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Abstract 

Background and objective  Type 1 diabetes mellitus one of the biggest health concerns around the world, is dif-
ficult to manage during adolescence. Among the non-medical methods of controlling this disease is empower-
ment through self-efficacy. Poor self-efficacy leads to social anxiety and ultimately deficiencies in diabetes. There 
is also a correlation among health literacy, self-efficacy, and social anxiety. Thus, the present study aimed to evaluate 
the impact of a literacy promotion training program based on social learning theory on the self-efficacy and social 
anxiety of adolescents with T1DM.

Methods  The current research is a semi-experimental type that was carried out with the cooperation of 66 adoles-
cents aged 15–18 years with type 1 diabetes in Iran (Tehran, 2022). It has control and intervention groups. The endo-
crinology and diabetes clinics of the intervention and control groups were randomly selected in a multi-stage manner 
(endocrine and diabetes clinic of children’s medical center hospital for the control group and endocrine and diabetes 
clinic of Mofid hospital for the intervention group) and the participants were selected by Simple Random Sam-
pling method (draw). The training program designed based on Bandura’s social learning theory was used to teach 
adolescents during seven consecutive sessions of 30–45 min during one week. Questionnaires were completed 
before and one month after the intervention. Data were analysed in SPSS-25 software.

Findings  The intervention for adolescents with T1DM in intervention group compared to the control group had 
a significant effect on improve health literacy (P<0.001), self-efficacy (P<0.001), and social anxiety (P<0.05).

Conclusions  The results can also be used to improve the capabilities of adolescents with T1DM, reduce and prevent 
disease complications, and develop operational-educational programs in the centers from which these adolescents 
receive various services.

Trial registration  IRCT20210422051045N1.
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Background
Diabetes, which is one of the most common chronic dis-
eases and the biggest health problem worldwide, has been 
called a silent epidemic by the WHO [1, 2]. Type 1 diabe-
tes mellitus (T1DM) can occur at any age, but it is more 
common in childhood and adolescence [3, 4]. According 
to 2020 surveys, the prevalence of type 1 diabetes in the 
world, Asia, Africa, Europe, and America is 9.5, 6.9, 3.5, 
12.2, and 12.2 per 10,000 people, respectively [5]. Cur-
rently, the number of people with T1DM in Iran is 11.4% 
[6]. Of every 400–500 children, one develops T1DM and 
is responsible for 6.7 million deaths in 2021, 1 death every 
5  s and number of children and adolescents with type 
1 diabetes is 1.2 million [7]. The importance of the prob-
lem becomes clearer when we know that one out of every 
ten Iranian adolescents has T1DM [8, 9]. Adolescence is 
considered a challenge to control diabetes due to the rea-
sons of spending much time outside home, the desire to 
maintain independence, and the use of inappropriate cop-
ing styles such as avoidance [10, 11]. As a result of fail-
ing to control the disease, according to North American 
Nursing Diagnosis Association (NANDA) research and 
nursing diagnoses, adolescents suffer fatal cardiovascu-
lar complications, numerous psychological and behavio-
ral problems, including depression, anxiety, and imposing 
exorbitant costs on the health and treatment system and 
families [12–18]. A non-medical way to control diabetes is 
empowerment through self-efficacy [19, 20]. Self-efficacy 
is defined as a person’s trust and confidence in their abil-
ity to perform a specific action [21, 22]. Chih et al. (2010), 
Rasbach et  al. (2015) and Hosseini et  al. (2014) reported 
a correlation between self-efficacy and blood sugar con-
trol [23–25]. Despite all the work done, poor to moderate 
self-efficacy has been reported [26–28]. Poor self-efficacy 
threatens patients with short-term and long-term physi-
cal and mental complications, thus they experience a lot of 
stress in their lives [3, 29]. Bandura, Barbaranelli, Caprara, 
and Pastorelli (1996) identified the pathways by which poor 
self-efficacy leads to social anxiety [15, 30]. Social anxiety 
is defined as the fear of social and functional situations 
[15, 31]. Children with diabetes have anxiety in their social 
interactions due to constant changes in their lives, fear of 
increased blood sugar and understanding of their differ-
ences with their peers [29]. Social anxiety leads to isola-
tion from peers, non-compliance with treatment, improper 
blood sugar control, and creating progressive conditions 
for short-term and long-term complications of the disease 
[16, 32], and despite therapeutic interventions, we are still 
facing high prevalence, frequent relapses, and chronicity 
of social anxiety [33]. The World Health Organization has 
named health literacy as an influencing factor on the level 
of knowledge, the level of self-care and self-efficacy, and as 

a result more effective control and prevention of diabetes 
and its complications [3, 32–34]. Health literacy has been 
introduced as cognitive and social skills that determine the 
motivation and ability of people to acquire, understand 
and use information such that it leads to maintaining and 
improving their health and considered a key determinant of 
health and wellness at the population level [35–43]. It has 
different dimensions: functional (reading, comprehension, 
calculations), communicative (access, use, communication) 
and critical (evaluation, self-efficacy) [44]. The results of 
various studies have shown that in societies where the level 
of health literacy of the people is favorable, the people are 
cheerful and healthy and the governments are less likely to 
suffer exorbitant treatment costs. People with insufficient 
health literacy are less likely to understand the written and 
spoken information provided by health professionals and 
follow their instructions; they have a poorer health sta-
tus, and incur more medical expenses [45]. Pourreza et al. 
(2012) showed that the health literacy of patients with dia-
betes in Tehran is poor [35].

Research in behavioral sciences needs a theory-ori-
ented intervention [45, 46]. In this study, Bandura’s 
social learning theory (Bandura 1998) was used as the 
axis of intervention and teaching method [47–50]. 
Social learning theory assumes that people learn by 
observing others in a particular social group. All learn-
ing phenomena can practically happen through direct 
experience by observing the behavior of other peo-
ple and the consequences of the behavior vicariously 
[51, 52]. This model has four stages: (1) attention, (2) 
retention, (3) re-creation, and (4) motivation. Obser-
vational learning models include live, verbal, and sym-
bolic models [48, 53–55].

