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Aims Health-promoting behaviors are considered the most basic health criteria for the elderly. 
This study aimed to identify the correlation between Electronic Health Literacy and health-
promoting behaviors among the elderly.
Instrument & Methods The questionnaire’s psychometric properties were evaluated utilizing 
face validity by 15 health workers, content validity was evaluated by ten experts (5 health 
education and health promotion experts, three diabetes experts, and two general practitioners), 
and construct validity, internal consistency, and stability were assessed by 400 health workers 
who were randomly selected.  
Findings Due to the results of investigating the texts and interviews, the initial questionnaire, 
including 54 phrases, was presented. In the face validity section, eight expressions were 
removed quantitatively. Then, in identifying content validity, three other words were deleted, 
and the questionnaire was reduced to 43 phrases in general. This questionnaire’s exploratory 
factor analysis revealed four factors: self-efficacy, attitude, reinforcing factors, and enabling 
factors. These four factors explained 57.51% of the total variance of the test. The confirmatory 
factor analysis results also confirmed the factors of the PRECEDE-PROCEED model. Cronbach’s 
alpha and intra-cluster correlation index for questionnaire structures ranged from 0.87-0.88 
and 0.87-0.88, respectively. 
Conclusion The designed questionnaire has good validity and reliability. 
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Introduction 
Concerns about non-communicable diseases are 
among the severe global problems that will cause 
many issues in these years and the future [1]. Type2 
diabetes is one of the four most significant non-
communicable diseases along with cardiovascular 
diseases, cancers, and chronic respiratory diseases, 
which account for 63% of deaths related to non-
communicable diseases in the world [2]. Due to the 
latest reports from the International Diabetes 
Federation, there are 425 million diabetics in the 
world, the number of which will rise to 629 million 
by 2045, and due to the report, the number of 
patients in Iran is 5 million, which will increase by 
nearly 10 million by 2045 [3].  
Some predictors of prediabetes, such as age and 
family history of diabetes, cannot be inhibited. Still, 
authorities, policymakers, and planners should 
consider other efficient and preventable factors in 
prediabetes. Bodyweight in both sexes, waist 
circumference in women, fasting blood sugar, and 
two hours after meals and triglyceride and HDL 
cholesterol concentrations can be controlled by 
extensive public education programs for healthy 
nutrition and increased physical activity. Cessation 
of smoking and increasing literacy levels are other 
essential factors to decrease prediabetes incidence 
[4-7]. 
The global prevalence of prediabetes due to IGT 
(Impaired Glucose Tolerance) level in 2017 was 
7.3% in the adult population (79-20 years), 
equivalent to 352.1 million people. In general, the 
highest prevalence was reported in North America 
and the Caribbean (15.4%), Central and South 
America (10%), and the lowest prevalence was 
reported in Southeast Asia (3%) and Europe (5.5%) 
[8]. The incidence rate of prediabetes in Tehran 
society, after nine years of follow-up of about 6,000 
men and women aged 20 years and over healthy in 
Tehran, 46 men and 38 women out of every 1,000 
people developed prediabetes. It means that each 
year, 4% of Tehran's total adult population is 
converted from healthy blood sugar to prediabetes, 
and this finding is very shocking and alarming [9]. 
One of the methods to inhibit and control diabetes is 
self-care behavior. Self-care is defined as a strategy 
to adapt to life's problems and issues which promote 
health. Many researchers have indicated that 
utilizing lifestyle modification and self-care 
principles can delay or even prevent diabetes in 
prediabetes. Behavioral changes alone can decrease 
the risk of diabetes by 40 to 70% [10-16]. For patients 
and prediabetes to deal with diabetes issues, having 
awareness, knowledge, skills, abilities, and 
motivations for self-care behaviors requires 
healthcare workers and the health team to play a 
significant role in educating these issues [17, 18]. 
Today, education is one of the most important ways 
to control non-communicable diseases, and studies 

