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Abstract

Background: Hypoglycemia is a common and serious complication in type 2 diabetes management, often leading to adverse

health and social consequences. Education aimed at improving patient knowledge and self-care behaviors may prevent

recurrence of hypoglycemic episodes.

Objectives: This study investigated the effect of a motion graphics-based educational intervention on knowledge, practice,

and recurrence of hypoglycemia among patients with type 2 diabetes in Yazd, Iran.

Methods: In this quasi-experimental study, 122 patients with type 2 diabetes who referred to the Diabetes Center and had at

least one hypoglycemic episode in the previous three months were randomly assigned to an intervention group (n = 60) or a

control group (n = 62). The intervention group received standard care plus an educational video clip covering hypoglycemia

definition, causes, symptoms, treatment, and prevention. Knowledge and practices (as primary outcomes) were assessed by

validated questionnaires before and three months after the intervention, and the recurrence of hypoglycemia (as secondary

outcome) was determined by patient self-report. Statistical analyses included McNemar’s test and logistic regression to

compare within- and between-group differences.

Results: Post-intervention, the intervention group showed significant improvements in knowledge about testing (from 76.7%

to 91.7%, P = 0.022), treatment (61.7% to 90.0%, P = 0.001), and prevention (46.7% to 85.0%, P = 0.001) of hypoglycemia. Practice

improvements included increased consultation with doctors (53.3% to 68.3%, P = 0.035) and implementation of preventive

measures (41.7% to 66.7%, P = 0.001). Hypoglycemia recurrence decreased markedly from 100% to 35.0% (P = 0.001). Between-

group comparisons confirmed statistically significant differences in key knowledge, practice, and hypoglycemia recurrence

outcomes.

Conclusions: Motion graphics educational content effectively enhanced hypoglycemia-related knowledge and preventive

practices, leading to a significant reduction in hypoglycemic episodes among type 2 diabetic patients. Incorporating such

interventions into diabetes care programs is recommended. It is worth noting that this study is limited by its reliance on self-

reported hypoglycemia.
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1. Background

Type 2 diabetes is a chronic condition that affects
millions of people worldwide (1). According to the

International Diabetes Federation (IDF) report, in 2024,

the population of people aged 20 - 79 with diabetes

worldwide was 588.7 million, which is expected to

increase to 852.5 million by 2050 (2). Based on a meta-

analysis study recently conducted in Iran, the estimated

prevalence rate of diabetes was reported to be 13.40%
between 2018 and 2023 (3). Although the primary goal of

diabetes management is to maintain blood sugar in the

normal range, strict control of blood sugar can

sometimes increase the risk of hypoglycemia (4).

https://doi.org/10.5812/ijem-166802
https://crossmark.crossref.org/dialog/?doi=10.5812/ijem-166802&domain=pdf
https://crossmark.crossref.org/dialog/?doi=10.5812/ijem-166802&domain=pdf
https://orcid.org/0000-0003-2947-0076
https://orcid.org/0000-0003-2947-0076
https://orcid.org/0000-0002-0901-0972
https://orcid.org/0000-0002-0901-0972
https://orcid.org/0000-0002-7088-3545
https://orcid.org/0000-0002-7088-3545
https://orcid.org/0000-0002-5133-6204
https://orcid.org/0000-0002-5133-6204
mailto:mehrabbeyk@gmail.com


Azizi R et al. Brieflands

2 Int J Endocrinol Metab. 2026; 24(1): e166802

Hypoglycemia, defined as serum glucose levels < 70

mg/dL (3.9 mmol/L), is one of the common

complications associated with diabetes management,
which can lead to serious consequences if not managed

properly (5). Hypoglycemia can cause a wide range of
problems, from job restrictions or insurance issues to

disrupting patient adherence to treatment and

increasing the risk of cardiovascular disease and related
mortality (6, 7). Recurrent episodes of hypoglycemia can

lead to a condition called hypoglycemia unawareness.
In this state, individuals do not experience the usual

symptoms that warn them of low blood sugar levels,

which increases the risk of serious complications such

as loss of consciousness or seizures (8). In addition,

hypoglycemia-induced emotional and behavioral
changes can also negatively affect the social life of

people with diabetes and lead to interpersonal conflicts
and arguments (9). Fortunately, episodes of

hypoglycemia are largely preventable, and one

approach in this regard is patient education (10).
Considering that over 98% of diabetes management is

conducted by patients and their caregivers, it is
imperative for these individuals to possess adequate

knowledge and competencies in this domain (11).