It should be noted that this research is in accordance 
with the seventh paragraph of the research priorities 
of the Children’s Department, School of Nursing and 
Midwifery, Tehran University of Medical Sciences, and 
the Ministry of Health (improving the health literacy 
of children, adolescents, and families). Also, health 
literacy education based on Bandura’s social learning 
theory, in order to improve the level of primary care, 
is used in the form of educational programs (preven-
tion of infection and control of people at risk) accord-
ing to the level of health literacy of people in primary 
care providers. And during the searches, they did not 
find an article with title " Social learning-based health 
literacy promotion on the self efficacy and social anxi-
ety of adolescents with type 1 diabetes “. Therefore, this 
study aimed to “investigate the effect of implementing 
a health literacy training program based on Bandura’s 
social learning theory on self-efficacy and social anxiety 
of adolescents with T1DM”.
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Methods
Study design and participants
This semi-experimental study was conducted with a 
pretest-posttest design and an intervention group and 
control group and 66 adolescents aged 15–18 years with 

T1DM (Iran, Tehran, 2022). Sampling was done by multi-
stage random method as follows: in the first stage, two 
centers were randomly selected from among 7 endocrine 
and metabolism centers of Tehran province as the inter-
vention and control groups. Endocrine and Metabolism 
Clinic of Children’s Medical Center Hospital (Govern-
ment hospital affiliated to Tehran University of Medical 
Sciences) and Mofid Children’s Hospital Endocrine and 
Metabolism Clinic (Government hospital affiliated to 
Shahid Beheshti University of Medical Sciences) were 
selected as the control and intervention groups, respec-
tively, randomly and by draw.And In the second stage, the 
participants were selected by Simple Random Sampling 
method (draw). In this way, separately for each group, 
the names of the qualified people who gave oral consent 
to participate in the study were put in a bag and 33 peo-
ple were removed from the mixed name (In order not to 
transfer information between the control and interven-
tion groups, the groups were selected separately from 
two different centers) and the intention to treat (ITT) 
method of analysis was used for the investigation.

The inclusion criteria were: aged 15–18 years old, living 
in Tehran, literate, able to speak and communicate, suffer-
ing T1DM based on the definite diagnosis recorded in the 
medical records, not having passed diabetes health literacy 
training courses, and access to smart electronic devices. 
And the exclusion criteria were: Unwillingness to partici-
pate in the study, not attending more than 2 sessions, not 
completing or incompletely completing the questionnaires.

The sample size was calculated as 66 individuals accord-
ing to the studies and following formula, taking into account 
the maximum type I error of 5%, type II error of 20%, the 
standard deviation obtained for self-efficacy in the inter-
vention group as 14.93 and in the control group as 17.99, 
and considering d = 15.25 [12]. Finally, 33 participants were 
recruited for each group considering 10% sample loss.

α = 0.05 => Z (1− α/2) = 1.96

After receiving the code of ethics (IR.TUMS.FNM.
REC.1399.038) from the Ethics Committee of the Fac-
ulty of Nursing, Midwifery and Rehabilitation of Teh-
ran University of Medical Sciences, IRCT​1 registration 
code (IRCT20210422051045N1) and making relevant 
arrangements, the researcher ran the validity and reli-
ability tests for the questionnaires and designed the 
intervention. Thus, the content of the intervention was 
compiled by researchers using reliable sources and 
recent articles, Then the content of the intervention and 
the questionnaires were given to 10 expert professors in 
the field of children and adolescents and collected after 
10 days. Finally, during a meeting, the researchers gath-
ered and applied the comments, which mostly included 
improving the understanding of the sentences. And to 
check the reliability of the tools, test-retest and Pear-
son’s correlation coefficient methods were used. Pear-
son’s correlation coefficient scores for HELMA, SASA, 
and DMSES questionnaires were 0.85, 0.92, and 0.91, 
respectively. Then, an interview was conducted with 
adolescents in the endocrinology clinic of the Children’s 
Medical Center Hospital (control group) and the endo-
crinology clinic of Mofid Children’s Hospital (interven-
tion group), and their parents were contacted if they 
were eligible to participate in the study. After briefing 
them on the research objectives and method, verbal 
and written consent was obtained from adolescents 
and parents(From 20 August, 2021 to 22 August, 2021). 
Before the start of the sessions, the questionnaires were 
given to the adolescents through social media(From 23 
August, 2021 to 27 August, 2021) And the question-
naires were completed by adolescents with diabetes 
through self-report. Then, the day after collecting the 
questionnaires (taking the pretest), the training ses-
sions were held in the form of seven training sessions 
of 30–45 min in a row during a week from 28 August, 
2021 to 3 September, 2021 (in pre-arranged hours with 

1− β = 0.2 => Z(1− β) = 1.64

σ1 = 14.93, σ2 = 17.99

d = 15.25n =

2 Z
(1−

α

2

+ z1−β

2

(σ1 ∗ σ2)

d2
=> n =

2(1.96+ 1.64)214.93 ∗ 17.99

2.622
= 30

1   Iranian Registry of Clinical Trials.
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adolescents). One month after the completion of the 
training sessions, the questionnaires were again given 
to the adolescents through social media [56–60], and 
collected after completion(4 October, 2021). The rea-
son for choosing a one-month gap between the pre-test 
and the post-test was that most similar studies consid-
ered a gap of one month or less, and Professor Albert 
Bandura and his colleagues in their articles assessed the 
results of the tests as soon as possible, done on social 
learning theory (like the famous experiment on the 
Bobo doll). It should be noted that the implementation 
of the designed intervention was carried out under the 
supervision of supervisors and advisors, and the stu-
dent, as a researcher, completed the course of commu-
nication with children and adolescents and the course 
for diabetes educators before starting the study and has 
a certificate. Virtual networks were used with the aim 
of improving informing and using the comments and 
suggestions of parents and adolescents. Throughout the 
intervention, adolescents who did not attend a session 
were contacted, and if they were absent for another ses-
sion, they were excluded from the group. That, 1 per-
son from the intervention group was excluded from the 
study due to non-responsiveness and two absences in 
training sessions (29,30 August). 1 other person from 
the intervention group was absent from the whole ses-
sion due to the problem of accessing the internet and 
was therefore excluded from the study. Another 1 per-
son from the intervention group was excluded from the 
study due to not completing the pre-test and post-test 
questionnaires. In the control group, 3 people were 
excluded from the study due to not completing the 
questionnaires.

