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Objective: The aim of this study was to translate and cross-culturally adapt the Insulin Delivery System
Rating Questionnaire (IDSRQ) for Brazilian users. Validation and reliability analysis of measures were
also performed. Materials and methods: Methodological study comprising the following stages:
forward translation, synthesis, back-translation, assessment by Expert Committee, pre-test and
validation. International guidelines for translation and cross-cultural adaptation of measurement
tools were followed. Validation data provided information about reliability (internal consistency, testretest) and construct validity of the IDSRQ. Results: Content validation by Experts’ assessment was
successful, with a mean Content Validity Index of 0.87 (±0.2). The IDSRQ validation study involved 113
T1DM patients, 46% male, mean age 32.61 (±12.59) years and mean age at diagnosis of diabetes of
17.51 (±12.41). The scale presented good internal consistency (Cronbach’s alpha =0.786). The reliability
analysis of the instrument was conducted by calculating the Intra-class Correlation Coefficient 0.885
(0.834-0.921), which indicated adequate concordance in all measures. Conclusion: The translated
and cross-culturally adapted Brazilian Portuguese version of the IDSRQ may be used to assess
health-related quality of life (HRQOL) and treatment preferences for insulin delivery systems in T1DM
Brazilian patients. Arch Endocrinol Metab. 2020;64(6):710-9
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I

n the treatment of patients with chronic noncommunicable diseases, health care professionals
should take into account both objective factors (clinical
and socio-demographic data) and subjective factors,
such as sense of satisfaction with current and previous
treatments (1,2).
The World Health Organization (WHO) defines
quality of life as perceived by the person’s own life
situation within his/her cultural context and value
system and in relation to his/her objectives and
interests (3). This aspect is particularly important in
the case of diabetes mellitus (DM), where treatment
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requires the patient’s major commitment, often with
adjustments of his/her current lifestyle to requirements
of the treatment (3,4).
Some diabetes-specific quality of life measures have
been developed (5,6). Most of them were originally
developed for use among English-speaking patients.
The Insulin Delivery System Rating Questionnaire
(IDSRQ) was designed to assess the impact of
different insulin delivery systems as comprehensively as
possible (6). It includes measures that are both general
(overall quality of life) and diabetes specific (perceived
clinical efficacy, treatment satisfaction and burden, and
diabetes-related worries and social burdens) (6).
Arch Endocrinol Metab. 2020;64/6
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MATERIALS AND METHODS
Translation and cultural adaptation
The IDSRQ was originally created and is available in
English and has not been used in Brazil so far. The
author of the measure consented to its translation and
application in Brazilian Portuguese.
This methodological study was performed in
accordance with generally accepted international
principles of translation and cross-cultural adaptation
of measurement tools (8). The translation process
included the following steps: preparation; forward
translation; back translation; back translation review;
proofreading and final report (9).
Translation from English into Portuguese was
performed by two independent translators, graduate
students in Translation Studies, whose mother tongue
was Brazilian Portuguese (forward translation). An
analysis and comparison of the translations was
subsequently performed and a consensus version of
the questionnaire in Portuguese was reached. The
next step was for two other independent translators
to re-translate the consensus version of the tool
from Portuguese back into English (backward
translation).
The two back-translated versions were compared
with the original text, and no significant differences
were found. After these steps, 10 healthcare
professionals (physicians, nurses and dieticians) and
8 applied linguists were invited to participate as an
Expert Committee. Figure 1 summarizes translation
and cultural adaptation steps.
Arch Endocrinol Metab. 2020;64/6
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Forward translation (T1)

Forward translation (T2)

Translation synthesis (T1-2)

Back translation (BT1)

Back translation (BT2)

Interdisciplinary meeting

Definition of consolidated version for evaluation via eSurv by Experts (n=12)