Instructing individuals with diabetes regarding the
signs, symptoms, risk factors, and preventive

approaches is likely to yield favorable health-related
outcomes (10, 12).

Since there are always obstacles in patient education

such as time, access, and distance, using technology in

education can be very helpful (13). According to the

results of a meta-analysis, video-based interventions

have a more favorable effect on health perceptions

among low-literate individuals compared to traditional

methods (14). Among the various electronic educational

techniques, motion graphics warrant mention. A

motion graphic constitutes a video or animation that

generates an impression of movement or alters the

visual characteristics of an element, often accompanied

by auditory elements in digital media. The utilization of

motion graphics as a medium is advantageous due to

their capacity to recall emotional responses and

facilitate the comprehension of information (15).

According to our knowledge, in Iran, especially in Yazd,

motion graphics have been used less in patient

education. On the other hand, due to the frequency of

hypoglycemia in patients with type 2 diabetes in Yazd

(16) and previous successful experiences using

technology in educating patients with diabetes (17, 18).

2. Objective

This study was designed to investigate the effect of

motion graphic-based education on knowledge,

practice, and recurrence of hypoglycemia in patients
with type 2 diabetes.

3. Methods

3.1. Study Design and Participants

This quasi-experimental study was conducted on

patients referred to the Diabetes Research Center, Yazd,

Iran. Inclusion criteria comprised a diagnosis of type 2

diabetes for at least six months, age 18 - 65 years, at least

one history of hypoglycemia in the past three months,

no visual or hearing impairment, no cognitive

problems, and access to a mobile phone to receive

educational content. Participants who failed to receive

and watch the educational clip despite follow-up were

excluded from the study. The sample size was

determined to be 60 people in each group using data

from a similar study (19) with the aim of comparing the

level of knowledge before and after the intervention,

considering a type I error of 5%, a power of 80%, and a

difference in the knowledge improvement of about 10.1%

(the knowledge improvement in intervention group

and control group 11.8% and 1.1% respectively). After

selecting the sample, they were randomly divided into

two intervention and control groups.

3.2. Measurement

The data for the present study were collected in two

parts. The first part was data related to the demographic

and clinical information of the patients, which was

extracted from their medical records. For the second

part of the information (patients' knowledge and

practice regarding hypoglycemia), a questionnaire

designed based on the standards of medical care in

diabetes by the American Diabetes Association was used.

The questionnaire included 5 questions, covering the

definition, symptoms, testing, treatment, and

prevention of hypoglycemia (20) (Appendix 1 in

Supplementary File). The questionnaire was provided to

5 specialists (3 endocrinologists, 1 social medicine

specialist, and 1 health education specialist) and

approved. Also, 15 patients who were not part of the

research sample approved the questions in terms of

simplicity and comprehensibility.

A three-item checklist was used to assess patients'

practice regarding hypoglycemia. The questions in this

section were: “Do you check your blood sugar when you

have signs and symptoms of hypoglycemia?”, “Have you

consulted your doctor about hypoglycemia?”, “What
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steps have you taken to prevent hypoglycemia?”. For the

first and second questions, the answer "Yes" was

considered a correct answer, and regarding preventive

measures, if patients mentioned at least two strategies

they used to prevent hypoglycemia, it was considered a
correct answer.

3.3. Intervention

After reviewing the literature, with emphasis on the

latest clinical guidelines of the American Diabetes

Association (ADA) (21), the dimensions of education and

educational content in each dimension were developed.

Educational content was prepared in five dimensions:

Definition of hypoglycemia, cause, signs and symptoms,

treatment methods, and prevention methods for

hypoglycemia. The developed content was provided to a

nutritionist and 4 endocrinologists to express their

opinions on the accuracy and adequacy of the

developed content. After making corrections and

approving the educational content in a meeting

consisting of endocrinologists, health education

specialists, and a motion graphics team, the

characteristics of the target group and the purpose of

creating the clip were reviewed. In order to increase the

chances of patients watching the clip in its entirety, an

attempt was made to keep the duration of the clip short

while maintaining the comprehensiveness of the

content. The created clip was reviewed several times by

experts until it reached the final approval stage (with a

duration of 3′:57″) and then sent to the mobile phones of

the participants in the intervention group via the

internal messaging app "EETA". Those participants who

did not have the desired application received the clip

link via SMS. One week after sending, the participants

were contacted and reminded to watch the clip. Also, a

reminder SMS was sent to those who had not been able

to watch the clip one week after the phone call. The

intervention group received routine training. Three

months after the intervention, the knowledge

questionnaire and checklist of practice (as primary

outcomes) were completed again for all participants

and they were asked about the recurrence of

hypoglycemia (as the secondary outcome).

