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Abstract
Background: Diabetes is one of the most common metabolic disorders which are rapidly increasing. Distance
training is a cost-effective, easy and accessible way in which time and place dimensions of communication are
removed.
Objective: To determine the effects of mobile text messages on raising knowledge of men with type 2 diabetes.
Methods: This educational experiment recruited 76 people selected by convenient sampling from a population of
male patients with type 2 diabetes presenting to Sedigheh Tahereh Research Center in Isfahan, Iran, in 2015.
They were randomly assigned into intervention and control groups. Data were collected with a questionnaire of
demographic characteristics and questions pertaining to the variable of knowledge, through interview. The
intervention group received training and follow-up through cell phones and text messages for 12 weeks. Data
were analyzed in IBM-SPSS version 20 using Mann-Whitney test, Chi-square, Independent-samples t-test and
paired-samples t-test.
Results: Findings suggested that patients' knowledge in both groups significantly increased after the training
(p<0.001). However, this rise in the intervention group was significantly higher than that of the control group
(p<0.001).
Conclusion: The results indicated that designing and implementing educational programs based on text messages
and cell phones can improve knowledge in diabetics.
Keywords: Type 2 diabetes, Text messages, Knowledge

1. Introduction
Diabetes is a non-communicable metabolic disorder which is growing across the world, and has a high annual
mortality rate (1-4). The prevalence of diabetes was reported as 7.3% in people over 30 years old (5). Diabetics live
7 to 10 years less than otherwise healthy people as well as suffer from diabetes complications (6-8). In order to
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reduce diabetes complications (e.g. visual, renal side effects and amputations from diabetes) patients should be made
aware of how to prevent, treat and manage the disease (8). Given the growing prevalence of diabetes and the
significance of continuous follow-ups, it is necessary to find a practical method for patients’ education (9). Studies
show that self-care behavior is not sufficient among diabetic patients (10, 11). For this reason, design and evaluation
of the appropriate educational interventions is necessary for them to learn healthy behaviors. But many of them,
especially men, do not participate in educational programs of hospitals and other centers due to long distances, time
constraints and work. Furthermore, holding in-person training sessions are labor-intensive, costly and time-
consuming (9, 12-15). Despite all these obstacles and challenges, the patients’ training should be continuous so that
patients' knowledge is continuously improved (9). Thus, using modern technologies, such as mobile phone, for
patient education may be one of the appropriate responses to these challenges of today's society (11). Diabetes is a
complex disease. Therefore, new technologies can save time and money, help control diabetics continuously,
improve their access to medical care and follow them up continuously (16-18). Cell phones are among
communication devices that are increasingly used for distance training in people’s daily life (10, 19). Another
feature of this technology is its availability in all places and all times (10, 17, 19). In terms of time and place, cell
phones may facilitate patients’ learning at home, at work and on trips (10). Thus, given the needs of male diabetics
to an accessible learning system (10, 20), and the few studies in this field in Iran, the current study aimed to
determine the effects of distance training by cell phones and text messages on raising knowledge of men with type 2
diabetes, in Isfahan.

2. Material and Methods
2.1. Research design and sample size
This educational experiment was conducted on a statistical population of male patients with type 2 diabetes
presenting to one of the research centers in Isfahan, from May to September 2015. Seventy-six people (d=0.7s,
β=0.20, α=0.5, and considering 15% probability of sample loss) were selected by convenient sampling and randomly
divided into intervention and control groups of 38 people each.

2.2. Selection criteria
The inclusion criteria were as follows: more than six months had passed since the diagnosis of diabetes, resident of
Isfahan, and reading and writing ability. The only exclusion criterion was the unwillingness to continue participating
in the study. The study flowchart is illustrated in Figure 1.