Interdisciplinary meeting
Data analysis
Consolidation of adapted version

Figure 1. Translation and cross-cultural adaptation steps

Expert committee analysis
Members of the Expert Committee were selected based
on their expertise in diabetes and English proficiency,
assessed through their curriculum vitae (www.
plataformalattes.com.br). The invitation was sent by
e-mail and a link provided for access to the instrument
previously uploaded to the web e-Surv platform. The
experts were divided into two groups so that assessment
would not take longer than 60 minutes. All the
participants assessed the translated instructions of the
instrument as well as the scales for respondents to record
their answers so that they would assess the translated
version in its entirety as prospective respondents would
receive it and fill it in. The aim was to evaluate semantic,
idiomatic, conceptual and experiential equivalence
between the original and translate items. The experts
were asked to evaluate each statement for ease of
understanding and clarity of the information and to
present suggestions for improvement of the text.
When comparing the original and the translated version,
the experts assessed the translated instrument in terms of
need for retranslation (1 = requires complete retranslation;
2 = requires partial retranslation with substantial editing;
3 = requires partial retranslation with minor editing to
improve the text; 4 = does not require retranslation). After
obtaining the experts’ responses, the Content Validity Index
(CVI) was calculated, defined by the sum of the relative
frequencies of “3” and “4” responses. The assumption was
that the higher the CVI, the lower the amount of editing
needed to improve the text (10).
711
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The IDSRQ provides a multidimensional measure
of overall preference, incorporating not only a
retrospective comparison with the previously used
delivery system but also a prospective measure of
interest in changing current system. It is designed to
be used with any insulin delivery system and to permit
comparisons of various systems (e.g., pen versus syringe,
one pump versus another pump etc.) An instrument
like the IDSRQ is not available in Brazil and might be
useful to improve diabetes care (7).
The aim of this study was to translate and culturally
adapt the IDSRQ into Brazilian Portuguese. We also
tested the psychometric properties of the translated
version in a Brazilian validation sample.
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Validity and reliability
Assessment of the reliability and validity of the Brazilian
Portuguese IDSRQ was carried out in a sample
of Brazilian patients with T1DM who were using
continuous subcutaneous insulin infusion (CSII) or
multiple daily injections (MDI) of insulin.
To calculate the sample size, a psychometric
property was chosen that involves both the moment of
the test and of the retest, the temporal reproducibility,
and an alternative to its measure, the linear correlation.
Thus, a significance level of 5%, test power of 80%,
standard deviation equal in the test and retest scores
and a correlation coefficient of 0.30 (minimum value
to be detected in the evaluation of reliability) were
considered. The minimum sample size required was
80 individuals. When considering a 20% loss, the final
sample size required was 100 individuals.

Validation subjects
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Participants were recruited among patients with T1DM
using MDI or CSII in ambulatory settings at the
Department of Endocrinology, at Hospital Santa Casa
de Belo Horizonte (public health system). Further
recruitment was done at the practices of two physicians in
the same city. Patients were contacted by the researcher
(Coelho RCLA) and asked to participate in the study.
Those who expressed interest received the link to the
questionnaire via e-mail. At the follow up, a new link to
the questionnaire was sent to the provided e-mail address
2-3 weeks after receiving the initial questionnaire. The
researcher ensures with patients that there were no
significant clinical changes in the interval. General
inclusion criteria were T1DM for ≥ 6 months; treatment
with insulin in CSII or MDI (three or more injections/
day); patient’s agreement consent and physical and
psychological health condition allowing independent
completion of questionnaire; and age above 10 years old.
The study was approved by the Research Ethics
Committee of Santa Casa De Belo Horizonte Group
(CAAE number 65656117.6.1001.5138). The consent
form was made available electronically on the first page
of the web questionnaire, where the patients recorded
their agreement to participate in the study.

Statistical analysis
Descriptive analysis of the categorical variables
was performed by calculating absolute and relative
frequencies, whereas for quantitative variables, the means,
standard deviation, and percentiles were calculated.
712

The score for each item was a metric ranging from
0 for the lowest response option to 100 for the highest
response option, with equal distance between response
categories. Scale scores were computed as the mean of
the completed items (6).
The evaluation of internal consistency was made from
the calculation of Cronbach’s alpha. Cronbach’s alpha is
computed by correlating the score for each scale item with
the total score for each observation and then comparing
that to the variance for all individual item scores.
Test-retest analysis used the intraclass correlation
coefficient (ICC) and Student’s t tests of mean
differences. ICC was calculated in a two-way mixed
effects model where people effects are random and
measures effects are fixed.
Floor and ceiling effects were measured by the
number of respondents receiving the minimum and
maximum scores, respectively.
Data analysis was carried out using the SPSS
statistical software, version 23. The significance level
considered for the statistical tests was 5%.

