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ABSTRACT
Background: Currently in the Czech Republic there is lack of questionnaire that would verify the level of 
knowledge of patients with diabetes. Such a questionnaire is needed because the numbers of diabetic patients are 
increasing and need to be able to evaluate the effectiveness of the implementation of education, which is staffed 
and very time consuming. The questionnaire assessing patient knowledge is one of the ways you can evaluate the 
effectiveness of education.
Aim: The aim was to create a knowledge questionnaire for people with diabetes. The objective was to propose ma-
jor themes, areas and specific items of the newly formed knowledge questionnaire, to assess the content validity of 
the proposed main areas of proposed specific questionnaire items and individual parts of the entire questionnaire.
Methods: For questionnaire creation itself and for assessing its content validity was established cooperation 
with 12 field experts. On the basis of this cooperation through research methods Delphi, the study literature and 
publications have been proposed major themes of the questionnaire, its main areas and specific items. Content 
validity was evaluated by calculating the content validity index.
Results: The final version of the questionnaire is made up of four main topics, regions 16 and 53 items. Content 
validity index (CVI) for each area of the questionnaire ranged from 0.50 to 1.00, for each item in the range from 
0.33 to 1.00. CVI for each part of the questionnaire (S-CVI/Ave) ranged from 0.90 to 0.98.
Conclusion: The newly created measurement tools to assess knowledge in patients with diabetes was assessed as 
highly valid content. In the next step of research will be examined further psychometric properties of the ques-
tionnaire and its comprehensibility for respondents.
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INTRODUCTION
Diabetes mellitus (diabetes) is characterized by hy-
perglycemia, which is due to the insufficient effect of 
insulin in case of its absolute or relative deficiency 
(1). Diabetes affects not only the patients themselves 
and their close persons but also the system of health 
and social care. The disease involves numerous new 
situations that affect the quality of the patient’s eve-
ryday life (2).

The number of people with diabetes is constant-
ly rising for all types of diabetes. According to data 

provided by the Institute of Healthcare Information 
and Statistics of the Czech Republic, 861,647 persons 
with diabetes lived in the Czech Republic in 2013. The 
number of patients has increased by more than 2.5 ti-
mes since 1980. If the number of patients continues to 
grow at a similar, it can be assumed that in 2035 one 
tenth of the Czech population will suffer from diabe-
tes regardless of age. In 2012, the number of patients 
treated only by a diet dropped from 120 to 107 thou-
sand persons, indicating the increasing use pharma-
cotherapy, which is often relatively costly (3, 4).
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One of the first insulin-treated patients in the then 
Czechoslovakia who had been living with diabetes for 
60 years said: “The more diabetic patients know about 
their illness, the more opportunities they have to adj-
ust their condition and live to a high age. The doctor’s 
role consists in managing the treatment; the actual tre-
atment is realized by the very patient himself ” (5). The 
knowledge about the illness is very closely related to 
self-monitoring, self-management of one’s own tre-
atment and thus also to the compensation of diabetes. 
As Trunček (6) suggests, the nature of knowledge is 
based upon the human insight and results from the 
interaction between real environment and the actu-
al human. The interest in knowledge as a problem 
area is not a new phenomenon as it may seem; only 
the application and use of these concepts has incre-
ased significantly in recent years. We need to learn 
how to handle, create, work with and evaluate such 
knowledge.

