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Designing a health literacy model for patients ==
with diabetes
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Abstract

Background Low health literacy levels among individuals with type 2 diabetes are common and may be a
fundamental barrier to increasing self-efficacy and self-care in patients. Therefore, the present study aimed to propose
a model for educating health literacy in diabetic patients in hospitals affiliated with the Islamic Azad University of
Medical Sciences, Tehran.

Methods This research was applied in terms of purpose, mixed-methods (qualitative-quantitative) in terms of

data type, qualitative content analysis, and cross-sectional survey in the quantitative aspect (fitness of model). The
statistical population in the qualitative section included 18 participants from experts in the field of health care. In the
quantitative section, 220 educators working in hospitals affiliated with the Islamic Azad University of Medical Sciences,
Tehran, were selected using stratified random sampling. Data collection tools included interviews in the qualitative
section and research-made questionnaire in the quantitative section. For data analysis, coding was used in the
qualitative section, and structural equation modeling was used in the quantitative section.

Results For this model, 6 dimensions, 17 components, and 78 items were identified. The results showed that the
basic literacy dimension had a coefficient of 0.729, the specialized literacy dimension had a coefficient of 0.712,
diabetes management had a coefficient of 0.654, social literacy dimension had a coefficient of 0.630, cultural literacy
dimension had a coefficient of 0.605, and media literacy had a coefficient of 0.535, respectively, contributing the most
to the health literacy of diabetic patients.

Conclusion Since the "Health Literacy Education” model has a good fitness, it is recommended that this model will
be applied in different settings such as hospitals in order to improving the health level of patients.
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Background

Diabetes mellitus is a metabolic disorder associated
with many serious medical, psychiatric, familial, occu-
pational, and financial problems [1]. The most serious
complications of diabetes include retinopathy, blindness,
peripheral neuropathy, foot pain, stroke, heart attack,
peripheral vascular disease, vascular disease, and ampu-
tation [2]. The global prevalence of diabetes was 9.3% in
2019, equivalent to 463 million people. Predictions for
the prevalence of diabetes in 2030 and 2045 are estimated
to reach 10.2% and 10.9%, respectively, equaling 578 mil-
lion and 700 million people. The global prevalence of
prediabetes in 2019 was 5.7%, accounting for 345 mil-
lion people. Predictions for the prevalence of prediabe-
tes in 2030 and 2045 are estimated to reach 8% and 6.8%,
respectively, equaling 548 million and 345 million people
[1].In a study conducted on the prevalence of diabe-
tes and prediabetes from 2014 to 2020 in 18 geographi-
cal regions of Iran among individuals aged 35 to 70, the
prevalence rates were 13% and 27% in men and 17% and
24% in women, respectively. The findings of this study
indicate that 15% of the adult population in Iran have dia-
betes, and more than 25% are in the prediabetes stage [3].

Diabetes imposes a significant burden on society, allo-
cating 2.5-15% of healthcare budgets in various coun-
tries directly to itself, and when considering the indirect
costs, these expenses will be multiplied several times. The
burden of diabetes is not merely summarized in financial
costs but also includes psychological and social expenses
[4]. Studies results indicated that nearly half of patients
with type 2 diabetes had insufficient health literacy, and
this inadequate literacy imposes significant costs on dia-
betic patients each year [5-7].

Low health literacy is considered a potential barrier to
improving health outcomes. Previous studies suggest that
low health literacy is consistently associated with poor
diabetes knowledge, less self-management behaviors,
poor blood glucose control, and costly health care [8].

The World Health Organization has stated that low
health literacy is a more widespread issue than some
people think; the consequences of this lack of awareness
and ignorance by healthcare providers and patients can
be detrimental [9].

Afshar Badr et al. conducted a study titled “Develop-
ing a Health Literacy Model for Hypertensive Patients’,
which showed that the presence of four factors—basic
literacy, cognitive literacy, social literacy, and cultural lit-
eracy—can influence the health literacy of hypertensive
patients [10].

