) rotation. Additionally, a cut-off of ≥ 
0.45 was applied to identify meaningful factor loadings 
using the latent root criterion, retaining factors with 
Eigenvalues greater than 1.0. A three-factor structure 
was identified and confirmed by both rotations and the 
parallel analysis (Supplementary 2), with the extract-
ed factors explaining 63.4% of the total variance. KMO 
coefficient was equal to 0.767 and Barlett x2 value was 
408.5 (p<0.001). The final communality estimates af-
ter rotation were high for all items (>0.36) except items 
No.5 (0.27) and No.10 (0.23). All factor loadings exceed-
ed 0.45, ranging from 0.45 to 0.80. The11 items were 
allocated in three factors: “Device Satisfaction” (1,2,4,6); 
“Diabetes Management Impact” (8,9,10,11); and (new 
factor) “Device Usability” (3,5,7). The three-dimensional 
structure of the DIDS-Gr is presented in table 2.

Descriptive statistics of the DIDS-Gr and AHCL 
differences

The mean scores of the subscales “Device Satisfaction”, 
“Diabetes Management Impact”, and “Device Usability” 
of the DIDS-Gr were 33.7 (±5.9), 14.8 (±6.5), and 26.5 
(±4.3), respectively. Of the total sample, 34 participants 
(33.7%) used the pioneer AHCL technology. Statistically 
significant differences were found in favor of the AHCL 
users in the subscales “Device Satisfaction” (36.1±4.9 vs 
32.5±6.0; t (99) 2.99, p=0.003, d= 0.65) and the “Diabetes 
Management Impact” (12.6±5.3 vs 15.9±6.9; t (99)–2.38, 
p=0.019, d=0.53) compared to the rest of the sample.

Test-retest reliability

The ICC values for the 19 volunteers who were retest-
ed four weeks later were as follows: “Device Satisfaction” 
subscale: 0.88 (p<0.001); “Diabetes Management 
Impact” subscale: 0.81 (p=0.001); and Device Usability” 
(new subscale) >0.90 (p<0.001).

Internal consistency

The Cronbach’s alpha coefficients for the sub-
scales of the 11-item DIDS-Gr were as follows: “Device 
Satisfaction” 0.86; “Diabetes Management Impact” 0.71; 
and (new factor) “Device Usability” 0.60, whereas when 
calculated specifically for the sub-sample of those using 
insulin pump therapy (n=60), Cronbach’s alpha coeffi-
cient increased to 0.69. Inter-items correlations, means, 
and standard deviations of the 11 items of the DIDS-Gr, 
as well as Cronbach’s alpha if the item is deleted are pre-
sented in Supplementary 2.

Construct validity

Convergent validity was supported by positive cor-
relations between the “Diabetes Management Impact” 
subscale of the DIDS-Gr and both the subscales and the 
total score of DQoL-BCI and by negative correlations 
between the “Device Satisfaction” subscale of the DIDS-
Grand the “Total score” and “Satisfaction” subscale of the 
DQoL-BCI (because low scores indicate greater satisfac-
tion, a negative sign reflect a correlation between the 
variables). In addition, divergent validity was confirmed 
by weak negative correlations between the “Depression” 
subscale of the HADS and both the “Device Satisfaction” 
and “Device Usability” subscales of the DIDS-Gr. The cor-
relations are presented in table 3.

Discussion
This study reports the translation, cultural adaptation, 

and psychometric properties of the DIDS in the Greek 
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language (i.e., DIDS-Gr). The DIDS-Gr was validated, and 
the 11-item scale proved to be an acceptable, reliable, 
and valid tool for assessing satisfaction with the use of 
an insulin delivery device and the impact of diabetes on 
individuals with T1D in Greece.

Initially, we conducted a CFA to validate the original 
two-factor structure of the DIDS. However, the results 
were unsatisfactory, prompting us to perform two sep-
arate Exploratory Factor Analyses (EFA) using Varimax 
and Direct Oblimin rotations, in line with the approach 
used during the development of the DIDS.20 As the dif-
ferences between the two solutions were negligible, we 
presented the orthogonal rotation (Varimax), following 
Pedhazur and Schmelkin’s strategy.20,32 Unlike the orig-
inal DIDS, the EFA of our study identified three factors, 
two of which were similar to the original DIDS, and thus 
the original naming was retained. These were: “Device 
Satisfaction” (four items, in contrast to seven of the orig-
inal DIDS) and “Diabetes Management Impact” (four 
items, same as the original). The new factor of the DIDS-
Gr, consisting of three items (3: ‘My current insulin deliv-
ery device is easy to use’, 5: ‘My current insulin delivery 

device is a hassle to use’, and 7: ‘My current insulin deliv-
ery device is too complicated’), refers to the usability of 
the device, and it was named “Device Usability”. We be-
lieve that the items of the ‘new factor’ refer primarily on 
insulin pump therapy users since there were no partici-
pants in our study using a smart pen device; the low fac-
tor loadings of these three items (i.e., 3, 5, and 7) when 
the EFA was conducted exclusively among MDI users 
in Manning’s study and the increase of the Cronbach’s 
alpha value in this study when calculated separately in 
the sub-group of pump therapy users ascertain this as-
sertion.20 