The strategies for assessing knowledge in patients 
with diabetes are constantly improving, and it is also 
increasingly being enforced even by the actual heal-
thcare providers. Care providers are lacking verified 
measurement tools to assess the knowledge of pati-
ents (7). Assessing and influencing the knowledge of 
patients is an essential part of the educational pro-
cess. Given that diabetes involves certain limitations 
that patients should be familiar with, the success of 
disease compensation directly depends on the pati-
ents’ knowledge. Education provided as part of heal-
thcare should be effective because it consumes a lot 
of healthcare professionals’ time. There is currently 
no proven tool in the Czech Republic to assess the 
knowledge about diabetes. As for proven tools in pla-
ce abroad, we may mention for instance the Diabe-
tes Knowledge Test (DKT), created in 1998 (8), the 
Diabetes Knowledge Questionnaire (ADKnowl), the 
latest version of which was updated in 2009 (9), the 
Diabetes Knowledge Questionnaire (DKQ), created in 
2011 (7), or the 24-item Diabetes Knowledge Ques-
tionnaire (DKQ-24), derived from the 60-item ori-
ginal questionnaire in 2001 (10). In the discussions 
with experts it was agreed that the existing tools are 
not suitable for use in the Czech Republic and, on the 
other hand, it would be useful for Czech patients and 
healthcare professionals to develop a new tool evalua-
ting the knowledge of patients with diabetes. This is 
based on several reasons: the age of the existing ques-
tionnaires, their non-correlating content with current 
recommendations as well as the cultural non-transfe-
rability of the items (for instance due to patients’ diffe-
rent lifestyle and social conditions).

At the beginning of the creation of a new measu-
ring tool, it is necessary to determine the main the-
mes to be addressed by such tool, i.e. to determine 
its construct, main areas, and finally also its specific 
items. This process takes place in cooperation with the 
authors of the questionnaire and experts in the given 
field. Every newly created measuring tool should have 
its psychometric properties verified, including validi-
ty and reliability. Developing knowledge assessment 
tools is primarily about evaluating their content va-
lidity. Content validity assesses to what extent the se-
lection of items is adequate to the characteristics to 
be measured. In the process of such assessment, we 
refer to the experts’ opinion (11, 12). A calculation of 
the content validity index is applied for evidencing the 
content validity. This index is calculated based on an 
evaluation of the relevance of individual themes or 
items in the questionnaire by experts. For the calcu-
lation of the content validity index for each item in 
the questionnaire, experts are mostly asked to rate the 
relevance of each item using a 4 point scale (13).

OBJECTIVE OF THE STUDY
The objective of the present paper was to create a ques-
tionnaire for persons with diabetes. Part of this objec-
tive was to suggest the key themes, areas and specific 
items of a newly developed knowledge questionnaire, 
to assess the content validity of the main suggested 
areas, specific suggested items and the various secti-
ons of the entire questionnaire.

METHODOLOGY
The questionnaire was developed in the following 
phases:
1.	 Selection of experts.
2.	 Defining the questionnaire construct (i.e. the main 

themes of the questionnaire).
2.1.	 Defining the main questionnaire areas and 

calculating their content validity index.
3.	 Defining and selecting the questionnaire items and 

calculating their content validity index.
4.	 Calculating the content validity index for the va-

rious parts of the generated questionnaire.
In the first phase of the research, a targeted selec-

tion of experts took place to provide diversity of this 
group. All of the experts contacted provided their 
curriculum vitae documenting their expertise. Spe-
cifically, these experts were 5 physicians with experi-
ence in diabetology, 6 general nurses with experience 
with diabetes patients, and one nutritional therapist, 
all of whom had at least 3 years of experience in dia-
betes care.
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The tool design definition phase included a pro-
posal of the questionnaire structure. The design was 
worked up based on a detailed study of literature, pro-
fessional publications and consultation with experts 
in diabetology. The following phase of the research 
involved the designing of the main areas, i.e. compo-
nents forming the questionnaire and expressing the 
major aspects of type 1 and type 2 diabetes, using the 
Delphi method applied by the above-mentioned ex-
perts. The Delphi method consists in obtaining infor-
mation in stages from a group of experts using a series 
of questionnaires. This technique takes place in two 
or more rounds, while mutual anonymity of the ex-
perts is maintained (14). In the first round, the experts 
were asked to suggest areas that, in their view, should 
be included in the questionnaire structure. In the se-
cond round, the list of suggested themes was sent to 
experts, who then used a 4 – point scale (1 – defini-
tely not, 2 – rather not, 3 – rather yes, 4 – definitely 
yes) to rate the themes in terms of applicability in the 
questionnaire. Based on the experts’ judgement, the 
content validity index (CVI) was calculated for each 
proposed area, by dividing the number of experts who 
rated the various items with 3 or 4 points on the 4-po-
int scale by the the total number of assessing experts. 
Following recommendations, 0.8 was set as the mini-
mum acceptable value of the content validity index for 
including the area in the questionnaire.  Where this 
value was not reached, the suggested area was remo-
ved from the questionnaire.