RESULTS
Expert Committee
Out of the 18 experts invited to participate in the Expert
Committee, 12 completed questionnaires were obtained,
8 of them by healthcare professionals and 4 by applied
linguists. 75% of the experts reported having completed
graduate studies (master and doctoral levels) (Table 1).

Table 1. Characteristics of participants in Expert Committee (n = 12)
Variables
Male/female

n (%)*
5 (41.66%) / 7 (58.34%)

Age (years)
20-30
31-40
41-50

3 (25%)
7 (58.34%)
2 (16.66%)

Domain
Medicine
Nursing
Nutrition
Languages

4 (33.33%)
2 (16.67%)
2 (16.67%)
4 (33.33%)

Graduate studies
Diploma course
Master’s degree
Doctoral degree

3 (25%)
5 (41.66%)
4 (33.33%)

*n (%): absolute and relative frequencies.
Arch Endocrinol Metab. 2020;64/6
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Content validity index (CVI)
In general, the instrument presented reasonable levels
of CVI, resulting in a mean CVI of 0.87 (±0.2). Table 2
shows absolute and relative frequencies of the responses
by Expert Committee participants in the evaluation of
the instrument items and content validity index.
Editing was performed on the translated version
following the suggestions by the experts regarding:
• Narrow meaning of terms – the item “If you
take injections, how many injections do you
take per day?”, had been initially translated as:
[If you use insulin, how many insulin injections
do you take per day?]. The experts argued that
the proposed rendition could be narrowly interpreted as referring to injectable insulin. As
alternative forms of insulin administration are
known, such as inhaled insulin, aiming at longer usability of the translated instrument and
less need for updates, we opted for the broader term [insulin administration] throughout
the questionnaire, which includes the narrower
term subcutaneous insulin injections.
• Type of question - the item “How satisfied are
you with your current insulin delivery system?”
had been initially translated as [Are you satisfied
with your current insulin delivery system?], as
the original “how satisfied” poses a problem in

Portuguese since this kind of question is less frequent than in English. The experts argued a “yes
– no” question could end up eliciting a binary
answer. To solve that problem, an introductory
phrase was added to the translated item: [Regarding your current insulin delivery system...].
Discussion was prompted by the translation of the
item “Uncertainty about getting the amount of insulin
intended” initially translated as [Uncertainty about
the amount of insulin that has to be administered”].
The experts suggested two alternative renditions:
[Uncertainty about delivery of the amount of insulin
intended], [Uncertainty about the amount of insulin
that needs to be administered]. After discussing
these suggestions among healthcare professionals and
linguists, we opted for [Uncertainty whether the system
administers the amount of insulin you need to take].

Validation sample characteristics
A total of 113 individuals with T1DM participated in the
validation step. Table 3 shows their sociodemographic data.
The majority of participants (61.1%) reported to be using
pens as insulin delivery system at the time of questionnaire
filling. The sample was primarily with T1DM patients
(100%), women (54%) and individuals with mean age of
32.61 years old. Most subjects (88.5%) reported monitoring
their blood glucose three or more times per day.

Requires partial
retranslation with
minor editing

Does not require
retranslation

CVI

1

4 (57.14%)

3 (42.86%)

1.00

2

1 (14.28%)

6 (85.72%)

1.00

2 (33.33%)

3 (50.00%)

1 (16.67%)

0.66

1 (16.67%)

3 (50.00%)

1 (16.67%)

0.66

1 (16.67%)

Item*

Requires complete
retranslation

3
4

1 (16.67%)

5

Requires partial
retranslation with
substantial editing

3 (50.00%)

2 (33.33%)

0.84

6

1 (16.67%)

5 (83.33%)

1.00

7

3 (60.00%)

2 (40.00%)

1.00

8

3 (60.00%)

2 (40.00%)

1.00

3 (60.00%)

2 (40.00%)

1.00

1 (20.00%)

1 (20.00%)

0.40

3 (75.00%)

1 (25.00%)

1.00

Mean CVI

0.87

SD

0.20

9
10
11

3 (60.00%)

