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Abstract
Background: Telenursing facilitates access to efficient care and acceptance and compliance with treatment at home.
Given wide complications of lack of compliance with treatment in causing complications and progression of diabetes
and role of the family in attending the patient, this study aimed to investigate the effect of telenursing training based
on family-centered empowerment pattern on compliance with diet regimen in patients with diabetes mellitus type 2.
Methods: This was a randomized controlled clinical trial. The study population was patients with diabetes mellitus type 2 referred to Alzhara hospital at Gilan Gharb in 2019, of which 60 individuals out of them were classified
randomly into two groups of intervention and control. Eight 30-min sessions of family-centered training were held
through telenursing for the intervention group. Data were gathered before and after the intervention by standard
questionnaire of Mudanlo in both groups and was analyzed using SPSS software version 22.
Results: There was no significant difference among the two intervention and control groups before the study
regarding demographic variables (p > 0.05). The scores of subscales of making effort for treatment, intention to take
the treatment, adaptability, integrating illness into life, stick to the treatment, indecisiveness for applying treatment,
and total score of compliance were significantly increased after training intervention (p = 0.001).
Conclusions: Results of the study indicates positive effects of performing family-centered empowerment pattern
using telephone call follow-up on increasing compliance with diet regimen in patients. Therefore, it is recommended
to perform family-centered patterns in health policy-makings and also hospitals and other diabetic patients.
Keywords: Telenursing, Family-centered empowerment pattern, Compliance, Diabetes type 2, Randomized clinical
trial
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Background
Diabetes type 2 is a metabolic disorder that is identified
for high blood sugar in insulin-resistance status and partial deficiency of insulin [1, 2]. The rate of incidence of
diabetes is increased considerably in recent 50 years and
made it the fifth leading cause of mortality in the world,
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the fourth common cause of referral to a physician, and
the biggest epidemics of the century [3–5].
Despite wide complications of the disease such as cardiac diseases, stroke, diabetic retinopathy, organ amputation [6], its serious complications and disabilities could
be prevented through appropriate control and care [7].
The diabetic patient or his/her associates should supervise blood glucose and this supervision requires training
[8]. Training in the first stages of diagnosis and using selfcare approaches have the main role in nursery care [9].
About 50% of diabetic patients might make mistakes in
skills related to self-care. They might forget some information or cannot learn them, and also emotional factors
might reduce the ability of the patient to perform daily
care efforts [10].
In this regard, receiving support from family makes
motivation and improvement of self-care behaviors in
diabetic patients [11]. Accordingly, the concept of familycentered empowerment in chronic patients is considered
[10]. The main objective of this pattern is to empower the
family system (patient and other members of the family)
to promote the level of health. The process of family-centered empowerment improves the quality of life, responsibility, better interaction with health care providers,
satisfaction, better response to treatment, prevention of
complications, reducing therapeutic costs, and positive
attitude on disease [12, 13]. In family-centered empowerment, the active presence of the family plays an important role in assessing and identifying patients’ needs [11].
Many problems at home occur due to the lack of awareness of the patient and his family about patient care,
which is due to lack of access to the center or a source to
answer their questions [14].
Mobile communications make opportunities for care
to be transformed to the living place of the patients daily.
The research showed that patients are most willing for
telephone consultation by their physicians, and telephone
services are the most effective and cost-effective method
to follow in chronic diseases [15–17]. Nowadays, through
progress in technology, telenursing method (using information technology and long-distance communication in
the nursery) through providing care using communication instruments such as the internet, telephone, videocall, etc. can facilitate access to effective care in-home,
reduce costs, and improve relations among the client and
nurse, reduce repetitive examinations, eliminate obstacles related to time and place, improve relations among
patient, patient’s associates, and care providers and life
quality of patients due to access to necessary and vital
information in necessary situations [16]. In addition,
telenursing reduces referrals to the emergency unit and
also increases relations among patients, their associates,
and nurses. Telenursing help client and her/his family
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to perform required cares at home actively with greater
knowledge and awarenss and adhere the prescribed
therapeutic program [17, 18]. Education and counseling
increase the self-care of diabetic patients and can provide information to patients and their families through
telenursing and provide an opportunity to answer their
questions at home [19, 20]. The studies conducted in
recent decades indicate that telenursing is effective in the
improvement of outcomes of diseases such as asthma,
myocardial infarction, cancer, diabetes and Alzheimer’s
disease [15].
Due to the role of telenursing in family-centered training and importance of family in compliance with diet
regimen by the patients, this study aimed to investigate
the effect of training of telenursing based on family-centered empowerment on Compliance with diet regimen in
patients with diabetes mellitus type 2.