After completing the questionnaire construct de-
sign phase, in the 3rd round of the Delphi method, 
experts were asked to design specific items for the 
individual suggested areas of the questionnaire. The 
wording of the items should allow to be answered by 
“Yes, I agree”, “No, disagree” or “I don’t know”. Opti-
on “I don’t know” was included in the answer options 
to eliminate mere guessing the correct answer where 
the respondents do not know or are unsure about the 
correct answer. All the proposed items were evaluated 
in the last, fourth round, and subsequently, items sug-
gested multiple times and suggested non-knowledge-
-related items were eliminated. All experts were also 
asked to comment on the clarity and formulation of 
the various items. The wording of the items was ad-
justed to correlate with current recommendations. 
The experts used a 4-point scale to rate the content 
validity of the proposed questionnaire, as was the case 
of the main areas of the questionnaire. Following the 
recommendations by Polit and Beck (15), 0.78 was se-
lected as the minimum acceptable value of the content 
validity index of individual items. Where this value 

was not reached, the suggested item was removed 
from the questionnaire.

After finalizing the questionnaire by the experts, 
the content validity index was calculated for the va-
rious parts of the questionnaire (S-CVI/Ave), applying 
0.9 as the qualification criterion, in compliance with 
the procedure by Polit and Beck (15).

RESULTS
Following the study of professional literature, publi-
cations and consultations with experts, the construct 
of the newly created questionnaire intended for type 1 
and type 2 diabetes treated patients taking either pero-
ral anti-diabetic agents, insulin, or a combination the-
reof, was determined in the first stage of the survey, 
structured as follows:
•	 Part A: general (for patients with type 1 and type 2 

diabetes).
•	 Part B: only for patients with type 1 diabetes.
•	 Part C: only for female patients with type 1 diabetes.
•	 Part D: only for patients with type 2 diabetes.
•	 Part E: only for insulin-treated patients.

In the second phase of the research, the main 
areas to be addressed by the questionnaire were sug-
gested in cooperation with the experts. 9 areas were 
proposed for the general part of the questionnaire, 3 
for the part intended for patients with type 1 diabe-
tes, 1 area for women with type 1 diabetes, 3 areas for 
the part intended for patients with type 2 diabetes 
and 1 area for insulin-treated patients. Content vali-
dity index was calculated for each proposed area. The 
area called the Social Aspects of Diabetes from the 
general part of the questionnaire, did not reach the 
set qualification minimum, achieving only a content 
validity value of 0.5. The content validity results are 
visualised in Table 1 below.

In the third phase of the survey, 67 items were pro-
posed for a general part of the questionnaire, 17 for 
the part intended for type 1 diabetes, 8 for women 
with type 1 diabetes – concerning area of pregnancy, 
15 items for type 2 diabetes items and 7 items for the 
insulin treatment-related part. After eliminating du-
plicities in proposed items and non-knowledge-rela-
ted items, the questionnaire consisted of 41 items in 
the general section, 3 items in the area focused on wo-
men with type 1 diabetes, 14 items for type 1 diabetes 
area, 11 items for type 2 diabetes area and 5 items for 
insulin treatment related area. In the fourth phase of 
the survey, experts were asked to evaluate the relevan-
ce of the individual items for the inclusion in the final 
version of the questionnaire on a 4-point scale. The 
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content validity index, calculated for each item of the 
questionnaire, ranged from 0.33 to 1.0. 16 items from 
the general part, 2 items from the part for patients 
with type 1 diabetes and 3 items from the part for type 
2 diabetes patients did not meet the minimum qualifi-
cation value of content validity index defined as 0.78. 
The number of items proposed and the final number 
of items for each area of the questionnaire are shown 
in Table 1.