CVI: Content Validity Index; SD: Standard Deviation.
*1: patient characteristics; 2: frequency of blood glucose monitoring; 3: insulin delivery system current using; 4: treatment satisfaction; 5: daily activity interference; 6: glucose monitoring; 7: clinical
efficacy; 8: diabetes worries; 9: diabetes burden; 10: psychological well-being; 11: overall preference.
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Table 2. Absolute and relative frequencies of Expert Committee responses in the evaluation of the instrument items and content validity index
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Table 3. Demographic and clinical characteristics of individuals with
T1DM who participated in the validation step (n=113)
Variables

n (%)*

Age (years)

32.61 (±12.59)

Sex
Male

52 (46%)

Female

61 (54%)

Mean age at diagnosis of diabetes (years)

17.51 (±12.41)

Education
Unfinished elementary school

13 (11%)

Finished elementary school

39 (35%)

Unfinished high school

35 (31%)

Finished high school

16 (14%)

College

10 (9%)

Current insulin delivery system
Vial and syringe

31 (27.4%)

Pen

69 (61.1%)

Insulin pump

13 (11.5%)

Number of insulin injections taken per day
3

21 (18.6%)

4

20 (17.7%)

5

26 (23%)

6

20 (17.7%)

7

7 (6.2%)

>7

19 (16.8%)

Current insulin
NPH

45 (39.8%)

Glargine U100

39 (34.5%)

Other basal insulin

29 (25.7%)

Lispro

68 (62.4%)

Asparte

25 (22.9%)

Glulisine

6 (5.6%)

Regular

10 (9.1%)

Frequency of blood glucose monitoring
Less than twice daily

5 (4.4%)

Twice daily

8 (7.1%)

Three times daily

31 (27.4%)

More than three times daily

69 (61.1%)

* n (%): Absolute and relative frequencies. “Age” and “mean age at diagnosis of diabetes” are
means ± SD.
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Validity and reliability analysis
Table 4 shows the validity and reliability evaluation
for the Brazilian IDSRQ measures. The overall
Cronbach’s alpha value was 0.786, indicating good
internal consistency. Chronbach’s alpha coefficients
for the Brazilian version ranged from 0.697-0.906 for
714

the following measures: treatment satisfaction, daily
clinical interference, clinical efficacy, diabetes worries
and social burden. Internal consistency of the measure
psychological well-being was 0.288. Cronbach’s alpha
if psychological well-being measure is removed was
0.810 (0.756-0.856).
Out of the 113 participants who completed the
initial questionnaire, 92 (81.4%) completed the followup questionnaire and were used in the test-retest
analysis. Test-retest reliability ranged from 0.941-0.972
and overall ICC was 0.885 (0.834-0.921).
Floor effects (percent with minimum score) ranged
from 0 to 8% (median 0%), and ceiling effects (percent
with maximum score) ranged from 0 to 20% (median 3%).
A copy of the instrument is available in Supplement
Material.

DISCUSSION
The results of our study showed the reliability and
validity of the IDSRQ in its Brazilian version after crosscultural adaptation and validation in T1DM patients.
The decision to cross-culturally adapt an instrument
has to do with the various advantages reported in
the literature, such as saving time and the possibility
of comparing the results with studies carried out in
different countries (11).
Although there is no gold standard template to
follow for translation and cross-cultural adaptation,
four steps are essential and are reported in guidelines
and recommendations: translation, back-translation,
review by an expert committee and pretesting (12). All
steps were rigorously followed in this study to preserve
social, cultural and linguistic characteristics.
Regarding cross-cultural adaptation, CVI of 0.78
or more is expected for translated instruments (13,14).
Accordingly, we obtained a CVI of 0.87.
Sample characteristics in this study were different
from the original IDSRQ validation study. In the
original validation study, 72.1% of the sample was
T1DM patients (6). Our sample was 100% T1DM
patients. Also, our study had 11.5% of the patients
using CSII versus 71.1% in Peyrot and Rubin’s study.
Two major strengths of the study were fulfillment of
the sample suggested by the sample calculation and
high rate of patients answering the retest (81.4%) versus
57.8% in the study conducted by Peyrot & Rubin (6).
The absence of T2DM patients is a limitation of our
study. We opted for not including T2DM patients
Arch Endocrinol Metab. 2020;64/6
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Table 4. Validity and reliability evaluation of the Brazilian IDSRQ measures
Ceiling
(%)