Implementing the intervention
The educational program was conducted such that 
each construct of diabetes health literacy was taught in 
one day, biut the use construct was taught in two days 
as it did not fit in a 45-minute session. According to 
the Bandura’s social learning theory, each of the health 
literacy constructs must go through these four stages 
for learning: attention, retention, re-creation, and 
motivation. To present the content in the first stage 
during each session, the attention of the audience was 
drawn to the subject (with the high knowledge of the 
presenter, stating the goals of the session, encouraging 
questions and answers to receive points). Furthermore, 
live and symbolic models were used to determine the 
manner of presenting the content based on the social 
learning theory, for instance, videos, pictures, Pow-
erPoint presentations, speeches, problem solving, 
scenario execution, and Q&A were used to provide 
educational materials according to the contents. We 

used Skyroom™ so that the presenter’s image and voice 
could be seen and heard by the audience along with 
PowerPoint presentation and other video clips. After 
explaining the objectives, their attention was drawn to 
the contents and the present meeting. (The meeting 
was held in the Sky Room platform between the ado-
lescents and the teacher in the form of a video confer-
ence). During the presentation, questions and answers 
were also held to motivate the adolescents to earn 
points. In the second stage (retention) according to 
Bandura’s social learning theory, the taught contents 
were imprinted in the learners’ mind as models and 
symbols. In the third stage (re-creation), the learned 
material was repeated and practiced to consolidate 
what was learned. Pre-prepared questions and scenar-
ios (validation of educational content and questions 
were done by expert professors and fully explained 
in the method section) were asked to adolescents. In 
order to answer the questions, audio and video were 
available in the video conference. According to the 
pre-determined rules, they received points, and were 
thus motivated at this stage [30, 53, 55, 56]. The train-
ing program for promoting diabetes health literacy is 
shown in Table 1.

Learning and behavioral therapy are based on peo-
ple’s understanding, and one of the most famous meth-
ods to create a better understanding for learning issues 
is problem solving. Therefore, during the seven sessions, 
problem solving was used to improve the construct of 
understanding (among the constructs of health literacy) 
[21]. In all sessions, the adolescent participants with T1 
diabetes were asked to read, repeat, and practice the dis-
played questions and texts. In this way, a step was taken 
to improve reading.

The course was game-based because the study “Moti-
vational effect of games on education” by Andreas Hart-
mann in 2021 showed that the use of games in education 
creates intrinsic motivation for learning [61]. Game-
centric means that adolescents earn points during the 
sessions to achieve certain rewards according to the fol-
lowing rules: (1) Each question answered correctly or 
scenario performed correctly is given a positive point. (2) 
In case of wrong answer to any question, no points were 
given and no points were deducted. (3) In case of correct 
answers to 5 consecutive questions, one point is added 
to the a adolescent’s score (4) Anyone who asked more 
questions to their friends would get an extra point at each 
stage, and finally, after the completion of the course, the 
top three people would receive a cash prize ($20 for the 
first person, $15 for each second person and $10 for the 
third person). The content taught to the intervention 
group was provided to the members of the intervention 
and control groups after the post-test.
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Data collection
The primary outcome of the current study is diabetes 
health literacy and secondary outcomes are functional 
self-efficacy and social anxiety. Data were collected 
using four questionnaires; (A) Demographic Information 
Questionnaire, (B) Health Literacy Measure for Adoles-
cents (HELMA), (C) Social Anxiety Scale for Adolescents 
(SASA) by Puklek, (D) Diabetes Mellitus Self-Efficacy 
Scale (DMSES).

A)	Demographic information questionnaire had 36 
items related to demographic characteristics, which 
was validated by expert professors.

B)	Health Literacy Measure for Adolescents (HELMA) 
has 44 items in eight dimensions of access, reading, 
comprehension, evaluation, use, communication, 
self-efficacy and calculation that are related to pub-
lic health literacy. The researcher, along with expert 
professors in this field and using reliable scientific 
sources, moved the concept of items towards the 
examination of T1DM health literacy. There was no 
change made in the number of items in each field. 
Items are scored based on a five-point Likert scale 
from 1 (never) to 5 (always). The minimum and max-
imum scores of health literacy are 0 and 100, which, 
based on the cut-off points of 50, 66 and 84, divide 
adolescents’ health literacy into four levels of inad-
equate (0–50), not very adequate (50.1–66), favorable 
(66.1–84) and excellent (84.1–100) [38].

C)	Social Anxiety Scale for Adolescents (SASA) by Puk-
lek has 28 items and two subscales of apprehension 
and fear of negative evaluation - AFNE and tension 
and inhibition in social contact - TISC. It is scored 
based on five-point scale from 1 (totally disagree) to 
5 (totally agree). The minimum and maximum scores 
are 28 and 140, respectively, where the score ranges 
of 28–46, 46–93 and 93–140 indicate low, moderate 
and high social anxiety, respectively [62, 63].

D)	Diabetes Mellitus Self-Efficacy Scale (DMSES) has 19 
items scored based on a Likert scale from “I can’t at 
all” to “I definitely can”. The total score range is 0-199, 
and the score ranges 0–66, 66–130 and 130–199 
indicate low, moderate and high self-efficacy, respec-
tively [21, 64].

Data analysis
Collected data were analysed in SPSS-25 software 
using descriptive statistics, analytical statistics (chi-
square, paired t-test, ANCOVA, correlation coefficients, 
independent t, and Fisher’s exact test) and Kolmogo-
rov-Smirnov test to check the normality of data distri-
bution. The significance of the findings was considered 

(P < 0.001). Due to the high importance of the issue of 
health literacy and other variables of the study, with the 
opinion of the research team and the statistical consult-
ant, the significance level of (P < 0.001) was considered.

Findings
Demographic characteristics
The intervention and control groups were statistically 
matched in terms of background and confounding varia-
bles that could affect the results of the research. Normal-
ity of variables of health literacy, self-efficacy and social 
anxiety of adolescents with T1DM was assessed, and the 
results of the Kolmogorov-Smirnov test showed that all 
the studied variables were normal (P < 0.05). Therefore, 
parametric tests were used to investigate the objectives of 
the study.