The three-factor structure of the DIDS-Gr demonstrat-
ed satisfactory psychometric properties, as indicated by 
acceptable Cronbach’s alphas and test-retest reliabili-
ties. The alpha reliability for the “Diabetes Management 
Impact” subscale was comparable to that of the original 
version,20 while the “new subscale” showed acceptable 
reliability among insulin pump users. The correlations 
between the DIDS-Gr and DQoL-BCI were consistent 
with expectations, supporting both the convergent 
and divergent validity of the DIDS-Gr. In the absence 

Table 2. The three-factor solution extracted by the Exploratory factor analysis  and the internal consistency reliability of the three 
factors of DIDS- Gr 

three-factor solutiona

Device 
Satisfaction

Diabetes 
Management  

Impact

Device Usability

My current insulin delivery device helps me feel more in control of my 
diabetes6 0.806

How much do you trust your insulin delivery device?2 0.773

How satisfied are you with your insulin delivery device?1 0.731

My current insulin delivery device helps me have good blood glucose 
control4 0.708

How often do you have a bad night sleep due to diabetes?8 0.737

How often do you wake up at night to treat a low blood glucose?9 0.691

How often do you worry about going low?10 0.463

How often do you miss work, school, chores, or other responsibilities due 
to diabetes?11 0.456

My current insulin delivery device is too complicated7 0.680

My current insulin delivery device is easy to use3 0.602

My current insulin delivery device is a hassle to use5 0.458

Score range 4–40 4–40 3–30

Mean±sd 33.7±5.9 14.8±6.5 26.5±4.3

Eigenvalue 4.2 1.5 1.27

% variance explained 38.21 13.7 11.56

Cronbach’s alpha 0.86 0.71 0.6

Note: a Unforced three-factor solution with principal components analysis and Varimax rotation; Factor loadings ≥ 0.45 are presented
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of similar analyses in the original article of its develop-
ment, our findings align with existing literature, which 
demonstrates positive correlations between the use of 
advanced diabetes-related technology and (QoL).20,33,34 
Divergent validity was as expected, as individuals with 
T1D are at a higher risk of depression compared to the 
general population, regardless of whether they use an 
MDI or an insulin pump therapy.35–37

Furthermore, the DIDS-Gr showed differential validity 
between the AHCL users and non-AHCL users, such as 
MDI and CSII users. The AHCL system provides automat-
ed basal and bolus insulin correction. It utilizes a mod-
el-based adaptive algorithm with an insulin feedback 
module, delivering insulin micro boluses with additional 
safety features for the user. This results in an increase in 
the time users spend in euglycaemia.38,39 Thus, it was rea-
sonable to expect differences in favor of the AHCL users 
in the “Device Satisfaction” and “Diabetes Management 
Impact” subscales of DIDS-Gr.

The findings of the present study suggest that the 
DIDS-Gr is a valid and reliable measure for assessing sat-
isfaction with the use of an insulin delivery device and 
the impact of T1D management on individuals in Greece. 
Key strengths of the present study include the rigorous 
validation process, the longitudinal design that allowed 
for test-retest reliability, and the examination of conver-
gent, discriminant, and differential validity. Having one 
instrument for assessing three aspects of device use is 
another strength of this study. There are, however, some 
limitations that need to be acknowledged, such as the 
relatively small sample size that did not allow for sepa-
rated EFAs among MDI and CSII users, and the fact that 
more women with T1D than men responded to the sur-
vey. Future studies should confirm the three-factor mod-

el that emerged from this survey and compare it across 
samples using different insulin pump devices.