3.4. Ethical Considerations

The present study was approved by the Ethics

Committee of Shahid Sadoughi University of Medical

Sciences (IR.SSU.REC.1400.256). The trial was registered

at the Iranian Registry of Clinical Trials

(IRCT20200426047208N3).

3.5. Statistical Analysis

Continuous variables were expressed as mean ±

standard deviation, and qualitative variables were

reported as number and percentage. In each group

(intervention and control), changes in the correct

answer before and after the intervention were analyzed

using the McNemar test. Also, to compare the post-

intervention outcomes between the two groups while

adjusting for baseline values, logistic regression analysis
was performed. Statistical analyses were performed

using SPSS version 26. Statistical significance was set at a

P-value < 0.05.

4. Results

4.1. Study Population and Baseline Characteristics

The study included 122 (intervention = 60 and control

= 62) participants with a mean age of 55.26 ± 8.09 years.

No significant difference was observed between groups

regarding baseline characteristics. Other characteristics

of participants in control and intervention groups are

reported in Table 1.

4.2. Knowledge, Practice, and Recurrence of Hypoglycemia

The results of knowledge, practice, and recurrence of

hypoglycemia in intervention and control groups

before and after intervention are reported in Table 2.

4.2.1. Knowledge Assessment Results

Hypoglycemia definition: The overall rate of correct

responses improved modestly from 36.9% to 46.7% (P =

0.052), though this change did not reach statistical

significance. Neither the intervention group (P =0.332)

nor the control group (P = 0.118) showed significant

individual improvements.

Symptoms of hypoglycemia: The percentage of

patients who recognized at least two of the signs and

symptoms of hypoglycemia increased from 67.6 to 79 in

the intervention group after training, which was not

statistically significant (P = 0.118). However, the control

group did not show any improvement in this regard.

Also, the difference between the groups was not

significant (P = 0.132).

Hypoglycemia testing: When evaluating knowledge

about the importance of testing blood glucose levels

upon symptom onset, the intervention group exhibited
significant enhancement from 76.7% to 91.7% (P = 0.022).

Conversely, the control group experienced a decrease

from 82.3% to 72.6% (P = 0.109). The comparison between
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Table 1. Baseline Characteristics of Participants a

Variables Total Intervention Group Control Group P-Value

Age 55.26 ± 8.09 54.91 ± 7.57 55.59 ± 8.61 0.654

Age at diagnosis 42.15 ± 8.21 42.25 ± 8.41 42.05 ± 8.07 0.893

Duration of disease 13.11 ± 7.98 12.66 ± 7.83 13.54 ± 8.16 0.544

Gender 0.616

Male 33 (27.0) 15 (25.0) 18 (29.0)

Female 89 (73.0) 45 (75.0) 44 (71.0)

Education 0.696

Illiterate 17 (13.9) 7 (11.7) 10 (16.1)

Elementary 70 (57.4) 33 (55.0) 37 (59.7)

Secondary 21 (17.2) 12 (20.0) 9 (14.5)

Academic 14 (11.5) 8 (13.3) 6 (9.7)

Receiving insulin 63 (51.6) 29 (48.3) 34 (54.8) 0.472

HbA1c 7.54 ± 1.26 7.55 ± 1.26 7.53 ± 1.27 0.944

BMI 29.89 ± 4.80 30.34 ± 5.08 29.46 ± 4.51 0.321

History of education about hypoglycemia 28 (23.0) 14 (23.3) 14 (22.6) 0.921

a Values are expressed as mean ± SD or No. (%).

Table 2. Knowledge, Practice, and Hypoglycemia Events a

Questions
Total Intervention Group Control Group

P-Value b
Before After P-Value Before After P-Value Before After P-Value

Knowledge questions (correct answers)

Hypoglycemia definition 45 (36.9) 57 (46.7) 0.052 20 (33.3) 25 (41.7) 0.332 25 (40.3) 32 (51.6) 0.118 0.413

Hypoglycemia symptoms 83 (68.0) 90 (73.8) 0.265 42 (67.6) 49 (79.0) 0.118 41 (68.3) 41 (68.3) 1.00 0.132

Hypoglycemia testing 97 (79.5) 100 (82) 0.678 46 (76.7) 55 (91.7) 0.022 51 (82.3) 45 (72.6) 0.109 0.002