2.3. Instrument, validity and reliability
The instrument used in the research was a researcher-made questionnaire. The questionnaire consisted of two parts.
The first part comprised demographic data with 16 questions on age, education, occupation, and duration of
diabetes, while the second part included 17 questions on knowledge. Each question was scored 3 for the right
answer, 2 for ‘I do not know’, and 1 for the wrong answer. The range of knowledge score was from 17 to 51. The
validity of the questionnaires was measured using qualitative content and face validities. The questionnaire was
given to 30 diabetic men to confirm the face validity. Their oral comments were obtained and administered to
correct the questionnaire. Cronbach's alpha was calculated as 0.82 and confirmed as a desirable reliability.

2.4. Intervention and data collection
The questionnaires were completed through interviews with patients. After the pre-test, patients in the intervention
group took part in an educational and briefing session at the center, and their landline and cell phone numbers were
obtained. The patients' cell phones were checked to see if they had Persian menu, and the questions and problems
were answered. Using literature review (21-26) and an experts panel, an item pool was developed. Validation of
educational messages was conducted based on the sources and related articles (21, 27). In order to validate the
messages, the experts panel of 10 specialists, 3 in health education, 2 in nutrition sciences, 1 in nursing,  2 in
statistics and 2 epidemiologists were asked to submit their suggestions, and apply and review the contents of the
message and say whether the messages are correct. Then the messages were corrected based on their comments.
Messages were sent twice a week, every 3 months, and each time, with an educational content. The text of each
message was no longer than 160 characters. Each message was coded, and once the message was delivered to the
patients, it was marked on a checklist. In addition to receiving educational messages, the intervention group received
the routine training and advice of that center. After the intervention, the post-test was conducted.

2.5. Statistical analysis
Data were analyzed using descriptive statistics, Mann-Whitney, Chi-square, paired-samples t-test, and Independent-
samples t-test, by IBM© SPSS© Statistics version 21 (IBM© Corp., Armonk, NY, USA).
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Figure 1. Study flowchart

2.6. Ethics approval and consent to participate
All participants were informed about the study and confidentiality protocols. Informed consent was obtained from
all the participants; the study was approved by the ethics committee of Isfahan University of Medical Sciences (Ref.
no.: IR.MUI.REC.1394.30.830).

3. Results
Overall, 72 participants (37 people in the control group and 35 people in the intervention group), who were over 30
years old, completed the study. The mean age of the intervention and control groups were 57.68±8.82 years and
57.27±7.89 years, respectively. There was no significant difference between the age of the two groups (p=0.83). The
mean weight of the intervention group was 81.2 kg, and of the control group was 80 kg, showing no significant
difference between the two groups (p=0.73). The two groups also matched in terms of the family size and duration
of diagnosis (Table 1).

Table 1. Comparison of demographic and disease characteristics in patients with type 2 diabetes in study groups
Variables Intervention Control p-value
Age (year) 57.68±8.82 57.27±7.89 0.83
Weight (kg) 81.25±14.98 80±15.75 0.73
Family size 4.71±1.94 5.33±1.85 0.17
Duration of diabetes Month 12.51±8.96 9.24±7.46 0.09
Education Ability to read and write 1 (2.9) 2 (5.4) 0.38

Elementary school 7 (20) 7 (18.9)
Junior high school 5 (14.3) 9 (24.3)
High school diploma 14 (40) 9 (24.3)
Higher education 8 (22.9) 10 (27)

Marital status Single 0 (0) 1 (2.7) 0.49
Married 34 (97.1) 35 (94.6)
Others 1 (2.9) 1 (2.7)

Economic level Low 14 (40) 12 0.779
Moderate 18 (51.4) 22
High 3 (8.6) 3
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Table 2 shows that knowledge about diabetes was not significantly different between the intervention group
(50.25±23.37) and the control group (48.97±22.01) before the training (p=0.81). Patients’ knowledge after the
training compared to the past, saw a rise in both intervention and control groups; however, this rise was significantly
higher in the intervention group than that of the control group (p<0.001) (Table 2). The increase in the score of
knowledge in both groups was compared. The difference of knowledge score, before and after the training, was
47.9±19.4 in the intervention group and 12.71±4.44 in the control group. Independent-samples t-test results
indicated that the change made in the intervention group was significantly higher than that of the control group.

