
• Develop and validate a survey to assess diabetes knowledge, attitudes, beliefs,

and intent to change about diabetes in middle school students.
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• The incidence of type 1 and type 2 diabetes among children and adolescents is

increasing at alarming rates.
• Annual increases in the incidence of type 1 and type 2 diabetes are 1.8% and

7.1% respectively.
• Educating children about diabetes at a young age plays a pivotal role in type 2

diabetes prevention.

• Settings-based interventions have been shown to support diabetes prevention
and control.

• The lack of a comprehensive knowledge, attitude and belief survey in diabetes
prevention for this age group raises the need for developing a validated survey
tool.

• The content domains of a survey for adolescence should include constructs
typically addressed in secondary school diabetes nutrition education and

relevant to disease prevention and general health.

Background

Survey Development: A 40-item survey was validated in a convenience sample of

middle school students in Utah. The first pre-test (n=245) was performed with middle
school students in order to assess the survey questions and determine the best

technique for data collection.

Face and Content Validity: A panel of experts (n=6) consisting of dietitians, diabetes

educators, and one health teacher rated survey items using the Survey Validation
Rubric for Expert Panel (VREP) approach. The instrument’s Content Validity Index

(CVI) was calculated. The VREP used a four-point scale (1 = not acceptable and 4
= exceeding expectations). The survey content validity was obtained by calculation
of the instrument’s Content Validity Index (CVI) based on the expert responses to

the rubric. A CVI greater than 0.8 was considered acceptable.

Construct Validity and Reliability: After pilot testing (n=61), questionnaire items were
excluded based on the correct response rate, Cronbach α, and item-to-total
correlation. The resulting 25-item questionnaire was completed by 277 middle

School students (mean age of 13.2±0.4 years). Exploratory Factor Analysis (EFA) was
used to identify potential factors within the survey and subsequent calculations of

Cronbach’s alpha were employed to determine internal consistency of the
potential factors (α>0.7). We ran the Kaiser-Meyer-Olkin (KMO) test to measure
sample adequacy and performed scree plot analysis to verify the number of

extracted factors.

Confirmatory Factor Analysis: A confirmatory factor analysis (CFA) was performed
on an independent cohort of 304 children using Mplus software (version 8) and
assessing model fit via the comparative fit index (CFI), and Tucker–Lewis index (TLI).

Methods

Results

This study demonstrated that the survey had satisfactory internal consistency and factor
structure. There have been very few studies regarding assessment of knowledge,
attitudes and beliefs related to diabetes in adolescents specifically in middle school
students. Lack of validated tools to measure knowledge, attitudes and beliefs in this
population is one of the main difficulties of performing research.

We developed a 25-item survey and evaluated its Internal consistency and factor
structure. Cronbach’s alpha measure ranges from 0 to 1, with the recommended value
for good internal consistency of a test at α> 0.6. This validation study demonstrated that
the survey had good internal consistency (α=0.7 and α=0.71) for each element.

The results of the EFA yielded four components. According to the literature, load values
≥ 0.3 are considered acceptable for survey validation. All factor loadings were above
0.4, revealing close relations between factors and items. Results suggest that nutrition
educators can use this instrument to assess knowledge, attitudes, and beliefs in middle
school students.

Discussion

Future Directions
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Specific Aim

General 
information

Lifestyle Attitudes and 
beliefs 

Intent to 
change

Items

EFA (n=227)

λa

1 2 3 4 Reliability b

You get diabetes when your body cannot make or use insulin. 0.84 α =  0.704

Insulin is a hormone in blood, which controls blood sugar. 0.83

The pancreas makes insulin. 0.71

Diabetes occurs only in adults. 0.86

There are two main types of diabetes: Type 1 and Type 2 0.83

Eating too much sugar and other sweet foods and drinks may lead to being 

overweight.

0.65

Kids with diabetes should exercise regularly. 0.72

Type 1 diabetes can be prevented by eating healthy foods and exercising. 0.66

If you are overweight, you are more likely to get type 1 diabetes. 0.55

Family history of diabetes is a risk factor for diabetes. 0.51

Diabetes is when you have low sugar in your blood. 0.81

Type 1 diabetes is the most common form of diabetes. 0.55

Items

EFA (n=227)

λa

1 2 3 4 Reliabilityb

I plan to eat less food that contains sugar in the next week. 0.88 α =  0.72

I plan to drink less soda, energy drinks, and other sugary drinks in the next week. 0.86

I plan to exercise more in the next week. 0.76

I believe exercise can help prevent type 2 diabetes. 0.87

I believe eating healthy food can prevent type 2 diabetes. 0.85

I understand what diabetes is. 0.38

I believe if you get diabetes it will affect almost every part of your life. 0.72

I believe diabetes is hard because you never get a break from this disease. 0.71

I believe every one with diabetes should keep their blood sugar close to normal. 0.66

I believe type 2 diabetes is a very serious disease. 0.50

I believe type 2 diabetes is not as serious as type 1 diabetes. 0.67

I believe the emotional effects of diabetes are small. 0.63

I believe a person with diabetes can control diabetes and lead a normal life. -0.41

Table 1: Results of the EFA and Reliability of the Knowledge Section 

Table 2: Results of the EFA and Reliability of the Attitudes, Beliefs and intent to change

EFA exploratory factor analysis, λ factor loading/standardized loading 

KMO value = 0.70; Approx.Chi-Square =532.94, p<0.0001
a Components , b Cronbach’s alpha 

EFA exploratory factor analysis, λ factor loading/standardized loading 

KMO value = 0.71; Approx.Chi-Square =532.94, p<0.0001
a Components , b Cronbach’s alpha 

• The survey consisted of 25 items, twelve knowledge questions (true/false/I don’t know) and
thirteen attitudes and beliefs questions (Likert scale).

• The panel rated survey items on clarity, wordiness, negative wording, overlapping
responses, use of jargon, balance, appropriateness of responses listed, use of technical
language, application to praxis, relationship to problem, and measure of three constructs.

• Based on the expert responses, the CVI ranged from 0.83 to 1.00 for each VREP criteria. Four
items had a CVI of 0.83 and nine items had a CVI of 1.00. The overall CVI for the survey
items was 0.95 which was greater than 0.78.

• The Cronbach’s α coefficients were 0.7 for the knowledge and 0.72 for the attitudes and
beliefs subscales, which demonstrated good internal consistency for both subscales. The
sample was adequate (KMO>0.7), and the data were suitable for factor analysis (Bartlett’s
test of Sphericity χ2=532.94, p < 0.001). All factor loadings were above 0.4, revealing close
relations between factors and items.

• The CFA model fit results for the knowledge section were 0.964 for CFI and 0.952 for TLI, and
for the attitudes section were 0.968 for CFI and 0.956 for TLI - indicating reasonable model–
data fit.

Knowledge:

Attitudes, Beliefs, and Intent to Change:


