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Translation and validation of the Diabetes
Knowledge Questionnaire-Revised into
Greek in patients with type 2

diabetes mellitus

OBJECTIVE The translation and psychometric evaluation of the Diabetes
Knowledge Questionnaire-Revised (DKQ-R) into the Greek language, in order
to assess the level of knowledge of patients with type 2 diabetes mellitus
(T2DM). METHOD A cross-sectional study was conducted on a convenience
sample of 30 patients with T2DM, with a mean age of 61.2 years. Data collection
took place during December 2024 and January 2025. To assess the reliability,
the test-retest method was used; Cohen’s kappa (k) and intraclass correlation
coefficients (ICC) were calculated. Spearman correlation coefficients were
calculated to check the validity. The two-sided level of statistical significance
was set at 0.05. RESULTS The Spearman correlation coefficient between the
DKQ-R score and the educational level was 0.40 (p-value=0.03) in the first
measurement and 0.44 (p-value=0.02) in the second. Thus, a higher level of
education was associated with more knowledge. Therefore, both correlations
were positive and statistically significant. The ICC between the initial and
repeated measurements was 0.968 (95% confidence interval: 0.933-0.985,
p<0.001).The KR-20 values were 0.662 and 0.655, respectively. CONCLUSIONS
The Greek version of the DKQ-R proved to be reliable and valid, making it a
useful tool for assessing the knowledge of patients with T2DM.
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Diabetes mellitus (DM) is a chronic disease that nega-
tively affects life expectancy. Population ageing and obesity,
as risk factors, are key elements in its increasingly frequent
occurrence.’ In 2025, the International Diabetes Federation
(IDF) reported that 589 million adults suffer from diabetes,
and by 2050, this number is projected to increase to 852.5
million. The global population is expected to increase by
25% in the coming years, and the number of people with
diabetes is predicted to nearly double. Type 2 diabetes
mellitus (T2DM) is the most common type of diabetes. It ac-
counts for 90% of cases diagnosed globally and is expected
to be the second leading cause of morbidity by 2050.2

According to the epidemiological data regarding Greece,
the prevalence of diabetes is estimated to be 12%, 95% of
which is type 2 diabetes. At the same time, over the decades,
the prevalence of DM in Greece has been increased, starting
from 2.4% in 1974 and rising to 12% today.’

Studies that assess the level of knowledge conducted
worldwide have highlighted the inadequate, low, or even
moderate knowledge of patients with DM, playing a de-
cisive role in disease control. Furthermore, good level of
knowledge is associated with better adherence to medica-
tion and is generally linked to positive health outcomes for
the patients.*® Adequate knowledge helps with adherence
to the treatment, thus reducing complications, achieving
good glycemic control, and generally contributes to the
development of self-care behaviours.”” Knowledge is as-
sociated with sociodemographic factors such as family
history, gender, age, educational level, and family income,
as well as with metabolic factors such as obesity, unhealthy
diet, sedentary lifestyle, and physical activity. These factors
contribute to the progression and development of the
disease by influencing the self-management of patients
with T2DM across various populations of all ethnicities.” "0’
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In Greece, regarding the data on patient knowledge, it
was found that patients had a moderate level of knowledge
about their disease, with the exception of those with a high
level of education.”? Furthermore, similar studies in Greece
have shown that patients had a low to inadequate level of
knowledge about the disease, with factors differentiating
men and women with T2DM."3-

According to the above, the importance of having up-
dated and validated measurement tools in the Greek lan-
guage for assessing the knowledge of patients with T2DM
is evident. The purpose of this study was to translate into
Greek and validate the Diabetes Knowledge Questionnaire-
Revised (DKQ-R) in patients with T2DM.

MATERIAL AND METHOD

Study design

This is a contemporary data collection study using a conve-
nience sample conducted in December 2024 and January 2025.
Thirty individuals completed the questionnaire at two consecutive
time points over a 10-day period, with voluntary participation in
the study and a completion time of approximately 15 minutes, at
two public hospitals in Athens that included outpatient diabetes
clinics: The Diabetes Clinic of the “Agios Panteleimon” General
Hospital of Nikaia-Pireus and the Diabetes Clinic of the “Thriasio”
General Hospital of Elefsina.