In general, these people did not consider diabetes as a 
limitation and mostly spent their time on the Internet, 
but they did not know how to get the information they 
needed at different times and places. They had a desire 
to learn, but because they had attended many classes but 
their self-efficacy had not improved, they did not show 
a desire to participate in the study at first. According to 
them, the obstacles to improving self-efficacy were: the 
inability to participate in training sessions due to the 
long distance, the inability to properly understand the 
intended content in the sessions due to the use of spe-
cialized terms, lack of training SMBG2 and glycemic 
index calculations in Educational classes, non-participa-
tion in educational classes due to parents being too busy 
(not accompanying parents in educational classes), not 
having enough information on diabetes, its complica-
tions and control.

Investigating the effect of educational intervention 
on diabetes health literacy
The results of the independent t-test showed that the 
level of health literacy and all its dimensions did not 
have a significant difference between the two groups 
(P > 0.05) at the baseline, while this difference was signifi-
cant (P < 0.001) after the intervention, that is, the scores 
of the intervention group were significantly higher than 
those of the control group (Table  2). Also, independent 
t-test indicated that the increase in health literacy scores 
after the study was significantly higher in the inter-
vention group (25.90 ± 9.53) than in the control group 
(2.06 ± 5.11) (P < 0.001), and the increase in health liter-
acy dimensions was significantly higher in the interven-
tion group than in the control group (P < 0.001) (Table 3). 
As shown in Table 2, the effect size is greater than 0.08, 

2   Self-monitoring Blood Glucose.
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which means that the intervention had a high effect on 
health literacy and its dimensions. The largest effect size 
was in the dimension of communication and the smallest 
in the dimension of calculations.

Investigating the effect of educational intervention 
on self‑efficacy
The results of the independent t-test showed that self-
efficacy and all its dimensions did not have a significant 
difference between the two groups (P > 0.05) at the base-
line, while this difference was significant (P < 0.001) after 
the intervention, that is, the scores of the intervention 
group was significantly higher than the control group 
(Table  4). The independent t-test results also showed 
that the self-efficacy scores increased significantly in 
the intervention group (26.16 ± 11.26) compared to the 
control group (1.76 ± 7.30) (P < 0.001). Also, the findings 
showed that the increase in self-efficacy scores was sig-
nificantly higher in the intervention group than in the 
control group (P < 0.05) (Table  5). As shown in Table  4, 
the effect size is greater than 0.08, which means that the 
intervention had a high effect on self-efficacy and its 
dimensions. The largest effect size was in the dimension 
of physical activity and weight control, and the smallest 
was in the dimension of insulin therapy.

Investigating the effect of educational intervention on social 
anxiety
The results of the independent t-test showed that the 
social anxiety and all its dimensions did not have a signif-
icant difference between the two groups (P > 0.05) at the 
baseline, while this difference was significant (P < 0.001) 
after the intervention, that is, the scores of the interven-
tion group was significantly lower than the control group 
(Table 6). Also, using independent t-test, it was reported 

that the increase in social anxiety scores after the 
study was significantly lower in the intervention group 
(-8.33 ± 7.16) than in the control group (-0.10 ± 3.78) 
(P < 0.001); and the decrease in the scores of social anxi-
ety dimensions was significantly more in the interven-
tion group than in the control group (P < 0.001) (Table 7). 
As shown in Table 6, the effect size is greater than 0.08, 
which means that the intervention had a high effect on 
social anxiety and its dimensions. The largest effect size 
was in the dimension of social anxiety and the smallest 
was in the dimension of tension and inhibition in social 
encounters.

The summary of the findings is depicted in the figure 
below (Fig. 1).

Discussion
According to the results of the study, recommended to 
hold diabetes health literacy promotion workshops in 
health education centers to improve the management of 
diabetes, reduce the physical-psychological complica-
tions and the financial burden on the individual, the fam-
ily and the healthcare system.

As reported, the two groups were statistically matched 
in terms of background and confounding variables that 
could affect the results of the research, so it can be con-
cluded that the results obtained by comparing the scores 
in the intervention and control groups were due to the 
implementation of the intervention.

The current research reported the diabetes health lit-
eracy in the intervention group turned from insufficient 
before the study to favorable after the intervention. Banca 
et  al. (2019) and Huang et  al. (2021) noted the positive 
impact of health literacy education in four areas (nutri-
tion, insulin therapy, exercise, and self-control of blood 
sugar) through games and creating motivation [65, 66]. 

Table 3  Numerical indices of changes in the level of health literacy and its dimensions in adolescents with T1DM in the control and 
intervention groups and comparing the means

Group Control Intervention Independent t-test results

Mean SD Mean SDHealth literacy and its 
dimensions

Self-efficacy 0.62 5.28 24.37 11.41 P < 0.001 df = 58 t = -10.344

Access -2.0 17.84 26.0 14.16 P < 0.001 df = 58 t = -6.732

Reading 0.83 5.58 26.16 14.06 P < 0.001 df = 58 t = -9.171

Understanding 0.91 4.75 13.66 6.42 P < 0.001 df = 58 t = -8.737

Evaluation 1.16 6.90 27.66 8.38 P < 0.001 df = 58 t = -13.364

Use 1.87 5.95 39.58 9.75 P < 0.001 df = 58 t = -18.072

Communication 0.93 3.39 11.66 8.79 P < 0.001 df = 58 t = -6.234

Calculation 6.66 25.37 36.66 49.01 P < 0.001 df = 58 t = -2.977

Health literacy level 2.06 5.11 25.90 9.53 P = 0.004 df = 58 t = -12.069
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The results can be explained a adolescents with T1DM 
need to receive this knowledge in four main areas due 
to their age and the significant role of health literacy in 
their knowledge to correctly manage the disease. Learn-
ing requires motivation. Therefore, a motivational game 
was used, and because behavioral therapy requires the-
ory-based intervention, Bandura’s social learning theory 
was used in health literacy education [45, 46]. The basis 
of the tools used in all health literacy improvement stud-
ies, like the present study, is the general health literacy 
tool, which has been modified according to the type of 
variable studied in the research, and the necessary valid-
ity and reliability checks have been done.