Hypoglycemia treatment 87 (71.3) 105 (86.1) 0.002 37 (61.7) 54 (90.0) 0.001 50 (80.6) 51 (82.3) 1.000 0.037

Hypoglycemia prevention 69 (56.6) 96 (78.7) 0.001 28 (46.7) 51 (85.0) 0.001 41 (66.1) 45 (72.6) 0.481 0.026

Practice questions (yes)

Hypoglycemia testing 21 (17.2) 29 (23.8) 0.039 9 (15.0) 15 (25.0) 0.070 12 (19.4) 14 (22.6) 0.625 0.278

Consulting a doctor 64 (52.5) 77 (63.1) 0.031 32 (53.3) 41 (68.3) 0.035 32 (51.6) 36 (58.1) 0.454 0.215

Hypoglycemia prevention 55 (45.1) 70 (57.4) 0.037 25 (41.7) 40 (66.7) 0.001 30 (48.8) 30 (48.4) 0.100 0.020

Hypoglycemia events (yes)

History of hypoglycemia in the past three months 122 (100) 54 (44.3) 0.001 60 (100) 21 (35.0) 0.001 62 (100) 33 (53.2) 0.001 0.044

a Values are expressed as No. (%).

b Comparison of response after training in two groups by adjusting the initial response.

groups revealed a statistically significant difference (P =

0.002).

Hypoglycemia treatment: Regarding knowledge of

the appropriate hypoglycemia treatment, the

intervention group showed marked progress from 61.7%

to 90.0% (P = 0.001), while the control group maintained

consistent performance at approximately 80%. The

comparison between groups demonstrated statistical

significance (P = 0.037).

Hypoglycemia prevention: Knowledge of

hypoglycemia prevention measures improved

dramatically in the intervention group from 46.7% to

85.0% (P = 0.001). The control group displayed minor

improvement from 66.1% to 72.6% (P = 0.481). The

between-group difference achieved statistical

significance (P = 0.026).

4.2.2. Practical Application Results

https://brieflands.com/journals/ijem/articles/166802
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Figure 1. Percentage difference of knowledge (A), practice (B), and hypoglycemia events (C) before and after intervention

Hypoglycemia Testing: The practice of testing blood

sugar during symptomatic episodes showed marginal

overall improvement from 17.2% to 23.8% (P = 0.039). The

intervention group progressed from 15.0% to 25.0% (P =

0.070), while control group changes were minimal. No

significant inter-group difference emerged (P = 0.278).

Healthcare consultation behavior: Regarding seeking

medical advice for hypoglycemia, the intervention

group demonstrated significant improvement from

53.3% to 68.3% (P = 0.035), while the control group

showed moderate progress. The between-group

comparison did not reach significance (P = 0.215).

Hypoglycemia prevention: The intervention group

exhibited considerable improvement in preventive
action implementation from 41.7% to 66.7% (P = 0.001),

while the control group remained relatively stable at

approximately 48%. The inter-group analysis showed

statistical significance (P = 0.020).

Hypoglycemia recurrence: A significant decrease in

hypoglycemia occurrence was observed following the

educational intervention. Initially, all participants

(100%) reported experiencing hypoglycemic episodes,

which declined to 44.3% overall post-training (P = 0.001).

The intervention group demonstrated a more

substantial reduction from 100% to 35.0% (P = 0.001)

relative to the control group, which decreased from

100% to 53.2% (P = 0.001). The between-group analysis

confirmed a significant difference (P = 0.044).

Percentage difference of knowledge (A), practice (B),

and hypoglycemia events (C) before and after

intervention in the intervention and control groups are

reported in Figure 1. In all outcomes except for the

definition of hypoglycemia, the difference in the

percentage of correct responses and appropriate

performance before and after the intervention was

higher in the intervention group.

5. Discussion

In this study, we evaluated how video-based

education impacted comprehending what

hypoglycemia is and how to manage it among type 2

diabetic patients in Yazd, Iran. The findings demonstrate

that after the education, in the intervention group,

hypoglycemia-related knowledge and practice

improved significantly compared to the control group.

Also, the percentage of reported recurrence of

hypoglycemia in the intervention group decreased

significantly after education.