In the final phase of the research, the content va-
lidity index of the various questionnaire parts was 
evaluated using the S-CVI/Ave calculation method. 
The general part of the questionnaire reached the va-
lue of 0.90, part for type 1 diabetes patients 0.95, part 
for women with a type 1 diabetes 0.92, part for pati-
ents with type 2 diabetes 0.98 and a part for insulin-
-treated patients 0.90. Detailed results are presented 
in Table 1.

DISCUSSION
Knowledge evaluation is one of the essential parts 
of education. As reported by Šmahelová and Lášti-
cová (16), the main purpose of education is to pro-
vide patients with information in such a form and 
to an extent that makes them understand the nature 
and treatment of their disease. Patients are expected 
to take greater responsibility for their health and its 
support, but this depends largely on their skills and 
knowledge (17). The developed questionnaire was 
designed to determine the level of knowledge of dia-
betic patients in defined areas and to possibly iden-
tify areas where the patients need to be educated in 
a greater extent or in a different form. It can also be 
used for identifying the patients’ educational needs, 
representing an important aspect of the educational 
process. Educational needs should be defined at the 
very beginning of education in order to determine 

Table 1  Questionnaire structure with evaluation by I-CVI and S-CVI/Ave 

Questionnaire structure Proposed theme areas
CVI of the 
proposed 

areas

Number of 
proposed items/
number of items 
after eliminating 

duplicities

Final  
number 
of items

S-CVI/
Ave

Part A: General (for both 
type 1 and type 2 diabetes 
patients)

1. Monitoring glycemia and other parameters 1.00 10/5 4 0.90

2. Nutritional advice 1.00 10/6 4

3. Physical activity 1.00 7/4 3

4. Care for legs. skin and mucous membranes 1.00 7/5 3

5. Acute complications (hypoglycemia) 1.00 10/6 4

6. Chronic microangiopathic complications 0.92 10/6 3

7. Chronic macroangiopathic complications 0.92 8/6 2

8. Effect of alcohol and smoking 1.00 5/3 2

9. Social aspects of diabetes 0.50 - -

Part B: only for type 1 
diabetes patients

1. Substance of illness, clinical picture 1.00 7/5 4 0.95

2. Acute complications (ketoacidosis) 1.00 5/5 4

3. Adjustment of diabetes treatment in case 
of illness or abnormal states 1.00 5/4 4

Part C: only for women 
with diabetes type 1 Diabetes and pregnancy 1.00 8/3 3 0.92

Part D: only for type 2 
diabetes patients

1. Substance of illness, clinical picture 1.00 5/4 3 0.98

2. Acute complications (hyperosmolar 
hyperglycemic state)

0.92 6/4 3

3. Adjustment of diabetes treatment in case 
of illness or abnormal states

1.00 4/3 2

Part E: only for insulin-
treated patients 1. Insulin therapy 1.00 7/5 5 0.90

Legend: CVI – content validity index, S-CVI/Ave – scale content validity index/averaging method
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the extent to which the education itself should be 
provided. When identifying the educational needs, 
it is also possible to use questionnaires and other 
measurement techniques, but it is always necessary 
to give the patient or his/her close persons additional 
room for commenting on other possible educational 
needs (18).

The aim of the present paper was to assess the con-
tent validity of the newly created tool for assessing 
the patients’ knowledge in 4 rounds, using the Delphi 
method. Verification of content validity is one of the 
most important steps in creating a new measurement 
tool and is an indispensable factor in structural validi-
ty assessment (19). The achieved results show that the 
newly created tool has a high content validity. 