Questionnaire

The DKQ-R questionnaire, which was developed in 2023, is a
revised tool for measuring knowledge about T2DM in adults of
different races and ethnicities. It helps to quickly assess patients’
knowledge to identify gaps, and to address them with an ap-
propriate educational program. It includes 22 items of “Yes/No”
questions formulated with as few words and syllables as possible to
make them easier to read.’* The DKQ-R is the newest and updated
version of the DKQ-24, which was created about 30 years ago for
Mexican-American patients with T2DM.’¢"” It has a simple scor-
ing, and the questions are based on self-management behaviors
for DM according to the American Diabetes Association (ADA).
Healthcare professionals can use the unanswered questions or
even the total score of the questionnaire to design the appropriate
educational intervention. Additionally, the questionnaire can be
used as a tool to evaluate courses before/after patient education
about their illness.”® It has been used after obtaining permission
from its authors (Appendix 1).

Translation process

The translation process involved the standard forward-back-
ward translation procedure. In summary, two translators were
involved in translating the questionnaire from the source language
(English) into the target language (Greek). The first translator was a
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healthcare professional, as it is recommended that one translator
be familiar with the concepts addressed in the questionnaire to en-
sure an accurate translation.”* The second translator knew nothing
about the purpose and use of the questionnaire. After discussion
between the two, the first Greek version of the questionnaire was
finalized. Any ambiguities and inconsistencies were identified and
corrected. Subsequently, two independent translators translated
the original Greek version into English, creating a second version
of the questionnaire in the source language. The back-translated
version was compared with the original version of the question-
naire. Further inaccuracies were resolved, and through this process,
the final Greek edition of the questionnaire was created.

Ethical issues

The research was conducted in accordance with all the prin-
ciples of the Helsinki Declaration (1975), with respect for the
patients’ participation in the research.” The study was designed
and conducted while protecting the rights of the participants, in
accordance with research ethics and deontology. The confidentiality
of patients’ personal data was ensured throughout the research.
The information was used only for the purpose for which it was
collected. Regarding the complete transparency with which the
study was conducted, the patients were adequately informed
about the assurance of their anonymity, the purpose of the study,
the data collection process, and their right to refuse to participate
in the present study. There was a signed consent with a code
number, without any reference to the patient’s name, as well as
a complaint form. Data collection was conducted after obtaining
written approval from the Research Ethics Committee of the Uni-
versity of West Attica (ref. no: 10/20.7.2020), and permission of the
“Thriasio” General Hospital of Elefsina, with registration number
46/26.11.2021, and the “Agios Panteleimon” General Hospital of
Nikaia-Pireus —“Agia Varvara” General Hospital of Western Attica,
with registration number 7290/15.2.2021.

Statistical analysis

To investigate the known groups’ validity of the DKQ-R, the
correlation between the total correct answer score on the DKQ-R
and educational level were examined, as a higher educational level
is expected to be associated with more knowledge. In this case,
Spearman’s correlation coefficients were calculated between the
total score of correct answers on the DKQ-R in the two measure-
ments and the educational level. To assess reliability, the test-retest
method was used. In this case, the following were calculated: (a)
Cohen’s kappa (k) for the 22 items of the DKQ-R, as the responses
were dichotomous (Yes or No answers). Cohen’s kappa values
>0.8 indicate excellent reliability, and values between 0.6 and 0.79
indicate very good reliability, (b) intraclass correlation coefficients
(ICC) between the initial measurement and re-measurement for the
total correct answer score on the DKQ-R. Values for ICC >0.8 indi-
cate excellent agreement. Additionally, the Kuder-Richardson-20
reliability coefficients were calculated for the total sample, where
values >0.60 were considered acceptable. The two-sided level
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of statistical significance was set at 0.05. The data analysis was
performed using the Statistical Package for Social Sciences (IBM
SPSS), version 28.0.

RESULTS

The study sample consisted of 30 individuals with a
mean age of 61.2 years (standard deviation [SD]: 8.2), 40.0%
(n=12) of which were women and 60.0% (n=18) were men,
10.0% (n=3) were elementary school graduates, 13.3%
(n=4) were middle school graduates, 40.0% (n=12) were
high school graduates, 23.3% (n=7) were graduates of vo-
cational training institutes, and 13.3% (n=4) were graduates
of technological educational institutes [TEl]/universities.