Gowa et al. conducted research on “Sufficiency of
Health Literacy and Its Impact on Diabetes Self-Man-
agement”. The results showed that health literacy directly
correlates with self-monitoring, nutrition and exercise
care, diabetes knowledge, self-care, and social support.
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Overall, health literacy had a direct and significant corre-
lation with self-care parameters in diabetic patients [11].
Jones conducted a study titled “Health Literacy, Self-
Management, and Health Outcomes among Adults with
Type 2 Diabetes’, which showed that numerical literacy
is a vital aspect of health literacy for chronic diseases
such as diabetes management [12]. Nayer and colleagues
conducted a study titled “Identifying the Level of Health
Literacy in Patients with Type 2 Diabetes” The findings
showed that the level of health literacy in patients with
diabetes is low, posing a significant challenge to optimiz-
ing diabetes care. It is recommended that, in addition to
healthcare service strategies, targeted educational and
behavioral interventions for the elderly and those with
less formal education are essential [13].

By accepting the premise that health literacy can effec-
tively impact health behavior, understanding, and per-
ception of patients, it follows that the health literacy of
diabetic patients is also influenced by various factors that
need to be discovered and investigated. Health centers
and related organizations involved in health must acquire
fundamental and comprehensive understanding of the
concept of health literacy, as it is a prerequisite for their
effective performance in disease control and prevention.
Therefore, numerous studies have been conducted to elu-
cidate health literacy, its evaluation methods, and how it
can be measured by researchers. However, most of these
studies lack the necessary comprehensiveness. Based on
this foundation, it is imperative to present a native model
tailored to the needs of these centers and aligned with
the goals of global health. In this research, we believe
that conducting qualitative studies and involving top-
tier experts familiar with health and medical matters will
transform the concept of health literacy among diabetic
patients into a measurable and tangible phenomenon.

Methods

This study, in terms of its applied goal, utilizes mixed
data (qualitative-quantitative). The qualitative aspect
involves content analysis (conventional approach), while
the quantitative dimension employs a cross-sectional
survey method. The qualitative research population con-
sisted of 18 experts in health education, medical educa-
tion, nursing, and educational management with at least
a PhD degree, selected using purposive sampling. In
order to collect data, a semi-structured interview was
used to obtain the participants’ opinions and ideas about
health literacy and diabetic patients. Some research ques-
tions were: What is the meaning of health literacy train-
ing for patients with diabetes? What are the factors that
make up the health literacy education model for patients
with diabetes? In addition to the questions about health
literacy and diabetes, demographic information such as
age, gender, years of experience and education level were
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investigated. Each interview lasted 45 to 75 min. Partici-
pants were obtained informed consent.

In the qualitative section, data analysis was conducted
simultaneously with data collection. After each individ-
ual interview session, the recorded information was lis-
tened to at the earliest opportunity. All interviews were
transcribed by hand and then typed. The researcher
revised the typed material by listening again and com-
paring handwritten and typed notes to ensure accuracy.
The main stages of content analysis were performed with
adjustments for coding. MAXQDA version 20 was used
for content analysis. The primary codes were extracted
and at the end subcategory and category were identified.
The accuracy of the data was checked according to Lin-
coln and Guba criteria [14].

Furthermore, structural equation modeling was utilized
in the quantitative section to determine relationships
between variables. In the quantitative section, the sample
comprised hospital staff from Islamic Azad University of
Medical Sciences, Tehran, selected using stratified ran-
dom sampling with Cochran’s formula, totaling 220 indi-
viduals. Data collection tool included a researcher-made
questionnaire. This questionnaire was made according
to the data of the qualitative section. For this purpose,
SPSS version 25 and Smart PLS were employed. “Health
Literacy Education” questionnaire has 78 items with
Likert rating from “very much” till “very low” The total
score is between 78 and 390. This questionnaire assess
6 dimensions of health literacy education included basic
literacy(Questions 1 to 7), specialized literacy(Questions
8 to 34), social literacy(Questions 35 to 42), cultural
literacy(Questions 43 to 52), media literacy (Questions
53 to 61) and diabetes management(Questions 62 to 78)
(Table 1).

In the quantitative section, the sample consisted of
220 participants, including nurses, head nurses, super-
visors, and internal medicine, endocrinology, and emer-
gency physicians. These participants were selected from
Farhikhtegan, Boali, and Amiralmomenin hospitals,
which are under the supervision of the Islamic Azad
University of Medical Sciences, Tehran with randomized
stratified sampling (See Table 2 for demographic charac-
teristics of the samples).