For possible comparison, we refer to knowledge 
questionnaires used abroad, such as the ADKnowl 
questionnaire created by Clare Bradley (9). This ques-
tionnaire consists of 120 items, divided into a general 
part, a part for insulin-treated persons and a part for 
persons treated using medication. The above-mentio-
ned questionnaire also consists of items with answer 
options “Yes”, “No” and “Don’t know”. The length of 
the questionnaire and hence also the amount of time 
to be spent by the patients when completing it is con-
sidered its greatest weakness. Another questionnaire 
in use abroad is the Diabetes Knowledge Questionnai-
re (DKQ), which was designed in the form of a  test 
with multiple choices of answers (7). The general part 
of this questionnaire consists of 12 questions; 2 ques-
tions are addressed only to those who are pharmaco-
logically treated and one question is addressed only 
to persons with type 1 diabetes. Its authors state that 
the questionnaire wording is in line with international 
recommendations provided in expert literature, but it 
needs to be regularly revised, always in line with the 
latest recommendations and standards. This limitati-
on should be taken into account in the development 
of knowledge assessment tools, hence also in regards 
to the questionnaire created for the Czech popula-
tion. The items wording should be regularly revised 
in order to maintain the content validity of the tool. 
Another knowledge evaluation tool for diabetic pati-
ents is the Diabetes Knowledge Questionnaire – 24, 
derived from the English original and translated into 
Spanish language (10). This questionnaire also con-
sists of 24 items with answer options “Yes”, “No” and 
“Don’t know”. As compared to tools giving possible 
responses options or tests containing Likert scales, 
a tool with these response options is simpler to create 
and also better suitable for bilingual application. Ano-
ther important foreign questionnaire is the Diabetes 

Knowledge Test (DKT), consisting of 23 items, 14 of 
which are intended for people without insulin the-
rapy and 9 for persons with insulin therapy (8). The 
authors specify approximately 15 minutes as the es-
timated time required to complete the questionnaire. 
The expected time for completing our Czech questi-
onnaire is 20 minutes, which is considered to be an 
optimal amount of time; however, it always depends 
on the research aim and the interviewee’s relation to 
the theme (20). 

Since questionnaires evaluating diabetic patients’ 
knowledge are created for various countries and lan-
guages, always in somewhat different areas of diabeto-
logy, with different numbers of items and, of course, 
different choices of answers, it is very difficult to com-
pare the results of research surveys applying different 
measuring instruments. It should also be noted that 
for no one of the above-mentioned measuring instru-
ments the authors state the results of content validity 
assessment.

Calculating the content validity index for the en-
tire measurement tool is an important component of 
questionnaire content validity assessment. According 
to Polit and Beck (15), many authors do not mention 
this important value in their studies. The content va-
lidity for the entire measuring tool can be evaluated 
using two methods, either as S/CVI/UA (scale content 
validity index/universal agreement) or as S-CVI/Ave 
(scale content validity index/averaging method). The 
S-CVI/UA calculation method has not been used be-
cause its application may potentially cause problems 
with the increasing number of experts working on 
validity assessment as the likelihood of concordance 
among these experts decreases. As mentioned above, 
the S-CVI/Ave value was evaluated as sufficient for the 
entire tool.

Using the generally accepted Delphi method, 
and based on the collaboration of the questionnai-
re authors and the team of experts, a unique tool for 
assessing diabetic patients’ basic knowledge in selec-
ted areas was developed in the Czech Republic. It was 
created based on the generally accepted and predeter-
mined research methodology, supported by foreign 
studies focusing on the same or similar themes.