Internal
consistency
(Cronbach’s
Alpha) α

Cronbach’s Alpha
if measure is
removed
(95% CI for
Cronbach’s Alpha)

Intraclass
Correlation
Coefficient
ICC (95% CI)

0

3

0.901

0.789 (0.726-0.843)

0.972 (0.958-0.982)

1.68

8

0

0.906

0.863 (0.823-0.899)

0.956 (0.933-0.971)

-2.61*

30.5-100

0

7

0.843

0.795 (0.735-0.848)

0.941 (0.902-0.965)

2.94*

60.68 (±19.67)

12.5-100

0

4

0.796

0.833 (0.784-0.876)

0.958 (0.936-0.972)

-0.89

50 (±17.84)

7.4-100

0

1

0.697

0.831 (0.780-0.874)

0.942 (0.912-0.962)

1.05

57.16 (±13.53)

28.3-86.7

0

1

0.288

0.810 (0.756-0.856)

0.971 (0.956-0.981)

2.74*

0-100

2

20

0.786

Initial mean

Actual
range
(1-100)

Floor
(%)

Treatment satisfaction (15)

66.52 (±21,15)

13.3-100

Daily activity interference (11)

31.54 (±25.10)

0-100

Clinical efficacy (9)

76.63 (±15.47)

Diabetes worries (6)

Measure (no. items)

Social burden (7)
Psychological well-being (15)
General score

Mean
response
shift

0.885 (0.834-0.921)

Data are means ± SD, unless otherwise indicated. *P ≤ 0.05. CI: confidence interval.
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in T1DM patients. It is a promising and useful tool to
clinicians and researchers to assess patient perception of
their insulin delivery systems. Given the importance of
insulin in the management of diabetes and increasingly
available alternatives insulin delivery systems, we believe
that the application of the instrument may contribute
to implementing care practices based on patients’
preferences.
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SUPPLEMENT MATERIAL

QUESTIONÁRIO DE AVALIAÇÃO DE SISTEMA DE ADMINISTRAÇÃO DE INSULINA
INFORMAÇÕES DO PACIENTE
Sexo:
 Masculino
 Feminino
Idade atual: _____ anos
Idade que tinha quando descobriu o diabetes: _____ anos		
Idade que tinha quando começou a usar insulina: _____ anos
COM QUE FREQUÊNCIA MEDE A GLICOSE?
 Nunca		
 Raramente
 Uma vez ao dia
 Duas vezes ao dia
 Mais do que três vezes por dia

 Algumas vezes por mês
 Três vezes ao dia		

 Algumas vezes por semana

AS QUESTÕES QUE SE SEGUEM SE REFEREM AO SISTEMA DE ADMINISTRAÇÃO DE INSULINA QUE VOCÊ ESTÁ UTILIZANDO ATUALMENTE
Marque todas as opções que se aplicam
No momento, você está usando:
 Frasco e seringa
 Bomba de insulina  Caneta  Insulina inalável
 Outros_____________________________________________________
Há quanto tempo usa esse sistema de insulina? _____ anos _____meses
Quantas vezes por dia você administra insulina?
(Circule um número) 1 2 3 4 5 6 7

Mais de 7

Quais tipos de insulina você usa?
____________________________________________________________________________________________________________________

Nada
satisfeito
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SOBRE SEU SISTEMA ATUAL DE ADMINISTRAÇÃO DE INSULINA, VOCÊ ESTÁ SATISFEITO EM RELAÇÃO A...?
Totalmente
Muito
Mais ou menos
satisfeito
satisfeito
satisfeito
Tempo que demora



Conveniência



Facilidade para tomar insulina



Dor



Infecções na pele



Irritações ou machucados na pele



Sentir-se constrangido ao usar



Sentir-se constrangido de ter de carregar com você



Facilidade para aprender a usar



Dificuldade de usar



Dificuldade de estar sempre com tudo que precisa



Dificuldade de administrar a dose toda de insulina prescrita



Dificuldade de medir bem a dose de insulina



Dúvida se o sistema administra a quantidade de insulina que precisa usar



Quanto custa
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SEU SISTEMA ATUAL DE ADMINISTRAÇÃO DE INSULINA INTERFERE NAS SEGUINTES ATIVIDADES?
Muito
Bastante
Vestir as roupas que você quer