The Content validity ratio (CVR) was used for ques-
tionnaire validity. Initially, 10 experts were asked to eval-
uate each item based on a three-part spectrum (essential,
useful but not essential, not necessary). The CVR value
ranges from —1 to +1 according to Lawshe’s Table [15].
An item was considered valid if its CVR value exceeded
0.3 based on the participation of 10 experts, and its reli-
ability was 0.80 according to Cronbach’s alpha coefficient.
Also, validity and reliability were calculated and con-
firmed using the methods of item analysis and confirma-
tory factor analysis.
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For the model design, the main concepts derived from
qualitative research were considered, and relevant mate-
rials were found through literature review. Then, these
findings were organized into a model with 6 dimensions
and designed accordingly. In determining the accept-
ability of the model, two Delphi rounds were conducted
using written opinions of stakeholders and questionnaire
scores, and necessary changes were made to finalize the
model.Regarding the status of each research dimension,
t-test was used to examine the opinions of individuals’
averages. A summary of the results of the one-sample
t-test based on the average opinions of individuals is pre-
sented in Table 3. According to these results, basic liter-
acy with an average of 2.73 had the highest importance
(Table 3).

The Goodness of Fit (GOF) index is related to the
overall fit of structural equation models. It allows the
researcher to control the overall fit of their research
model after fitting the measurement and structural parts.
Trezona et al. [16] introduced values of 0.10, 0.36, and
0.25 as weak, moderate, and strong values for GOF. The
results showed that the obtained GOF from the model
was above 0.30, indicating an appropriate fit. Finally,
using structural equation modeling techniques, the final
health literacy model for patients with diabetes in the
hospitals affiliated with the Islamic Azad University of
Medical Sciences was drawn (Fig. 1).

Results

Participants in the qualitative section of this study
included 8 males and 10 females. Among them, 3 indi-
viduals were under the age of 39, 7 were aged between
40 and 45, 6 were aged between 46 and 50, and 2 were
over 50 years old. They had work experience ranging
from 10 to 30 years. Two participants were professors,
6 were associate professors, and 10 were assistant pro-
fessors. Findings included six category, seventeen sub
category including basic literacy(with sub category of
reading and writing, listening, and comprehension),
specialist literacy(with sub category of receiving dis-
ease-related information, understanding and evaluat-
ing disease-related information, decision-making and
applying disease-related information, accessing nutri-
tional information, processing nutritional information,
decision-making and applying nutritional information),
social literacy (with sub category of social interactions
and establishing communications for learning), cultural
literacy (with sub category of strengthening attitudes and
insights, beliefs, and customs), media literacy (with sub
category of print media literacy and electronic literacy),
and diabetes management (with sub category of self-
care behaviors, lifestyle modification, and self-efficacy
in diabetes management and control), resulting in 78
items(Table 4).
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Table 1 Questionnaire "Health Literacy Education”Model « in your opinion, to what extent are the following items used in the field of
health literacy education for patients with diabetes?