The Spearman correlation coefficient between the total
score of correct answers on the DKQ-R and educational level
was 0.40 (p-value=0.03) at the first measurement, and 0.44
(p-value=0.02) at the second measurement. Thus, a higher
level of education was associated with more knowledge.
Therefore, both correlations were positive and statistically
significant, indicating that the DKQ-R has high known-
groups validity. To assess reliability, a test-retest procedure
was conducted with the participation of 30 individuals.
Cohen'’s kappa values for the 22-items of the DKQ-R are
presented in table 1, as the responses were dichotomous
(Yes or No answers). The p-values for all 22-items indicate
a statistically significant relation. Additionally, for 15 items,
Cohen’s kappa values were >0.8 and for 7 items the Cohen'’s
kappa values were between 0.6 and 0.79. Therefore, the
overall reliability of the DKQ-R was excellent.

The ICC between the initial measurement and the re-
measurement for the DKQ-R was 0.968 (95% confidence
interval [Cl]: 0.933 to 0.985) and was statistically significant
(p-value <0.001). Therefore, the DKQ-R exhibits excellent
reliability. The Kuder-Richardson-20 reliability coefficient
for the first measurement was 0.662 and for the second
measurement was 0.655, indicating acceptable internal
reliability for the DKQ-R.

DISCUSSION

The purpose of the study was to translate and validate
the DKQ-R questionnaire. According to our knowledge,
this is the first translation of the DKQ-R from the source
language to the target language, Greek.

The translation process was carried out with the partici-
pation of a group of non-hospitalized patients, translators,
and healthcare professionals, who are essential for creating
the translated questionnaire, so that it can be used safely
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Table 1. Cohen’s kappa (k) for the 22 items of the DKQ-R as the responses
were dichotomous (correct or incorrect answers).

Items Cohen’s kappa (k) p-value
1 0.92 <0.001
2 0.71 <0.001
3 0.79 <0.001
4 0.89 <0.001
5 0.87 <0.001
6 1.00 <0.001
7 1.00 <0.001
8 0.62 <0.001
9 0.87 <0.001

10 0.77 <0.001
1 1.00 <0.001
12 1.00 <0.001
13 0.76 <0.001
14 0.65 <0.001
15 0.84 <0.001
16 0.91 <0.001
17 0.93 <0.001
18 0.63 <0.001
19 0.84 <0.001
20 1.00 <0.001
21 1.00 <0.001
22 0.87 <0.001

in the population of patients with T2DM, based on the
patients’ culture and characteristics.’#%°

This study found good test-retest reliability over a
one-month period, highlighting that those patients gave
similar responses to the translated DKQ-R questionnaire.
No difference in their responses regarding their knowledge
was expected at this stage, and within a short period of
time, without any educational intervention. Furthermore,
this study recorded that a higher educational level was as-
sociated with more knowledge, supporting that the Greek
version of the DKQ-R is a valid tool for assessing patients’
knowledge about DM.

A similar translation and validation study of the original
DKQ questionnaire by Nguyen et al in Vietnam demon-
strated that patients with higher education had better
knowledge of DM compared to those with lower levels
of education (p<0.001). In the translated questionnaire,
Cronbach’s alpha for all items was 0.898 in 87 patients,
indicating good consistency, and the Cohen'’s kappa reli-
ability coefficient was >0.600.?
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In a study by Lim et al, the reliability of the study’s
translated questionnaire was calculated using the ICC,
which was 0.945 (95% Cl: 0.87-0.98), indicating excellent
reliability. Excellent internal consistency was calculated
with a Cronbach’s alpha coefficient of 0.926, indicating that
it is a valid and reliable measurement tool for assessing
knowledge in the Malay target language.?

Our study’s finding that higher knowledge was signifi-
cantly associated with a higher level of knowledge in the
population, which is also consistent with other studies,?*?*
highlighted the fact that patients with low educational level
require increased attention when receiving information
about their disease in order to improve their knowledge of
itand better manage theirillness, leading to optimal health
outcomes. Similar results were found in China by Hsieh et
al, who demonstrated that patients with T2DM who had a
high level of education also had very good knowledge about
DM, while conversely, patients with poor knowledge about
their disease had elevated glycated hemoglobin (HbA;.).%

Another similar study showed that participants had
inadequate knowledge about the complications of DM
and patients with low educational backgrounds, as well as
rural residents and women, had lower knowledge levels.
Conversely, it was found that patients with a high level of
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education had greater knowledge of DM and were aware
of its most common complications.?? The research by Al-
Shayban et al, found that most participants had moderate
knowledge and some of them had good-to-high adherence
to treatment. Furthermore, patients with good adherence
to treatment and good knowledge of DM had good glyce-
mic control.?” Similarly, in India, two studies showed that
patients with poor knowledge levels were illiterate or had
a low educational level, which aligns with the results of
our research.?#?*

The limitation of the present study was the convenience
sample, which makes it difficult to generalize the study’s
conclusions. Although it was sufficient for performing the
statistical analyses, it cannot represent patients with T2DM.
Therefore, it is considered necessary to conduct further
studies with a larger population sample so that the results
are more representative and can help draw safer and more
informed conclusions.