show that the complications of non-communicable 
diseases can be reduced [18]. Appropriate educational 
methods and models empower health workers to 
provide optimal health programs [19]. The results of 
many studies show that to improve the quality of 
health care, the educational skills of health workers 
should be increased; Also, the growth of the 
vulnerable population, the change in the view of 
health from the individual to the community, and the 
change in the overall health goals from treatment to 
prevention have led to the provision of primary care 
and disease prevention by health officials. In this 
regard, the existence of an appropriate and standard 
tool that can examine the educational skills of health 
workers and lead to savings in time and cost of 
conducting research studies is felt [20-24]. 
Considering first the increasing prevalence of 
diabetes and the importance of self-care in 
controlling diabetes progression in prediabetes, and 
second the efficient and undeniable role of health 
workers, this study aimed to develop and assess the 
psychometric properties of health-worker skills 
evaluation to implement a self-care program for 
prediabetes. 
 
Instrument and Methods  
The current descriptive-analytical cross-sectional 
study was conducted from January to September 
2020 on all health workers in Mazandaran province 
who were able to evaluate the validity and reliability 
of health workers' skills in obtaining self-care 
programs for prediabetes. Four hundred health 
workers of Mazandaran province were enrolled in 
the research Utilizing the below formula and 
considered p=0.5, α=0.05, an error value of 0.05, a 
confidence interval of 95%, and a 10% fall. 
 

 𝑛𝑛 =
�𝑧𝑧1−∝2

�
2
𝑝𝑝(1−𝑝𝑝)

𝑑𝑑2
   

 
The subjects were chosen by random cluster 
sampling proportional to the size and entered the 
research. The sampling method was that each of the 
city's health centers was chosen as a cluster, and the 
subjects were randomly chosen from each class due 
to the number of health worker populations in each 
city. After determining each city's share, the subjects 
were chosen to utilize random numbers table due to 
the list of names in the county's health center. 
Health workers were eligible to participate if they 
completed the written consent form to participate in 
the study and had at least three years of work 
experience. The exclusion criteria include the 
reluctance of participants to continue to participate 
in the study and those who have over 20 years of 
work experience.  
Firstly, valid and specialized resources were 
surveyed, including databases such as PubMed, 
ProQuest, etc., papers, and scientific books (more 
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than 50 papers, two treatises, and two books). Since 
no specific comprehensive and standard 
questionnaire was found for this subject, the 
questionnaire items (75 items) were designed by 
interviewing experts and specialists in diabetes and 
health education and re-examining the most 
relevant and comprehensive texts and papers. The 
researchers examined the extracted expressions to 
place each item in relevant behavioral and 
environmental factors (predisposing, enabling, and 
reinforcing factors) based on the PRECEDE-
PROCEED model. The expressions were overlapping 
concepts that were merged. Additionally, the highly 
specialized items such as the diabetes treatments 
and complications had been removed, and the initial 
questionnaire expressions were reduced to 54 
phrases. The questionnaire had three parts: 
1. Demographic information;  
2. Surveying the awareness and knowledge of health 
workers that the questions of the awareness section 
were designed as correct/incorrect, and the 
questions of the knowledge section were designed 
as multiple choice; 
3. Behavioral and environmental factors 
(predisposing, enabling, and reinforcing factors) 
were relevant to health workers' skills in obtaining 
self-care educational programs for prediabetes 
patients. The questions of this section were designed 
in a 5-points Likert scale from 1 (strongly disagree) 
to 5 (strongly agree). 
Psychometric properties of the instrument 
The initial questionnaire was evaluated through face 
validity, content validity, and construct validity 
(Exploratory factor analysis and confirmatory factor 
analysis) were applied to identify the 
questionnaire's validity. On the other hand, the 
reliability was evaluated through internal 
consistency and stability of the instrument via test-
retests. The details of the implementation of the 
psychometric properties are as follows: 
Face validity: To identify the face validity in the 
qualitative section, researchers asked 15 health 
workers to assess each item for "ambiguity", 
"relevancy", and "difficulty". For the quantitative 
approach, the same health workers were asked to 
evaluate the questionnaire and score each item's 
importance on a 5-point Likert scale to calculate 
each item's impact score. It was calculated by 
multiplying the importance of an item with its 
frequency (Impact Score=Frequency 
(%)×Importance). The impact score of 1.5 or above 
was considered satisfactory as recommended [25, 26]. 
Content validity: Two qualitative and quantitative 
methods were applied to identify the content 
validity of the designed questionnaire; for the 
qualitative method, an expert panel consisting of 5 
health education and health promotion experts, 
three diabetes experts, and two general 
practitioners. The questionnaire was evaluated for 
grammar, wording, item allocation, and scaling 