The results of the present study reported the self-effi-
cacy score of the intervention group before and after the 
study as poor and moderate, respectively. Medina et  al. 
(2022) found no significant relationship between func-
tional health literacy and self-efficacy in diabetes, and 
they also reported moderate functional health literacy 
and high self-efficacy [67]. However, studies by Shah-
bazi et al. (2018), Rafizadeh et al. (2015), Zareipour et al. 
(2021), and Mszarei et  al. (2021) found a positive and 
significant correlation between self-efficacy and overall 
health literacy and its components, and showed that as 
people’s health literacy increases, their self-efficacy also 
increases [68–71]. Their results are consistent with the 
present study. The review of inconsistent studies shows 
the lack of use of the specific theoretical framework 
of empowerment, the lack of attention to all aspects of 
empowerment, the neglect of the effect of demographic 
variables on the empowerment of patients, and the lack 
of program follow-up.

Surveys indicate high and moderate scores for social 
anxiety in the intervention group before and after the 
study, respectively. Soltanizadeh et al. (2019) reported a 
significant difference in the mean scores of social anxi-
ety dimensions between the two groups before and after 
the intervention [72]. Tang et  al. (2022) showed that 

social anxiety is higher in the group of adolescents with 
T1DM than in the peer group without T1DM [73]. Rech-
enberg et  al. suggested that anxiety is common among 
adolescents with type 1 diabetes and is directly related to 
increased HbA1c, poor self-care, depressive symptoms, 
fear of hypoglycemia, and poor blood sugar control [74]. 
The studies found by the researcher were consistent with 
the results of the present study and study with different 
results were not found [72–74]. Adolescents with T1DM 
feel different from other peers due to the chronic illness, 
insulin injections, signs and of increased or decreased 
blood sugar, and this makes them feel uncomfortable and 
anxious in the company of their peers. Health literacy has 
six domains (access, use, calculation, evaluation, commu-
nication and self-efficacy), which according to the educa-
tion program, the promotion of diabetes health literacy 
led to the improvement of those areas and the creation of 
self-efficacy in diabetes. Therefore, by creating self-effi-
cacy in diabetes and learning diabetes management, ado-
lescents learn how to live with their disease in the best 
way and not to feel different from peers.

Therefore, considering the clarification of the effect of 
health literacy behavioral intervention on the functional 
self-efficacy and social anxiety of teenagers with type 1 
diabetes, we expect to investigate and improve the health 
literacy of teenagers with type 1 diabetes (using this plan) 
in clinics and hospitals. lead to a reduction in visits to the 
emergency room and hospitals, a reduction in short-term 
and long-term complications in affected people, a reduc-
tion in absenteeism from school, and a reduction in fear 
and social anxiety, and on the other hand, a heavy finan-
cial burden on the Ministry of Health, society, reduce the 
family and the individual. Also, increasing the self-effi-
cacy of patients will lead to a decrease in hospitalization 
rates and eventually decrease the transmission of nosoco-
mial infections. And also by reducing social anxiety, we 
will lead to an increase in patients’ self-confidence and 
self-esteem [23–26, 32–34, 41].

Table 5  Comparison of changes in self-efficacy of adolescents with T1DM in intervention and control groups and comparison of 
means

Group Control Intervention Independent t-test results

Self-efficacy and dimensions Mean Standard 
deviation

Mean SD

Blood sugar measurement -0.56 3.31 3.83 2.96 P < 0.001 df = 58 t = -5.419

Physical activity and weight control 0.06 0.73 5.30 2.60 P < 0.001 df = 58 t = -10.597

Screening 0.13 0.43 3.06 3.33 P < 0.001 df = 58 t = -4.782

Insulin therapy -0.06 0.63 1.83 4.03 P = 0.014 df = 58 t = -2.547

Diet -3.93 7.08 5.90 8.11 P < 0.001 df = 58 t = 5.0

Self-efficacy 1.76 7.30 26.16 11.26 P < 0.001 df = 58 t = -9.950
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Conclusion
In conclusion, this research showed that health liter-
acy training is effective in improving self-efficacy and 
reducing social anxiety among adolescents with T1DM. 
Therefore, it is suggested to evaluate patients’ level of 
health literacy in health and treatment systems before 
providing them with information, and customize infor-
mation provision according to their level of health lit-
eracy. The reason is that if health experts provide the 
necessary information and training according to indi-
vidual’s level of health literacy, it will be better under-
stood and more effective. Furthermore, considering 
the abundance of people suffering from diabetes in the 
world and in Iran, based on the studies, the chronicity 

of diabetes and the lack of a definitive treatment for 
diabetes, it is possible to spend most of the healthcare 
costs on preventing complications and disabilities by 
improving the health literacy of adolescents with T1DM 
and as a result better control of blood sugar. Increased 
self-efficacy and reduced social anxiety in adolescents 
can reduce physical, mental and behavioral complica-
tions caused by diabetes on the individual, family, soci-
ety and healthcare system. Finally, the results of this 
research can be used to improve the capabilities of ado-
lescents with T1DM and develop operational-educa-
tional programs in the centers where these adolescents 
receive various services. Also, health literacy education, 
in order to improve the level of primary care, is used in 

Table 7  Comparison of changes in social anxiety of adolescents with T1DM in intervention and control groups and comparison of 
means

Group Control Intervention Independent t-test results

Mean SD Mean SDSocial anxiety and dimensions

Apprehension and fear of negative evaluation -0.17 3.28 -4.60 5.02 P < 0.001 df = t = -3.878

Tension and inhibition in social contact 0.07 1.78 -3.73 3.61 P < 0.001 df = t = -3.878

Social anxiety -0.10 3.78 -8.33 7.16 P < 0.001 df = t = -3.878

Fig. 1  Summary of findings
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the form of educational programs (prevention of infec-
tion and control of people at risk) according to the level 
of health literacy of people in primary care providers.

Limitations
Since this research was conducted during the COVID-
19 pandemic and the participants were at a higher risk, 
fewer adolescents with T1DM came to the endocrinol-
ogy and diabetes clinics, therefore, the sampling process 
was slow. Furthermore, adolescents had many school and 
sports programs during the day and could hardly attend 
classes. Other limitations in the current study were the 
inability to hold face-to-face meetings due to the covid-
19 pandemic and Low motivation of adolescents to par-
ticipate in the training course. There were also financial 
constraints and the prizes awarded to the adolescents 
were funded by the author.

The strength of the current study was the use of social 
learning theory to promote diabetes health literacy.

Although neighborhood environments significantly 
affect the development of diabetes risk factors, complica-
tions and mortality during people’s lives, because adoles-
cents with type 1 diabetes are almost all in terms of living 
environment and access to facilities and equipment were 
homogeneous, in the present study we were not able to 
investigate the impact of neighborhood environments on 
the risk factors and complications of diabetes.