No Criteria very Much medium low Very
much low

1 Ability to read written information related to diabetes

2 Ability to read food labels

3 Ability to read drug labels and attachments

4 Ability to read consent forms

5 Understanding the meaning and concept of signs and contents written on signboards in health care
centers

6 Ability to understand verbal information provided by doctors, nurses, pharmacists, insurers

7 Ability to explain symptoms and physical conditions to specialists and caregivers

8  The ability to obtain information about the symptoms of diabetes

9  Ability to obtain information about the complications of diabetes

10  Ability to obtain information about diabetes control

11 Ability to obtain information about the prevention of complications of diabetes

12 Ability to obtain information about risk factors in patients with diabetes

13 Ability to comprehend and evaluate information related to the complications of diabetes

14 Ability to comprehend and evaluate information related to the control of diabetes

15  Ability to comprehend and evaluate information related to the prevention of disease complications

16 Ability to comprehend and evaluate information related to the treatment of diabetes

17 Ability to comprehend and evaluate risk factors in patients with diabetes

18  Ability to apply information related to the symptoms of diabetes

19  Ability to apply information related to the complications of diabetes

20  Ability to apply information related to the control of diabetes

21 Ability to apply information related to the prevention of diabetes complications

22 Ability to apply information related to the treatment of diabetes

23 Ability to obtain dietary information

24 Ability to receive nutritionist’s consultation

25 Ability to understand food pyramid information

26 Ability to obtain information on nutritional value tables

27 Ability to change diet according to blood sugar level

28  The ability to distinguish between useful and harmful foods for diabetes

29  Paying attention to the amount of sugar and fat in food

30 Adapting diet plan to exercise

31 skill of evaluating the necessity of following a diet

32 Consider the importance of the consumption of fruits, vegetables and legumes

33 Knowledge about the amount of calories and carbohydrates in food

34 Appropriate arrangement of meals

35  Membership in NGOs related to diabetes (diabetes association/special diseases association)

36 Active interaction in NGOs related to diabetes (diabetes association/special diseases association)

37 Participation in treatment decisions

38  Encouraging family members to support the patient

39  Ability to learn through individual counseling

40  Ability to learn through group sessions

41 Ability to obtain information from experts and caregivers

42 Ability to strengthen social communication skills

43 Trust in doctors and treatment specialists in the field of diabetes

44 Respect and adherence to the recommendations of specialists and doctors

45 paying attention to the recommendations about nutrition, health care and sports activities in field of
prevention and treatment of diabetes

46  Cultural and ethnic backgrounds affecting diabetes

47 Cultural beliefs in the field of diabetes

48  Spiritual attitude about diabetes

49  The role of collective beliefs in diabetes control

50  trustin co-treatment with traditional and modern approaches




Borzuoi et al. BMC Health Services Research (2024) 24:894

Table 1 (continued)
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No Criteria

very Much medium low Very
much low

51 Adjustment of traditional food orders with doctor’s order

52 Taking herbal and traditional medicines as prescribed by the doctor
53 Ability to use brochures and pamphlets related to diabetes

54 Ability to use educational booklets related to diabetes

55 Ability to use educational posters related to diabetes

56 Ability to use newspapers, journals and books related to diabetes
57  Using the knowledge of mass media such as radio and television
58  The ability to use social media and internet related to diabetes
59  The skill of using medical programs in the media

60 Media information transfer and exchange skills

61  Ability to use technology to find disease-related information

62  Eye, kidney and foot care skills

63  Complying with personal hygiene

64  Weight and blood pressure control skills

65  Complying with prescribed diet

66  Doing regular sports activities

67  Regular use of medications as prescribed

68  proper and timely injection of insulin if needed

69  Ability to quit smoking

70  The ability to adjust physical activity according to the condition of the disease

71 Ability to modify food pattern
72 Ability to manage stress
73 The amount of social activity

74 The skill of regular physical activity to achieve optimal blood sugar levels

75
76

Ability to adjust food/medication/ and exercise plan according to blood sugar level
perceive the need for regular discussions with a specialist about treatment

77  Regular periodical visits by endocrinologists

78  Teaching new and diverse methods of insulin injection and sugar control

Table 2 Demographic characteristics of samples of the
quantitative section (n=220)

Table 3 Summary of one-sample t-test results for research
variables

Variables and Categories Ferquency Percent age (%)
Age(years) 22-32 21 95
33-42 92 41.82
43-52 82 37.27
>53 25 11.36
Sex Female 136 61.82
Male 84 38.18
Current role Staff Nurse 121 55.00
Head Nurse 15 682
Supervisors Nurse 10 4.55
Internists and endocrinologists 74 3364
Hospital Farhikhtegan 92 41.82
Amiralmoemenin 52 2364
Bo Ali 76 34.55

Participants in the quantitative section of this study
included 61.82% females and 38.18% males. Among
them, 21 individuals were aged between 22 and 32, 92
were aged between 33and 42, 82 were aged the age of
39, 7 were aged between 40 and 45, 6 were aged between
46 and 50, 25 were aged over 50 years old. Demographic
characteristics of samples show in Table 2.