indices at this step. The content validity ratio (CVR) 
and content validity index (CVI) was calculated 
using the quantitative method. To identify the 
content validity ratio, experts will consider each 
item's necessity, and CVR values higher than 0.62 
were accepted due to the Lawshe table. To identify 
the content validity index (CVI), the criteria for 
relevancy, clarity, and simplicity of each item were 
surveyed, and values higher than 0.79 were 
accepted. 
Construct validity: Exploratory factor analysis and 
confirmatory factor analysis were applied to identify 
construct validity, so in this research, due to 43 
items of the questionnaire, 200 health workers for 
exploratory factor analysis and 200 health workers 
were chosen for confirmatory factor analysis. To 
investigate the feasibility of exploratory factor 
analysis (principal component analysis), KMO 
(Kaiser-Meyer-Olkin) test was utilized for sample 
size adequacy, and Bartlett's Test of Sphericity was 
used to assess the appropriateness of the data. The 
recommended value of KMO for doing factor 
analysis on data is between zero and 1. KMO values 
between 0.5 and 0.7 showed moderate factor 
analysis, 0.7 to 0.8 balanced factor analysis, 0.8 to 
0.9 of optimal factor analysis, and greater than 0.9 
excellent factor analysis [27-30]. Exploratory factor 
analysis was performed utilizing SPSS software 
using 200 questionnaires applying principal 
components with Varimax rotation. Evaluating the 
structure of factors derived from the exploratory 
factor analysis must fit the confirmatory factor 
analysis model. All sub-branches ' internal reliability 
and correlation among sub-things were performed 
to perform confirmatory factor analysis with data 
from 200 questionnaires to investigate the 
suggested factor structure. Several indicators must 
be considered to identify a model's fitness, and first, 
the chi-square index is investigated. Since the chi-
square value is commonly very high and significant 
in high volume samples, it is not a good indicator for 
identifying the model's fitness. It is better to 
examine the χ2/DF index, a ratio of Chi-square to the 
degree of model freedom. For this index, values 1 to 
5 are appropriate for fitting the model. Some of the 
indicators applied in this research were the 
comparative fit index (CFI), the goodness of fit index 
(GFI), the root mean square error of approximation 
(RMSEA), chi-square index (χ2), and its 
corresponding degree of freedom. Moreover, the 
adjusted goodness of fit index (AGFI) was that the 
acceptable values for RMSEA were less than 0.1, and 
for CFI, GFI, and AGFI between 0 and 1, the closer to 
1, they have more excellent fitness [25, 31-33]. 
Reliability: Internal consistency was measured 
utilizing Cronbach's alpha coefficient on a group of 
30 health workers with a work experience of at least 
ten years. Cronbach's alpha was equal to or greater 
than 0.7 was considered appropriate [34-37]. Stability 
evaluation was handled through the test-retest 
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method. The significant point in this method is the 
time interval between the two tests. The researchers 
have suggested this interval of two weeks to a 
month. They completed the instrument within two 
weeks and then compared the scores obtained in 
two steps applying the Pearson correlation 
coefficient and intra-cluster correlation index [25]. 
This article was supported Elite Researcher Grant 
Committee under award number 
IR.NIMAD.REC.1398.244 from the National 
Institutes for Medical Research Development 
(NIMAD), Tehran, Iran. All participants gave 
informed written consent. Before the beginning of 
the study, the consent of the relevant authorities 
was obtained. At the beginning of the interviews, the 
purpose of the research, interview method, data 
confidentiality, and the freedom to enter or quit the 
study were explained to the participants, and their 
informed consent was obtained. Due to the 
prevalence of coronavirus and travel restrictions, 
the study questionnaire was designed online and 
sent to selected community health workers through 
the WhatsApp application. The questionnaires were 
completed from March to May 2020. 
The statistical analyses and confirmatory factor 
analyses were performed using the SPSS 21 and the 
LISREL 8.80 for Windows, respectively. Data 
analysis was conducted through exploratory factor 
analysis using the principal component method with 
varimax rotation. The normal distribution of the 
data was verified using the Kolmogorov-Smirnov 
test. Cronbach’s coefficient alpha and ICC were also 
calculated. Confirmative factor analysis was 
performed for comparing and assessing the model 
fitness. 
 