Recommendations
It is recommended to investigate the demographic fac-
tors related to health literacy, self-efficacy and social 
anxiety of adolescents with T1DM in future studies. 
similar studies with larger sample sizes (for generali-
zation) should be conducted in other cities and endo-
crinology and diabetes clinics (to investigate the effect 
of neighborhood environments on the incidence of 
diabetes and its complications), and the results should 
be compared with the results of the present study. It’s 
also recommended to investigate the effect of improv-
ing health literacy on diabetes indicators, including: 
HbA1c, 2hpp, FBS. Screening for cardiovascular dis-
ease risk factors in an urban low-income. using social 
learning theory to explore the process of learning from 
role models in clinical settings. Cognitive and social 
learning models of drug dependence: implications for 
the assessment of tobacco dependence in adolescents. 
The use of social cognitive learning for humanistic 
professional role modelling: impacts on awareness of 
humanistic professionalism, caring behaviour, and 
transitional anxiety. Investigating whether universal 
screening for gestational diabetes improves neonatal 
outcomes in a socially vulnerable population?

Acknowledgements
The research team appreciates all the people and institutions that have coop-
erated in this matter (research assistant of the Faculty of Nursing, Midwifery 
and Rehabilitation of Tehran University of Medical Sciences, research Assistant 
of Shahid Beheshti University of Medical Sciences, Endocrine and Diabetes 
Clinic of Mofid Children’s Hospital and Children’s Medical Cente.

Authors’ contributions
Drafting of the manuscript, statistical analysis and implementation of the edu-
cational program: V Rahimi hasanabad, developed the original idea and the 
protocol, critical revision of the manuscript for important intellectual content, 
monitoring the implementation of the educational program and supervision 
and follow-up of the entire research: J Begjani, A S Sadat hoseini, collected 
the data and Monitoring the implementation of the educational program: H 
Saneifard.

Funding
This research received financial assistance from Tehran University of Medical 
Sciences and Health Services.

Availability of data and materials
 The excel data used to support the findings of this study are available from 
the corresponding author upon request.

Declarations

Ethics approval and consent to participate
All procedures performed (Educational program) in this study involving 
human participants were in accordance with the ethical standards of the 
institutional and national research committee and with the 1964 Helsinki dec-
laration and its later amendments or comparable ethical standards. This article 
does not contain any studies with animals performed by any of the authors. 
The present study is part of a MSc dissertation (Ethics code: IR.TUMS.FNM.
REC.1399.038) from the Ethics Committee of the Faculty of Nursing, Midwifery 
and Rehabilitation of Tehran University of Medical Sciences.

Consent for publication
Adolescents with type 1 diabetes and their parents who participated in the 
present study were satisfied with the publication of the data in this study.

Competing interests
The authors declare no competing interests.

Received: 11 August 2023   Accepted: 4 January 2024

References
	1.	 Baghaei P, et al. Self-care behaviour of patients with diabetes in Kashan 

centers of diabetes. Q J feiz. 2008;12(1):88–93.
	2.	 Abdoli S, et al. Barriers to and facilitators of empowerment in people with 

diabetes. Iran J Endocrinol Metabolism. 2009;10(5):455–64.
	3.	 WHO. Classification of Diabetes Mellitus. 2019; Available from: https://​

apps.​who.​int/​iris/​rest/​bitst​reams/​12333​44/​retri​eve. Cited 2019.
	4.	 Ogle GD, James S, Dabelea D, Pihoker C, Svennson J, Maniam J, Patterson 

CC. Global estimates of incidence of type 1 diabetes in children and 
adolescents: Results from the International Diabetes Federation Atlas, 
10th Ed. Diabetes Res Clin Pract. 2022;183:109083.

	5.	 Mobasseri M, et al. Prevalence and incidence of type 1 diabetes in the 
world: a systematic review and meta-analysis. Health Promot Perspect. 
2020;10(2):98.

	6.	 Esteghamati A, et al. Diabetes in Iran: prospective analysis from first 
nationwide diabetes report of National Program for Prevention and 
Control of Diabetes (NPPCD-2016). Sci Rep. 2017;7(1):1–10.

	7.	 Tuomilehto J, Ogle GD, Lund-Blix N, Stene LC. Epidemiology of childhood 
type 1 diabetes. Pediatr Endocrinol Rev. 2020;17(Suppl 1):198–209.

https://apps.who.int/iris/rest/bitstreams/1233344/retrieve
https://apps.who.int/iris/rest/bitstreams/1233344/retrieve


Page 14 of 15Begjani et al. Clinical Diabetes and Endocrinology           (2024) 10:14 

	8.	 Rahmani F, et al. Self-care agency and quality of life among Iranian ado-
lescents with diabetes mellitus type 1. Nurs Pract Today. 2018;5(1):256–63.

	9.	 Esmaillzadeh A, et al. High prevalence of the metabolic syndrome in 
Iranian adolescents. Wiley Online Library; 2006. https://​doi.​org/​10.​1038/​
oby.​2006.​50.

	10.	 Chih A-H, et al. Self-efficacy affects blood sugar control among 
adolescents with type I diabetes mellitus. J Formos Med Assoc. 
2010;109(7):503–10.

	11.	 Iannotti RJ, et al. Self-efficacy, outcome expectations, and diabetes self-
management in adolescents with type 1 diabetes. J Dev Behav Pediatr. 
2006;27(2):98–105.

	12.	 Heidari M, et al. The effect of empowerment model on quality of life of 
diabetic adolescents. Iran J Pediatr. 2007;17(s1):87–94.

	13.	 Gj B. Nursing care planning guides, Golban, Editor. Tehran; 2005.
	14.	 Brunner LS. Brunner & Suddarth’s textbook of medical-surgical nursing, 

Vol. 1. Lippincott Williams & Wilkins; 2010. https://​books.​google.​com.​
ph/​books?​id=​SmtjS​D1x68​8C.

	15.	 Wiener C, et al. Harrisons principles of internal medicine self-assess-
ment and board review 18th edition. 2012.

	16.	 O’Brien CE. Winnicottian object relations and behavioral theory 
conceptualizations of difficult-to-treat binge-type eating disorders: 
proposal for a synthesized treatment approach through dialectical 
behavior therapy. 2010.