CONCLUSION
Based on collaboration with diabetes experts, a questi-
onnaire was developed to assess the knowledge of pa-
tients with diabetes as part of the process of their edu-
cation. This questionnaire can be a useful tool for eva-
luating the effectiveness of educating diabetic patients 
and may indicate areas, where the education process 
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XZl#AN=104694500&db=rzh

8.	 Fitzgerald JT, et al. The reliability and validity of 
a brief Diabetes knowledge test. Diabetes Care [Inter-
net]. 1998 [cited 2017 Feb]; 21(5):[706-10 p.]. Avai-
lable from: http://web.a.ebscohost.com/ehost/de-
tail/detail?vid=9&sid=bf487490-846e-4343-977a-
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ta=Jmxhbmc9Y3Mmc2l0ZT1laG9zdC1sa-
XZl#AN=107275424&db=rzh

9.	 Speight J, Bradley C. The ADKnowl: identifying 
knowledge deficits in diabetes care. Diabetic Medicine 
[Internet]. 2001 [cited 2016 Nov 15];18 (8):[626-33 p.].  
Available from: http://web.a.ebscohost.com/ehost/
detail/detail?vid=4&sid=bf487490-846e-4343-977a-
-cef6fcffd52b%40sessionmgr4006&hid=4209&bda-
ta=Jmxhbmc9Y3Mmc2l0ZT1laG9zdC1sa-
XZl#AN=5183939&db=a9h

10.	Garcia AA, et al. The Starr Country Diabetes Edu-
cation: Development of the Spanish-language 
diabetes knowledge questionnaite. Diabetes Care 
[Internet]. 2001 [cited 2017 Feb 27]; 24(5): [16-21 
p.]. Available from: https://search.proquest.com/
docview/223070560?accountid=17239

11.	Urbánek T, Denglerová D, Širůček J. Psychometri-
ka: Měření v psychologii. Praha: Portál; 2011. 

12.	Chráska M. Metody pedagogického výzkumu: Zá-
klady kvantitativního výzkumu. Praha: Grada Pu-
blishing; 2007.

13.	Polit DF, Beck ChT, Owen SV. Is the CVI an Ac-
ceptable Indicator of Content Validity? Appra-
isal and Recommendations. Research in Nursing 
& Health [Internet]. 2007 [cited 2016 Aug 15]; 
30(4):[459-67 p.]. Available from: https://www.
researchgate.net/publication/6185294_Is_the_
CVI_an_acceptable_indicator_of_content_validi-
ty_Appraisal_and_recommendations

14.	Plevová I, et al. Management v ošetřovatelství. Pra-
ha: Grada Publishing; 2012.

15.	Polit DF, Beck ChT, Owen SV. Is the CVI an Ac-
ceptable Indicator of Content Validity? Appra-
isal and Recommendations. Research in Nursing 
& Health [Internet]. 2007 [cited 2016 Aug 15]; 
30(4):[459-67 p.]. Available from: https://www.
researchgate.net/publication/6185294_Is_the_
CVI_an_acceptable_indicator_of_content_validi-
ty_Appraisal_and_recommendations

16.	Šmahelová A, Lášticová M. Diabetologie pro far-
maceuty. Praha: Mladá fronta a. s.; 2011.

requires improvement or change. A proof of effective 
education may also increase the motivation of heal-
thcare payers to reimburse specific forms of education. 
The questionnaire was created on the basis of the most 
recent insights and state-of-the-art processes for the 
development of measuring instruments, and the Del-
phi method was used in its preparation. The content 
validity of the various questionnaire parts and specific 
items was rated as high. Questionnaire areas and items 
that failed to reach the minimum qualification value 
of the content validity index were disqualified. It can 
be stated that the generated questionnaire achieves 
the quality level of foreign instruments owing to a de-
tailed description of the methodology of its develop-
ment. After verifying all psychometric properties, the 
questionnaire might find its application primarily in 
the educational domain of care for diabetes patients, 
both for assessing the educational needs and the effec-
tiveness of education provided.

The next development phase of this questionnai-
re will involve an assessment of the comprehensibility 
of the various items for the respondents, and further 
psychometric characteristics of the questionnaire will 
be verified.
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