Findings 
The mean age of participants was 34.13±8.94 years 
that 37.5% were male and 62.5% were female 
(Table 1).  
Face validity and Content validity: In surveying 
the face validity in the effect stage of the item with 
the criterion of 1.5, 8 questions were deleted from 
the knowledge section. The items that were deleted 
at this step were mainly related to laboratory results 
and complications of diabetes, which due to 
participants, awareness of these items in obtaining 
self-care programs for prediabetes people was less 
important, so their impact factor score was less than 
1.5 (e.g., 1. Which of the following is not the 
complications of diabetes?; 2. Which of the following 
symptoms are ketoacidosis symptoms?; Or 3. What 
may be caused by low blood glucose levels?). In the 
next step, in the content validity ratio (CVR), due to 
the number of experts and the criterion (0.62) of the 
Lawshe table, three questions were removed from 
the reinforcing construct because of the lack of 
necessity in the questionnaire (1. Prediabetics are 
interested in the training, which makes me 

encouraged; 2. Material encouragement increases 
my motivation to perform my duties; and 3. 
Immaterial encouragement increases my motivation 
to perform my duties). In contrast, the question was 
not deleted in the content validity index (CVI) due to 
the criterion of 0.79. Furthermore, 43 questions out 
of 54 questions, with suitable content validity and 
face validity, entered the questionnaire's reliability 
applying Cronbach's alpha, Pearson correlation 
coefficient, and intra-cluster correlation index.  
Reliability: Cronbach's alpha coefficients for the 
questionnaire structures were 0.87-0.88. A test-
retest was used to evaluate the consistency of the 
questionnaire. The Pearson correlation was 
computed among the questionnaire's scores twice in 
a two-week interval in this method. If this index was 
above 0.75, stability was desirable (Table 2). 

 
Table 1) Demographic characteristics of participants (n=400) 
Variable Number Percentage 
Gender 
Male 150 37.5 
Female 250 62.5 
Education 
Middle school degree 34 8.5 
Diploma 194 48.5 
Associate degree 81 20.2 
BA and over 91 22.8 
Marital status 
Single 101 25.2 
Married 285 71.2 
Divorced 11 2.8 
Widow 3 0.8 
Work Experience (year) 
<5  154 38.5 
5-10  69 17.2 
10-15  81 20.2 
15-20  96 24.1 
Employment Type 
Official 191 47.8 
Contractual 33 8.2 
Conventional 176 44 
Having a second job 
Yes 36 9 
No 364 91 

 
Table 2) Reliability results of the questionnaire 
Dimensions of the 
Questionnaire 

Number of 
Question 

Cronbach 
Alpha 

Correlation 
Coefficient 

ICC 

Predisposing 9 0.88 0.84 0.88 
Reinforcing 7 0.87 0.81 0.87 
Enabling 9 0.88 0.78 0.88 

 
Construct validity: Construct validity was assessed 
utilizing exploratory factor analysis, and the 
principal components method was handled on 25 
items. The KMO and Barlett sphericity test results 
showed the model adequacy (Table 3). 