In terms of knowledge, the percentage of people with

the correct definition of hypoglycemia increased in the

intervention group after the education, although it was

not statistically significant. This result is in contrast to

the results of a study conducted by Chu et al. (20) and is

debatable in several ways. According to the literature,

the threshold for the onset of hypoglycemic symptoms

in diabetic patients may be elevated due to poor glucose

control and a history of hypoglycemia (10). Since the

participants in this study all had a history of

hypoglycemia, some of them may have experienced

symptoms at glucose levels > 70 mg/dL and therefore,

they consider a higher than actual value as

hypoglycemia. Furthermore, considering that not all

https://brieflands.com/journals/ijem/articles/166802
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home glucose meters provide accurate readings at low

blood glucose levels, in addition to teaching the

scientific definition of hypoglycemia (serum glucose

levels < 70 mg/dL), patients are reminded to always

consider the possibility of a 10 - 15% error when

interpreting the results, and therefore values greater

than 70 are established in the minds of patients as the

level of hypoglycemia (22).

Based on the result, the educational clip had a

significant impact on increasing patients' knowledge

about the necessity of hypoglycemia testing when signs

and symptoms occur. This improvement holds

substantial significance for diabetes management.

Clinical experiences have demonstrated that some

individuals with diabetes experience signs and

symptoms of hypoglycemia at glucose levels above 70

mg/dL. These symptoms are frequently attributable to

psychosomatic factors, including anxiety and sleep

disturbances (23). Moreover, in people with poor

glycemic control and no history of hypoglycemia,

elements of the autonomic stress response, and

corresponding symptomatology, may be elicited at

higher plasma glucose concentrations. In such cases,

hypoglycemia testing prevents unnecessary glucose

consumption, which could compromise effective blood

sugar control (24).

Knowledge of hypoglycemia prevention methods is a

key part of managing this condition, which in the

present study significantly increased in the intervention

group. In line with the findings of this study, previous

studies conducted by Eghtedari et al. (25) and Ratri et al.

(26) have also shown the effect of video training

(including motion graphics) on increasing the

knowledge of patients with diabetes. In fact, the nature

of such educational content allows patients to access

and review the material at any time, thus retaining the

material in their memory (27).

In terms of practice, the percentage of people who

talked to their doctor about hypoglycemia increased

from less than half before the intervention to about two-

thirds after the intervention. This part of the findings is

notable because, despite the guidelines' emphasis on

screening and counseling for hypoglycemia at every

visit, previous studies conducted in different parts of

the world indicated that hypoglycemia is not properly

addressed during visits (12, 28, 29). Considering that

information seeking regarding disease prevention and

treatment is low in developing countries (30), the

present study suggests that educational programs can

encourage patients to engage more actively with

healthcare providers, which is a critical component of

effective diabetes management (31).

Based on the results, after the educational

intervention, the percentage of patients who took

preventive strategies against hypoglycemia increased

significantly in the intervention group. The positive

effect of using video-based training in improving the

practice of patients with type 2 diabetes was confirmed

in previous similar studies (18, 32). These findings

emphasize the beneficial impact of educational

interventions on enhancing patients’ awareness of early

detection, which is essential for preventing severe

hypoglycemic episodes (33).

Although people's knowledge about the necessity of

hypoglycemia testing increased, their performance in

this area did not show significant improvement.

Financial constraints and lack of insurance coverage for

medical equipment have always been one of the

obstacles to diabetes management (18, 34). In the

present study, the cost of strips and glucometers could

be a possible reason for not testing blood sugar when

hypoglycemic symptoms occur.

According to the patients' self-report, the recurrence

of hypoglycemia was reduced at the end of the study in

both groups, but this reduction was significantly

greater in the intervention group than in the control

group. The reduction in hypoglycemia in the control

group can be attributed to the relative increase in

patients' knowledge following routine hypoglycemia

care, which naturally affects the incidence of

hypoglycemia (35), and the difference between the two

groups reflects the high effectiveness of structured

education in improving self-care skills and preventing

diabetes-related complications, which has been

repeatedly demonstrated (21, 36).

The use of motion graphics-based education, as a

new and engaging method, was a strength of our study,

as it increased attention and effectiveness of education.

However, the reliance on patients' self-reports regarding

the recurrence of hypoglycemia can be considered a

limitation of this study, and it would have been better to

use a continuous monitoring device.

In conclusion, teaching key points about

hypoglycemia in the form of a short but comprehensive

motion graphic clip can increase knowledge and

improve practice, and consequently reduce the

recurrence of hypoglycemia in patients with type 2

diabetes. Therefore, it is recommended that healthcare

providers use such training to empower patients to

better manage hypoglycemia.

Supplementary Material
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