Dormir bem de noite


Dormir até tarde quando estiver a fim


Comer mais tarde quando estiver a fim


Comer à hora que quiser


Comer o que quiser


Fazer atividade física quando quiser


Fazer o tanto de atividade física que quiser


Fazer o tipo de atividade física que você quiser


Ter uma vida sexual


Cuidar de você quando viaja



Um pouco












Nada












Seu sistema atual de administração de insulina exige que você olhe sua glicose mais vezes do que gostaria?
 Sim, muito mais do que gostaria
 Sim, um pouco mais do que gostaria
 Na verdade não
SEU SISTEMA ATUAL DE ADMINISTRAÇÃO DE INSULINA AJUDA VOCÊ A...?
Muito
Controlar bem a glicose

Manter sua glicose estável

Evitar a glicose baixa sem ter que fazer lanches extras

Evitar glicose baixa de noite

Perceber quando a glicose está baixando

Evitar glicose alta

Evitar ter de ir ao médico por causa de mau controle

Evitar ter de ir ao hospital por causa de mau controle

Evitar ganhar peso


Bastante










Bem










Pouco










Nada










O tempo todo







Com frequência







Às vezes







Raramente







Nunca







O tempo todo
Amigos/família se preocupam com sua glicose

Amigos/família se preocupam com o risco de você ter complicações

Amigos/família brigam com você sobre a forma como você controla o diabetes 
Amigos/família têm que ajudar você a cuidar do diabetes

Seu médico acha que você não se cuida bem

Você e seu médico não se dão bem

Você precisa ir ao médico com frequência para que ajude você a

controlar o diabetes

Com frequência








Às vezes








Raramente








Nunca








COM QUE FREQUÊNCIA VOCÊ SE PREOCUPA COM O SEGUINTE?
Complicações
Glicose alta
Glicose baixa
Glicose imprevisível
Ficar em casa sozinho/a
Viajar para longe
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AS SEGUINTES SITUAÇÕES ACONTECEM COM VOCÊ.....
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COM QUE FREQUÊNCIA VOCÊ SENTE QUE...?
Está bem disposto
Está de bom humor
Você dá conta de controlar seu corpo
Está com boa aparência física
Você pode fazer o que quiser
Dá para esquecer que você tem diabetes
Você leva uma vida normal
A vida é fácil
Está ansioso
Você não dá conta
Está estressado
Está esgotado
Está muito preocupado com o que os outros pensam de você
Muda de humor
O diabetes limita sua vida

O tempo todo
















Com frequência
















Às vezes
















Raramente
















EM GERAL, QUAL SEU NÍVEL DE SATISFAÇÃO COM SEU SISTEMA ATUAL DE ADMINISTRAR INSULINA?
 Totalmente satisfeito
 Muito satisfeito
 Pouco satisfeito

 Nada satisfeito

VOCÊ GOSTARIA DE MUDAR DE SISTEMA DE ADMINISTRAÇÃO DE INSULINA?
 Com certeza sim
 Provavelmente sim

 Provavelmente não

 De jeito nenhum

VOCÊ RECOMENDARIA SEU SISTEMA DE ADMINISTRAR INSULINA PARA OUTRAS PESSOAS?
 Com certeza
 Provavelmente sim
 Provavelmente não

 De jeito nenhum

Nunca
















AS PERGUNTAS QUE SE SEGUEM SÃO SOBRE O SISTEMA QUE VOCÊ USAVA ANTES DE VOCÊ PASSAR PARA O SISTEMA ATUAL.
Antes do sistema atual (marque todas as que se aplicam): 		
 Eu não usava nada  Se você não usava nenhum sistema, não precisa responder à próxima próxima pergunta
 Frasco e seringa		
 Bomba de insulina  Caneta
 Insulina inalável		
 Outros ___________________________________________________
O QUE VOCÊ ACHA DO SEU SISTEMA ATUAL DE ADMINISTRAR INSULINA EM COMPARAÇÃO COM O ANTERIOR?
 O atual é muito melhor
 O atual é um pouco melhor
 Os dois são quase iguais
 O anterior era um pouco melhor
 O anterior era muito melhor
VOCÊ GOSTARIA DE DEIXAR ALGUM COMENTÁRIO?
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
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