 
Table 3) Results of factor analysis  
Statistic characteristic Value 
KMO 0.937 
Bartlett Test  
Chi-squared 4.723 
df 300 
p. 0.000 
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The first factor described 36.909% of the common 
variance (self-efficacy), 10.047% by the second 
factor (attitude), 6.392% by the third factor 
(reinforcing), and 4.168% by the fourth factor 
(enabling) (Table 4).  
Some items with different loads were placed in 
several factors. Although it was tried to place the 
items in factors with the highest factor load, items 
no. 5 and 6 of the enabling structure were 
transferred to the lower factor load because it was 
not compatible with the factor with the highest 
factor load. All items were loaded in the extracted 
agents, and no items were removed (Table 5). 
 
 
Table 4) Total variance explained 
Component Initial Eigenvalues Rotation Sums of Squared 

Loadings 
Total Variance 

(%) 
Cumulative 
(%) 

Total Variance 
(%) 

Cumulative 
(%) 

Self-efficacy 9.227 36.909 36.909 6.809 27.235 27.235 
Attitude 2.512 10.047 46.956 4.208 16.832 44.067 
Reinforcing 1.598 6.392 53.348 1.892 7.567 51.634 
Enabling 1.042 4.168 57.516 1.471 5.882 57.516 
 
 
Table 5) Matrix of rotated factors with varimax rotation and 
factor load rates of items in each factor 
Item No Self-efficiency Attitude Reinforcing Enabling 
1 0.599 - - - 
2 0.753 - - - 
3 0.736 - - - 
4 0.739 - - - 
5 0.341 - - - 
1 - 0.601 - - 
2 - 0.773 - - 
3 - 0.308 - - 
4 - 0.739 - - 
1 - - 0.677 - 
2 - - 0.398 - 
3 - - 0.641 - 
4 - - 0.803 - 
5 - - 0.814 - 
6 - - 0.779 - 
7 - - 0.743 - 
1 - - - 0.684 
2 - - - 0.702 
3 - - - 0.480 
4 - - - 0.462 
5 - - - 0.353 
6 - - - 0.353 
7 - - - 0.640 
8 - - - 0.703 
9 - - - 0.618 
 
 
Utilizing the Scree plot, and after identifying the 
internal consistency of the instrument items, four 
factors with Eigen Value above 1.04, which 
explained 57.516% of the total variance, were 
identified (Figure 1).  
The whole questionnaire was loaded in the related 
domains, and the KMO value for the extractive agent 
was higher than 0.8. Also, the percentage of variance 

expressed for the extractive agent was 63.93. 
Besides, Bartlett's test results confirmed the 
adequacy of exploratory factor analysis for this 
extractive factor (Table 6). 
 
 

 
Figure 1) Scree plot for determining factors of the designed 
instrument  
 
 
Table 6) Exploratory Factor Analysis Results for the Whole 
Instrument 
Items Factor Loading 
Predisposing 0.708 
Reinforcing 0.517 
Enabling 0.808 
KMO 0.888 
Bartelt P <0.001 
Percentage of noted variance 63.93 
 
 
In the next step, confirmatory factor analysis was 
handled to approve the structure of exploratory 
factor analysis. Due to the values of indicators 
presented for each of these sub-structures, the chi2 
index was less than 5 degrees free, confirming 
models’ appropriateness. Also, GFI, AGFI, NFI, RFI, 
IFI, and CFI indices more significant than 0.9, RMSEA 
was less than 0.1, which confirmed this model's 
validity (Table 7).  
As a result, this model had achieved a relatively good 
level of grace, and due to them, the PRECEDE model 
factors can confirm (Figure 2). 