Research variables Mean Ttest P-value 95%confidence
Value interval
Low er upper
limit limt
Basic literacy 2.73 1415 0.00 045 0.60
Specialized literacy 2.51 8.08 0.0 0.29 048
Social literacy 240 13.68  0/00 0.46 0.61
Cultural literacy 2.20 19.00 0.00 0.64 0.78
Media literacy 221 13.87 0.00 0.51 0.68
Diabetes 232 15.29  0/00 0.39 0.50
management
Total 3.38 13.15 042 0.58

The average opinion of the respondents about the
dimension of basic literacy is 2.73, with t-test 14.15, spe-
cialized literacy of 2.51, with t-test 8.08, social literacy
of 2.40, with t-test 13.68, cultural literacy of 2.20, with
t-test 19, media literacy of 2.21, with t-test 13.87, diabe-
tes management of 2.32, with t-test 15.29, and the sig-
nificance level of 0.001 confirms the difference between
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Fig. 1 Conceptual model of health literacy education in patients with diabetes

Table 4 Sub category and category of qualitative section
Category Sub category
Basic literacy Reading and writing

Listening and speaking

Specialized literacy ~ Get information about the disease

Understanding and evaluating information about
the disease

Decision-making and the application of disease-
related information

Access to nutritional information
Nutritional information processing

Decision making and utilization of nutritional
information
Social literacy Social interactions
Communication for learning
Strengthening attitude and insights

Beliefs and customs

Cultural literacy
Media literacy Print media literacy
Electronic literacy

Diabetes Self-care behaviors

management Lifestyle modification

Self-efficacy in diabetes management and control

the averages in the current and optimal situation for 6
dimensions (Table 3).

Results were showed the output model of Smart PLS
software, presenting a summary of the results related
to the standardized factor loadings of the research vari-
ables. Path analysis results revealed the direct effect of

the basic literacy( p=0.729,t=5.729, p<0.0001), special-
ist literacy(p=0.712, t=5.5.538, p<0.0001), social literacy
(p=0.630, t=5.919, p<0.0001), cultural literacy ($=0.605,
t=8.509, p<0.0001), media literacy (p=0.535,t=6.401,
»<0.0001)and diabetes management (3=0.654,t=7.159,
p<0.0001), on “Health Literacy Education” Model for
patients with diabetes was significant (Figs. 2 and 3).

According to the result, the contribution of each factor
to the health literacy of patients with diabetes was deter-
mined. The results showed that among the dimensions of
health literacy in patients with diabetes, the basic literacy
dimension with a coefficient of 0.729, the specialist liter-
acy dimension with a coefficient of 0.712, diabetes man-
agement with a coefficient of 0.654, social literacy with
a coefficient of 0.630, cultural literacy with a coefficient
of 0.605, and media literacy with a coefficient of 0.535,
respectively, had the highest contribution to the health
literacy of patients with diabetes (Table 5).

Discussion

This research found that the “Health Literacy Education”
Model of diabetic patients comprises six dimensions:
basic health literacy, specialized health literacy, social
health literacy, cultural health literacy, media health lit-
eracy, and diabetes management, which is in agreement
with the findings of health literacy model of patients with
hypertension of Afshar Badr et al. [10]. However, due to
the nature of diabetes disease and in order to increase
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the quality and efficiency of the health literacy model
in diabetic patients, in addition to the components of
Afshar Badr et al., two components of media literacy
and diabetes management have also been added to the
model discussed in this research. Also, another differ-
ence between the model of this research and the model of
Afshar Badr et al. is the use of specialized literacy instead
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of the cognitive literacy, which has helped to improve
the quality of the model of this research. Among these
dimensions, the highest coefficient (0.729) pertains to the
basic health literacy dimension. Two components were
identified for this dimension, with reading and writing
receiving the most attention from experts and specialists.
Basic health literacy refers to skills and strategies related
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Table 5 Structural model of health literacy education for patients with diabetes

Dimensions affecting the education of health literacy of patients with diabetes ~ Path coefficient T coefficient  Effectsize  P-value
Basic literacy 0.729 5.729 0.969 0.001
Specialized literacy 0.712 8.538 0.733 0.001
Social literacy 0.630 5919 0.673 0.001
Cultural literacy 0.605 8.509 0.721 0.001
Media literacy 0.535 6.401 0.851 0.001
Diabetes management 0.654 7.159 0.820 0.001

to reading, speaking, writing, and interpreting numeri-
cal figures. In the study by Afshar Badr and colleagues
[10], basic health literacy was introduced as an influ-
ential factor with components of reading, writing, and
knowledge. This concept was consistent with definitions
related to basic health literacy. Additionally, this section
was aligned with the research of Zeidi and colleagues [17]
and Sharbatian and Azarnia [18]. Researchers such as
Osborne and Dodson [16], and Sharbatian and Azarnia
[18] believed that having literacy in reading and writing
is not necessarily effective in the qualitative develop-
ment of basic literacy and should not be considered as an
axis, therefore, it was inconsistent with the results of this
research.