In conclusion, with this study, the questionnaire showed
high validity and excellent reliability. It seemed simple,
quick, and understandable to the participants. It can be
used by researchers and healthcare professionals in gen-
eral to assess knowledge in a patient or population group
with T2DM.
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Metdagppaon Kal EMKUPWOon Tou avafewpnHEVOU EpWTNHATOAOYIOU YVWOEWV
yta tov diaPnrtn ota EAAnvikda o€ acBeveig pe cakxapwdn diapritn tumov 2

E. AYKOYAH,' E. BAAXQOY,' E. AOKOYTXZIAOY,' K. HAIOMNOYAOY,? O. TKOBINA," N. MAPTAPH'

"Turjua NoonAeutikrig, lMavemotruio Avtiknig Attikri, ABnva, ?B “ MaBoAoyikr) KAwvikr, [eviké NoooKouegio

EAevoivag «@piacio», EAsvoiva

Apxeia EAAnviknc latpikrg 2027, 44(1):83-87

TKOMOX H petdagpaon Kat n YUXOUETPIKN agloAdynon tou epwtnuatoloyiou Diabetes Knowledge Questionnaire-

Revised (DKQ-R) otnv eAANVIKN YAWOOQ, PE OKOTIO TNV EKTINON TOU EMIMESOV YVWOEWV ACOEVWV PE caKkxapwdn

SaBntn tumou 2 (ZAT2). YAIKO-MEGOAOX AlevepynOnKe CUYXPOVIKN MEANETN, o€ Seiyua eVKOAIAG 30 ATOPWY pE ZAT2,

Héong NAkiag 61,2 etwv. H cuANoyr TpaypatomolOnke Tov Aekéuplo Tou 2024 Kat tov lavoudplo Tou 2025. Na tov

€\eyxo tng adlomoTiag mpayuatorolOnke n Siadikacia eAéyxou-emaveAéyyou (test-retest method), urmtoAoyiotTnkav

o1 SEIKTEG KATITTA KAl Ol CUVTEAEOTEG evdoTa&IKNG ouoxéTiong (intraclass correlation coefficient, ICC). lNa tov éAeyxo TnG

£YKUPOTNTAG UTTOAOYIOTNKAV Ol CUVTEAECTEG CUOXETIONG Spearman. To AU@ITTAELPO EMIMESO OTATIOTIKAG CNUAVTIKOTNTAG

opiotnke ico pe 0,05. AMOTEAEZMATA O GUVTEANEOTNG CUOYXETIONG Spearman peta&y Tng Babpoloyiag oto DKQ-R

Kal Tou ekmaldeuTikoV emmédou rjtav 0,40 (p=0,03) otnv Mpwtn HéTtpnon Kat 0,44 (p=0,02) otn deutepn. Etol, TO

VPYNAOTEPO eKTTAISEVUTIKO €TTTESO CUOKETICOTAV PE TIEPIOCOTEPEG YVWOELS. Emopévwg, kal ot U0 cuoXeTIoEIG ATAV

OeTIKEG KAl OTATIOTIKA oNMAVTIKEG. O ICC peTta&h apxIKAG Kal EMAVAANTITIKAG HETPNONG RTav 0,968 (95% Sidotnua
gumotoouvng: 0,933-0,985, p<0,001). Ot Tipég KR-20 ritav 0,662 kat 0,655, avtiotoixa. ZYMMAEPAZMATA H eAAnvikn
ekdoxr) Ttou DKQ-R amodeixOnke a&lomotn Kal €ykKupn, ArmoTEAWVTAG XPHOIHO EPYAAEiO yia TNV a§loAdynon Twv

YVWOEWV aoOevwv pe ZAT2.

.............................................................................

............................................................................

Né&erg evpeTnpiou: AflomioTia, 'von, Metdgpaon, Zakxapwdng Staprtng tumou 2, YuxouEeTPIKN EMKUPWON
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