 
 

Table 7) Fitting indicators to confirm the suitability of the model 
studied 
χ2 2378.84 
p. 0.000 
df 776 
χ2/df 3.065 
GFI 0.92 
AGFI 0.90 
RMSEA (95% CI) 0.072(0.069:0.075) 
NFI 0.94 
RFI IF 
IFI 0.96 
CFI 0.96 
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Figure 2) Results from confirmatory factor analysis 

 
Discussion 
Due to the lack of access to comprehensive and 
suitable scientific tools in evaluating Health 
workers' skills in obtaining a self-care program for 
prediabetes, this study was conducted to design and 
psychometrically evaluate a suitable questionnaire.  
Evaluation of internal reliability (Cronbach's alpha) 
between 0.87 and 0.88 for this instrument's 
structures shows the acceptability of these scales. In 
other words, these amounts showed that each 
structure measures the same subject [36]. The 
prepared questionnaire had good stability due to the 
results obtained from the Pearson correlation 
coefficient and the intra-cluster correlation 
coefficient. This result indicates that this 
questionnaire can provide reliable results in 
different temporal and spatial conditions [38]; it 
should be noted that this study's findings are 

consistent with the results of some similar research 
[39-41]. 
Another significant feature of the questionnaire is 
validity, which aims to identify a tool's ability to 
measure what is designed to measure it. The most 
significant step in identifying the questionnaire's 
validity is determining the construct's validity, 
which factor analysis is the best method for this part 
[42]. Factor analysis identifies clusters of related 
questions of the instrument or scale used. The value 
of this index between 0.8-0.9 shows optimal factor 
analysis and more than 0.9 excellent factor analysis. 
The results of the KMO (0.88) and Bartlett test 
(p>0.001) confirm the factor analysis model and 
indicate its suitability [33]. The results show that the 
questionnaire is multifactorial (three factors). Since 
the minimum factor load required to include a 
phrase in a factor depends on the number of 
instrument expressions and the intended specific 
value, the cut-out point of 0.3 was considered the 
minimum factor load required for each expression 
to maintain it. Considering that the factor load of 
item 2 of the reinforcing construct was less than 0.3, 
this item can be removed from the questionnaire. 
Due to the confirmatory factor analysis results, it 
was found that the designed questionnaire has good 
fitness in Iranian society. Because the fitness 
statistics had reached an acceptable threshold, 
similar to the findings of this study, it can be seen in 
the Bukhsh study that the designed questionnaire 
had a good quality [43]. Thus, the differential validity 
of defined structures is confirmed due to the 
obtained results.  
Many similar research pieces that have designed and 
standardized the diabetes questionnaire have 
mainly examined patients' behavior [44-47], and a 
model-based tool that can examine health workers' 
skills was not found, so similar researches are 
handled to compare and better survey this tool. 
One positive point of this study was developing a 
questionnaire about improving pre-diabetes 
individuals’ self-care program, which seems 
designed for the first time in Iran. The participants 
of this study were health workers working at rural 
health houses. Even though they have a crucial 
responsibility to peoples' health, researchers could 
not find sufficient research about this target group 
in Iran. 
Nevertheless, this study also had some limitations. 
Firstly, it was more appropriate that this research 
would be held by both qualitative and quantitative 
methods; due to the limitations caused by the spread 
of COVID-19, researchers were not able to interview 
participants, as well as the questionnaire was 
completed online. It means that the researchers 
were not aware of the conditions of questionnaire 
completion, and it could impact the answers 
provided. Additionally, considering that this study 
has been done on health workers, it is impossible to 
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generalize to other care groups such as nurses and 
physicians. It is suggested that similar studies on 
other health caregivers be done. 
 
Conclusion 
The designed questionnaire has good validity and 
reliability. 
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