Table 2. Comparison of the mean score of knowledge in intervention and control groups before and after the intervention
Knowledge Intervention Control p-value1

Before intervention 50.25 (23.37) 48.97 (22.01) 0.81
After intervention 98.15 (3.97) 61.68 (17.57) 0.000
p-value2 0.000 0.003

1: Independent-samples t-test; 2: paired-samples t-test

4. Discussion
The current study investigated the effects of cell phone text messages on improving diabetics' knowledge. Our
results suggested that the knowledge score before the intervention was not significantly different between the
intervention and control groups. However, after the intervention, the knowledge score increased in both groups.
Hence, it can be concluded that the current educational interventions at the Diabetes Center, including holding
educational classes, giving out educational pamphlets to patients, training during filing, care and control services for
patients were effective in improving the control group's knowledge. On the one hand, the mean knowledge score in
the intervention group was significantly higher than that of the control group. Although increased knowledge of the
study group seemed normal, and many similar studies with educational interventions mention this point (22, 23), the
level of improvement and increase in knowledge was considerable in the intervention group. If nutrition, sports
activity and medications are considered to be the three main elements in treating diabetes, the fourth element must
undoubtedly be training (20). Thus, educational content and the application of an educational method appropriate to
the target group is a major factor in changing the knowledge of the study population (24). The study results
suggested that the increase in knowledge of the intervention group was significantly higher than that of the control
group, therefore, new technologies can have stronger effects compared to conventional interventions (10, 20, 25). It
is worth noting that communication devices such as cell phones are needed for training and increasing patients'
knowledge (10, 20).

Parizad et al. showed that patients' awareness of self-care behaviors in different dimensions increases significantly
after follow-up and distance education via mobile phone and Short Message Service (SMS) (20). Their findings
were in line with the results of the present study on awareness increase, and the use of similar modern educational
methods. Another similar study showed that telephone follow up is an effective way to increase the awareness of
patients in improving the different dimensions of self-care behaviors (26). The results of the research mentioned in
this study that in this case, distance education is more convenient and requires less manpower, and this method of
follow-up is very convenient for people with type 2 diabetes who are often middle-aged and old. In this regard,
Gharaati et al., consistent with the present study, showed that mobile phone education resulted in significant positive
changes in the knowledge of individuals (28). On the other hand, Absavaran et al. showed that education through the
cell phone, also increases awareness in promoting health behaviors (29). Baker et al. Showed that patients'
knowledge about self-care behaviors increased after telephone intervention (30). Also, studies by Goodarzi et al.
(31) and Baghiani Moghadam et al. (32) showed that educational intervention via telephone and short message
service significantly promotes the awareness of patients with type 2 diabetes. The results of some studies that
compared the traditional methods (face to face) and distance education showed that distance learning is easier for
patients, more cost-effective and more educational. Therefore, it may be the most appropriate method to help
patients to raise awareness and promote self-care behaviors (33). Fatehi et al. reported that education for diabetic
patients through short message service has increased awareness of patients (34). Therefore, findings of the research
mentioned with the results of this study are aimed at increasing awareness and then improving self-care behaviors
and improving the quality of life of patients.

5. Limitation
The statistical population consisted of type 2 diabetics in the city of Isfahan which limits the generalizability of the
result. Thus, future studies are recommended with larger sample sizes. Furthermore, no reference was made to the
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effects of the interventions on self-care attitudes and behaviors, and it is essential to measure the effects of
knowledge on self-care attitudes and behaviors.

6. Conclusions
Our study results, in line with other studies in and out of Iran, suggest that cell phones can help design and
implement educational interventions and sometimes achieve even better results. Thus, the salient point in this study
is to use cell phones for distance training. Today, training and self-care are emphasized more than treatment. Hence,
educational interventions are introduced to increase patients’ knowledge about prevention and management of
diseases.
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