	17.	 Kermansaravi F, Navidian A, Ansarymoghadam A. Quality of life in type 
1 diabetic adolescents in Zahedan (2011). 2012.

	18.	 Craig ME, et al. Diabetes care, glycemic control, and complications in 
children with type 1 diabetes from Asia and the Western Pacific Region. 
J Diabetes Complications. 2007;21(5):280–7.

	19.	 Cornell S, Briggs A. Newer treatment strategies for the management of 
type 2 diabetes Mellitus. J Pharm Pract. 2004;17(1):49–54.

	20.	 Salim U, Bandura A. Self efficacy the exercise of control. New York: WH 
Freeman and Company; 1997.

	21.	 Haghayegh A, et al. Psychometric properties of Diabetes Manage-
ment Self-Efficacy Scale (DMSES). Iran J Endocrinol Metabolism. 
2010;12(2):111–95.

	22.	 Morowatisharifabad M, Rouhani Tonekaboni N. Perceived self-efficacy 
in self-care behaviors among diabetic patients referring to Yazd Diabe-
tes Research Center. J Birjand Univ Med Sci. 2008;15(4):91–9.

	23.	 Wojcik M, et al. Incidence of type 1 diabetes mellitus during 26 years of 
observation and prevalence of diabetic ketoacidosis in the later years. 
Eur J Pediatrics. 2015;174(10):1319–24.

	24.	 Shirazi M, Anoosheh M, Rajab A. The effect of self care program educa-
tion through group discussion method on knowledge and practice 
in diabetic adolescent girls referring to Iranian diabetes society. Iran J 
Med Educ. 2011;10(5):982–93.

	25.	 Gale EA. The rise of childhood type 1 diabetes in the 20th century. 
Diabetes. 2002;51(12):3353–61.

	26.	 Kermansaravi F, et al. Evaluation of self-efficacy and some related fac-
tors in adolescents with type I diabetes referred to diabetes clinic of 
Hazrat Ali Asghar Zahedi 2016. J Diabetes Nurs. 2017;5(3):187–98.

	27.	 Goodarzi M, Sarmadi M, Saeid N. Effect of distance education via 
short message service of mobile phones on self-efficacy and hba1c of 
patients with type 2 diabetes mellitus. 2015.

	28.	 Davari L, Eslami A, Hasanzadeh A. Evaluation of self-care and its 
relationship with perceived self-efficacy in patients type 2 diabetes in 
Khorramabad City. Iran J Endocrinol Metabolism. 2015;16(6):402–10.

	29.	 Hasanvand AM. The relationship between shyness, self-esteem, self-
efficacy and assertiveness with social anxiety. 2012.

	30.	 Bandura A, Adams NE. Analysis of self-efficacy theory of behavioral 
change. Cogn Therapy Res. 1977;1(4):287–310.

	31.	 Boone T, Reilly AJ, Sashkin M. Social Learning Theory Albert Bandura 
Englewood Cliffs. N.J.: Prentice-Hall; 1977. pp., paperbound. Group 
Organ Stud. 1977;2(3):384–5247.

	32.	 Sadock BJ. Kaplan & Sadock’s synopsis of psychiatry: behavioral sci-
ences/clinical psychiatry. 2007.

	33.	 A Gerlach, F Willielm, W Roth. Economic Costs Of Social Phobia: A 
Population–Based Study. J Affect. 2003.

	34.	 Wilson GT. Acceptance and Change in the Treatment of Eating Disorders: 
The Evolution of Manual-Based Cognitive-Behavioral Therapy. 2004.

	35.	 Tol A, et al. Assessing the effect of educational program based on small 
group on promoting knowledge and health literacy among women 

with type2 diabetes referring to selected hospitals affiliated to Tehran 
University of Medical Sciences. Razi J Med Sci. 2013;19(104).

	36.	 Nutbeam D, Kickbusch I. Advancing health literacy: a global challenge 
for the 21st century. Health Promot Int. 2000;15(3):183–4.

	37.	 Ghaffari M, et al. The relationship between health literacy and self care 
among marginlized population covered By Sbzevar University Of Medical 
Sciences. J Sabzevar Univ Med Sci. 2021;28(3):321–9.

	38.	 Ghanbari S, et al. Evaluation of health literacy of pregnant women in 
urban health centers of Shahid Beheshti Medical University. Daneshvar 
Med. 2020;19(6):1–12.

	39.	 Paasche-Orlow MK, Wolf MS. Promoting health literacy research to 
reduce health disparities. J Health Communication. 2010;15(S2):34–41.

	40.	 Cutilli CC, Bennett IM. Understanding the health literacy of America: 
results of the National Assessment of Adult Literacy. Orthop Nurs. 
2009;28(1):27–34.

	41.	 Tehrani Banihashemi S, et al. Health literacy in five province and relative 
effective factors. SDME. 2007;4(1):1–9.

	42.	 Farin E, Ullrich A, Nagl M. Health education literacy in patients with 
chronic musculoskeletal diseases: development of a new questionnaire 
and sociodemographic predictors. Health Educ Res. 2013;28(6):1080–91.

	43.	 Reisi M, et al. Relationship between health literacy, health status, and 
healthy behaviors among older adults in Isfahan, Iran. J Educ Health 
Promotion. 2012;1(1):31.

	44.	 Javadzade SH, et al. Relationship between health literacy, health status, 
and healthy behaviors among older adults in Isfahan, Iran. J Educ Health 
Promotion. 2012;1:31.

	45.	 Kaljee L, et al. Alcohol use and HIV risk behaviors among rural adolescents 
in Khanh Hoa Province Viet Nam. Health Educ Res. 2005;20(1):71–80.

	46.	 Jemmott JB 3rd. Theory of planned behaviour predictors of intention 
to use condoms among Xhosa adolescents in South Africa. AIDS Care. 
2007;19(5):677–84.

	47.	 Shamizadeh T, et al. Social cognitive theory-based intervention to 
promote physical activity among prediabetic rural people: a cluster 
randomized controlled trial. Trials. 2019;20(1):1–10.

	48.	 Sedighi Z, Mikaeeli F, Issazadegan A. Determine the effectiveness of social 
skills training through Bandura’s model of observational learning on the 
improving of boys and girls in Pre-school Children’s theory of mind. Soc 
Cogn. 2018;7(1):105–20.