For the specialized health literacy dimension with
a coefficient of 0.712, six components were identi-
fied. Among these, the component of decision-making
and the use of disease-related information received the
most attention from experts and specialists. This find-
ing is consistent with the results of researchers such as
Trezona, Dadson, and Osborne [19], Mohammadi and
colleagues [20], Zarcadoolas and colleagues [21], and
Tseng and colleagues [8]. Salemi and colleagues [22] and
Fadaiyan Arani and colleagues [23] mentioned in their
research that the ability to utilize information related to
diabetes symptoms and nutritional behaviors constitutes
a significant part of specialized health literacy, which
aligns with the findings of this study.

For diabetes management with a coefficient of 0.654,
the components of self-care behaviors, lifestyle modi-
fication, and self-efficacy in diabetes management and
control were identified. Ahmadi and colleagues [24] dem-
onstrated in their study that self-efficacy is the strongest
predictor of self-care behaviors in patients with diabetes,
which is consistent with the findings of this research. The
results of studies by Zeidi and colleagues [17] showed
that lifestyle modification can contribute to the health
of individuals and enhance self-care behaviors. The find-
ings of the present study are in line with the research by
Moshavvegh and colleagues [25], Shafiei and colleagues
[26] and Macpherson and colleagues [27].

For the social literacy dimension with a coefficient of
0.630, two components were identified: social interac-
tions and establishing connections for learning. Almig-
bal and colleagues concluded that social literacy is one of

the necessary and influential skills for educating patients
with diabetes health literacy and emphasized its role in
establishing effective communication with others [5]. The
findings of this study are consistent with the results of
research by Afshar and colleagues [28], AhmadiPour and
colleagues [29], and Mogessie [30].

For the cultural literacy dimension with a coefficient
of 0.605, components such as enhancing attitudes and
insights, beliefs, and customs were identified. A study
conducted at Valencia University in Spain titled “Post-
Cultural” indicates that in today’s interconnected world,
the development and enhancement of cultural literacy
is one of the essential tasks of educational institutions
[31]. Cultural literacy is an acquirable and teachable abil-
ity that translators of any language, regardless of their
nationality and culture, can attain through a conscious
learning process [32]. This finding is consistent with the
studies conducted by AhmadiPour and colleagues [29]
and Afshar Badr and colleagues [10]. In Kamali et al’s
research, it mostly refers to self-efficacy in the manage-
ment and control of diabetes, and cultural literacy is
mentioned as an aid carrier to promote health literacy,
which will be inconsistent with this research [33].

For the media literacy dimension with a coefficient
of 0.535, the components include print literacy, elec-
tronic literacy, and according to the findings of studies
by Salemi et al. [22]. , Kamali and Sarafzadeh [33], and
Raeisi Nafchi et al. [34], they highlighted that the ability
to use virtual spaces related to diabetes plays a significant
role in media literacy and ultimately contributes to health
literacy.

Limitation and strengths

Since a qualitative approach was used in the first stage of
the research, this method has some strengths and weak-
nesses. Among its strengths are detailed investigation
and providing in-depth information on the subject of
the research. Another strength of this work is the study
of the two dimensions of electronic literacy and the dia-
betes management that has not been studied in previous
researches. But due to the small size of research samples,
its generalizability is limited. In the quantitative stage,
due to the large volume of items, there was a possibil-
ity of the participants’ inaccuracy. Of course, this issue
was solved to a large extent by giving enough time to the
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participants and frequent references of the researcher
and emphasizing the importance of accurate answers.

Conclusion

Finally, with the understanding obtained from the dimen-
sions and components and their respective impact, In
regard with "Health Literacy Education” model has a
good fitness, it is recommended that this model will be
applied in different settings such as hospitals in order to
improving the health level of patients. The results can
also show planners and policymakers that can be used
to all the requirements of diabetic patient education and
make proper planning by taking into account all the nec-
essary things for patient education.
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