Conclusion and implications
This study resulted in the availability of a short, quick, 

and easy-to-use instrument in Greek for measuring T1D 
patients’ experiences and satisfaction with the use of an 
insulin delivery device and the impact of diabetes man-
agement on their lives, which is acceptable, valid, and 
reliable. The psychometric validation of the DIDS-Gr in-
dicated a three-factor construct (“Device Satisfaction”, 
“Diabetes Management Impact”, and “Device Usability”) 
with high internal consistency reliability, and satisfac-
tory convergent, discriminant, and differential validity. 
The implications of this study could guide the develop-
ment of improved devices and tailored solutions taking 
into consideration patients’ perceptions and satisfaction 
with their use, whereas interventions could be also de-
veloped and implemented to promote device engage-
ment, adherence, and satisfaction. Achieving optimal 
health outcomes and satisfaction with device use is the 
cornerstone of patient’s decrease of attrition in device 
use, an increase in engagement, and consequently, im-
prove their quality of life and increase their well-being.
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Table 3. Correlations of the subscales of DIDS-Gr with validity measures.

Device Satisfaction Diabetes Management 
Impact

Device Usabilitya

DQoL-BCI (Total score) –0.583** 0.673** –0.458**

DQoL- BCI (Satisfaction) –0.616** 0.519** –0.397**

DQoL- BCI (Negative impact) –0.381** 0.722** –0.427**

HADS Depression –0.214* 0.389** –0.243*

HADS Anxiety –0.363** 0.417** –0.159

Note: a New subscale, *p<0.05, **p<0.01
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ΠΕΡΙΛΗΨΗ

Ο σακχαρώδης διαβήτης τύπου 1 (ΣΔ1) είναι μια χρόνια πάθηση με διαρκώς αυξανόμενο επιπολασμό. Η μόνη θεραπεία για 
άτομα με ΣΔ1 για την πρόληψη πιθανών επιπλοκών που σχετίζονται με τον σακχαρώδη διαβήτη (ΣΔ) είναι η εξωγενής χορήγη-
ση ινσουλίνης. Η τεχνολογία που συνδέεται με τον ΣΔ έχει συμβάλει σημαντικά στη διαχείρισή του, μειώνοντας την επιβάρυν-
ση που συνδέεται με τον ΣΔ και παρέχοντας παράλληλα μεγαλύτερη ευελιξία στη διαχείριση της ινσουλίνης κατά τη διάρκεια 
των καθημερινών δραστηριοτήτων. Σε αυτή την εργασία παρουσιάζονται οι βασικές ψυχομετρικές ιδιότητες της ελληνικής 
μετάφρασης του ερωτηματολογίου Diabetes Impact and Device Satisfaction (DIDS), το οποίο αξιολογεί την ικανοποίηση των 
ατόμων με ΣΔ1 από τη χρήση μιας συσκευής χορήγησης ινσουλίνης και τις επιπτώσεις της διαχείρισης του ΣΔ. Ένα δείγμα 101 
ενηλίκων με ΣΔ1, αποτελούμενο κυρίως από γυναίκες (71,3%), με μέση ηλικία τα 38,4 έτη (±11,7), συμπλήρωσε τη μεταφρασμέ-
νη ελληνική έκδοση του DIDS (DIDS-Gr). Η διερευνητική παραγοντική ανάλυση αποκάλυψε ένα μοντέλο τριών παραγόντων: 
«Ικανοποίηση από τη συσκευή», «Επιπτώσεις της διαχείρισης του διαβήτη» και «Χρηστικότητα της συσκευής». Οι δείκτες εσω-
τερικής συνοχής (Cronbach alpha) για τις υποκλίμακες ήταν 0,86, 0,72 και 0,60, αντίστοιχα. Επιπλέον, η συγκλίνουσα εγκυρό-
τητα επιβεβαιώθηκε με μέτριες έως υψηλές θετικές συσχετίσεις μεταξύ του DIDS-Gr και του DQoL-BCI και των υποκλιμάκων 
του («ικανοποίηση» και «αρνητική επίδραση»), ενώ η αποκλίνουσα εγκυρότητα επιβεβαιώθηκε με χαμηλές συσχετίσεις με την 
υποκλίμακα της κατάθλιψης του HADS. Τέλος, μέσα από τη μελέτη αναδείχθηκε η αξιοπιστία των επαναληπτικών μετρήσεων 
και η διαφορική εγκυρότητα. Επομένως, το DIDS-Gr είναι ένα έγκυρο και αξιόπιστο εργαλείο για την αξιολόγηση της ικανοποί-
ησης από τη χρήση συσκευής χορήγησης ινσουλίνης και των επιπτώσεων του διαβήτη σε άτομα με ΣΔ1 στην Ελλάδα.

ΛΕΞΕΙΣ ΕΥΡΕΤΗΡΙΟΥ: Σακχαρώδης διαβήτης τύπου 1, επιπτώσεις του διαβήτη, ικανοποίηση από τη συσκευή, εγκυρότητα, 
αξιοπιστία, ανάλυση παραγόντων.