	49.	 Eshghi Motlagh A, et al. Effect of an educational intervention program 
based on Bandura’s self-efficacy theory on self-care, self-efficacy, and 
blood sugar levels in mothers with pre-diabetes during pregnancy. Evid 
Based Care. 2019;9(2):53–64.

	50.	 Rahmati Najarkolaei F, Jonaidi Jafari N, Jafari MR. The effectiveness of 
Social Cognitive Theory (SCT) workshop educational intervention for 
HIV/AIDS risk reduction in non-medical university students. Health Res J. 
2016;1(2):95–103.

	51.	 Mbulo L, Newman IM, Shell DF. Factors contributing to the failure 
to use condoms among students in Zambia. J Alcohol Drug Educ. 
2007;51(2):40–58.

	52.	 Fryling MJ, Johnston C, Hayes LJ. Understanding observational learning: 
an interbehavioral approach. Anal Verbal Behav. 2011;27(1):191–203.

	53.	 Nabavi RT. Bandura’s social learning theory & social cognitive learning 
theory. Theory Dev Psychol. 2012;1:1–24.

	54.	 Bandura A, Walters RH. Social learning theory. Volume 1. Englewood cliffs 
Prentice Hall; 1977.

	55.	 Bandura A. Social cognitive theory: an agentic perspective. Ann Rev 
Psychol. 2001;52(1):1–26.

	56.	 Bandura A. Behavior theory and the models of man. Am Psychol. 
1974;29(12):859.

	57.	 Mahboobifar M, Zareiyan A, Aliyari S. Effect of cognitive-social based 
care program on patient’s compliance in heart valve surgery in selected 
military hospital. Mil Caring Sci J. 2019;6(2):81–91.

	58.	 Bandura A. Influence of models’ reinforcement contingencies on the 
acquisition of imitative responses. J Personal Soc Psychol. 1965;1(6):589.

	59.	 Bandura A, Ross D, Ross SA. Transmission of aggression through imitation 
of aggressive models. J Abnorm Social Psychol. 1961;63(3):575.

	60.	 Bandura A, Ross D, Ross SA. Imitation of film-mediated aggressive mod-
els. J Abnorm Social Psychol. 1963;66(1):3.

	61.	 Hartmann A, Gommer L. To play or not to play: on the motiva-
tional effects of games in engineering education. Eur J Eng Educ. 
2021;46(3):319–43.

https://doi.org/10.1038/oby.2006.50
https://doi.org/10.1038/oby.2006.50
https://books.google.com.ph/books?id=SmtjSD1x688C
https://books.google.com.ph/books?id=SmtjSD1x688C


Page 15 of 15Begjani et al. Clinical Diabetes and Endocrinology           (2024) 10:14 	

	62.	 Puklek M, Vidmar G. Social anxiety in Slovene adolescents: psychomet-
ric properties of a new measure, age differences and relations with 
self-consciousness and perceived incompetence. Eur Rev Appl Psychol. 
2000;50(2):249–58.

	63.	 Shin J, et al. Psychometric properties and factor structure of the Korean 
version of the screen for child anxiety related emotional disorders 
(SCARED). BMC Psychiatry. 2020;20(1):89.

	64.	 McDowell J, et al. Validation of the Australian/English version of the dia-
betes management self-efficacy scale. Int J Nurs Pract. 2005;11(4):177–84.

	65.	 La Banca R, et al. O11 health literacy of children with type 1 diabetes 
(T1D): a play-based intervention. Eur J Pub Health. 2019;29(Supplement_
2):ckz097-001.

	66.	 Chu-Ko F, et al. Exploring the factors related to adolescent health literacy, 
health-promoting lifestyle profile, and health status. BMC Public Health. 
2021;21(1):2196.

	67.	 Medina LAC, et al. Correlation between functional health literacy and 
self-efficacy in people with type 2 diabetes Mellitus: cross-sectional study. 
Clin Nurs Res. 2022;31(1):20–8.

	68.	 Ghajari H, Tahri N, Shahbazi H. Relationship between health literacy and 
self-efficacy and self-care in patients with type 2 diabetes, 2018. Iran’s 
Endocrine and Metabolism; 20.

	69.	 Rafi zadeh S, Tabarsi B, Hasan jani S, Razavi M, Amjadi M, Hojati H. 
Relationship between health literacy level and self-efficacy of type 2 
diabetic patients referring to diabetes clinic in Gorgan city. Diabetes Nurs 
J. 2014;3(2):30–42.

	70.	 Renani MTS, Nourafkan F, Fathimard F. Relationship between self-efficacy 
and Mental Health with Health Literacy in patients with diabetes in 
Kazerun City, Fars, Iran. J Community Health Res. 2020. https://​doi.​org/​10.​
18502/​jchr.​v9i4.​4978.

	71.	 Zareipour M, et al. Health literacy and its relationship with self-efficacy in 
health ambassadors. J Health Lit. 2020;4(4):56–63.

	72.	 Soltanizadeh M, Montazeri M, Latifi Z. Effectiveness of cognitive-behavio-
ral therapy in social anxiety among children with type I diabetes Mellitus. 
J Health Syst Res. 2019;15(3):192–8.

	73.	 Tang X, et al. Prevalence of social anxiety disorder and symptoms among 
Chinese children, adolescents and young adults: a systematic review and 
meta-analysis. Front Psychol. 2022;13:13.

	74.	 Rechenberg K, Whittemore R, Grey M. Anxiety in youth with type 1 diabe-
tes. J Pediatr Nurs. 2017;32:64–71.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.18502/jchr.v9i4.4978
https://doi.org/10.18502/jchr.v9i4.4978

	Social learning-based health literacy promotion on the self efficacy and social anxiety of adolescents with type 1 diabetes
	Abstract 
	Background and objective 
	Methods 
	Findings 
	Conclusions 
	Trial registration 

	Background
	Methods
	Study design and participants
	Implementing the intervention
	Data collection
	Data analysis
	Findings
	Demographic characteristics
	Investigating the effect of educational intervention on diabetes health literacy
	Investigating the effect of educational intervention on self-efficacy
	Investigating the effect of educational intervention on social anxiety


	Discussion
	Conclusion
	Limitations
	Recommendations

	Acknowledgements
	References