Methods
Study design and setting

The current study was a randomized clinical trial
through pre and post test assessment with clinical trial
code (IRCT20130812014333N115) (first registration in
06/03/2019) and assessed the effect of telenursing training based on family-centered empowerment by Mudanlo
questionnaire of compliance with diet regimen among
patients in diabetes Clinic at ALzahra Hospital of Gilan
Gharb in the west of Iran.
Participants

The study population consists of patients with diabetes
mellitus type 2 referred to diabetes clinic at Alzahra Hospital of Gilan Gharb, Kermanshah, Iran. The sample size
was computed by considering α = 95%, and β = 90% and
based on the study by Razmaraei et al., [21] by considering 10% attrition rate at 30 individuals in each group (in
total 60 individuals). Individuals were selected through a
convenient method and their allocation into two groups
was done through randomizing; so that 60 consecutive numbers were written on paper separately and the
papers were located in the container. Selected even numbers were allocated to group A (control), and selected
odd numbers were allocated to group B (intervention).
To match several selections in groups, the picked numbers were not returned to the container. Inclusion criteria were as follow: definite diagnosis of diabetes mellitus
type 2 by the physician, aged between 30 and 55 years
old, passing at least 6 months from the diagnosis of diabetes, living with family, patient or one family member
should have literacy, lack of serious and disabling complications caused by diabetes, lack of addiction, not using
psychotropic drugs, not being participated in other similar research. Exclusion criteria include lack of satisfaction
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of the individual and the family to continue participating
in the study, lack of responding and cooperating of the
active family member. Before performing the study, the
objectives were explained to each participant and they
were assured that their information will be remained
confidential and written informed consent was obtained
from all of them (Fig. 1).
Instruments

Data was gathered by standard questionnaire of compliance with diet regimen by Mudanlo and demographic
information form. Mudanlo questionnaire consists of
40 items in seven aspects of making effort for the treatment (9 items), intention to take the treatment (7 items),
adaptability (7 items), integration illness into life (5
items), stick to the treatment (4 items), commitment to

Fig. 1 Consort flow diagram of the study
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the treatment (5 items), and indecisiveness to the treatment (3 items), and its scale if 5 grade Likert. This questionnaire has face, content and construct validity and is
localized. Internal consistency of the questionnaire was
achieved by computing Cronbach’s alpha of 0.92 and
reliability of stability of the questionnaire was achieved
by performing a retest with an interval of 2 weeks
(r = 0.87) [22].
Procedures

In this research, after obtaining permission from
the
ethics
committee
(KUMS.REC.1397.1010),
the researcher referred to the clinic of diabetes of
Alzahra hospital of Gilan Gharb to provide samples from patients though obtaining a cover letter
from the deputy of research and postgraduates of the
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Kermanshah University of Medical Sciences. Firstly,
the researcher held a face-to-face session in the hospital to gather information and justify the progress of
research and compliance with diet regimen questionnaire was filled before the study by the patients. Then
the researcher contacted individuals in the intervention group (patient and any member of the family) for
eight 30-min sessions and provided information for
the patient and the family member on diet therapy.
Telephone call was held for the intervention group
twice a week until the end of the study. At the end of
the 8 weeks, Mudanlo questionnaire was provided for
individuals in the intervention and control group and
the changes in compliance with diet regimen were
assessed in study groups.
Data analysis

SPSS software version 22 was used to analyze data.
Quantitative variables were expressed as mean and
qualitative variables were expressed as frequency
(number and percentage). The normality of distribution of the quantitative data was assessed using
Kolmogrov-Smirnov test. To compare demographic
characteristics and compare the two groups before
and after the intervention based on being or not being,
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normal Yates Correction Test, Chi-Squared test, MannWhitney U, Wilcoxon Test, Paired-samples t-test, Independent t-test was used.

Results
The patients of the control and intervention groups were
homogeny regarding personal characteristics. Out of 60
patients, the majority of patients were married, women,
employees, had a diploma and associate degree with an
income below 1.5 million tomans monthly and mean age
of 45 years old (Table 1).
Results showed that there was no significant difference among two control and intervention groups before
intervention regarding score of compliance with diet
regimen and its all aspects (p > 0.05). But, after intervention of family-centered empowerment, a significant
difference was observed in a mean score of compliance
with diet regimen and its all aspects among control and
intervention groups (p < 0.05). Assessment of the effect
of intervention on status of each dimension showed that
mean and standard deviation of compliance with diet
regimen and its aspects were increased after intervention and were statistically significant with a confidence
level of 95% (p = 0.001), but the patients in the control
group before and after the intervention had no significant difference in none of the final dimensions and

Table 1 Comparison of demographic information of two intervention and control groups
Variable

Dimensions

Intervention group.
n (%)

Control group n (%)

P.value

Gender

Male

14 (51.9)

13 (48.1)

0.50a

Female

16 (48.5)

17 (51.5)

Under diploma

8 (50)

8 (50)

Education

Job

Income (million Tomans)

Marital Status
Age
BMI
The years of having diabetes
P.value significant at P < 0.05
SD Standard deviation
a

Yates Correction Test

b

Chi-Squared test

c

Independent t-test

d

Mann-Whitney U

Diploma and Associate Degree

13 (48.1)

4 (51.9)

Bachelor’s degree and MA

9 (52.9)

8 (50)

Housewife

8 (50)

8 (50)

Employee

13 (48.1)

14 (51.9)

Other

9 (52.9)

8 (47.1)

< 1.5

17 (51.5)

16 (48.5)

1.5-2.5

5 (41.7)

7 (58.3)

> 2.5

8 (53.3)

7 (46.7)

Single

8 (47.1)

8 (52.9)

Married

22 (51.2)

21 (48.8)

Mean ± SD

Mean ± SD
Mean ± SD

45.9 ± 7.1

28.8 ± 3.4
4.1 ± 1.6

42.6 ± 6.8

28.2 ± 3.5
3.6 ± 1.4

0.50b

0.95b

0.80b

0.77a
0.07c
0.18d
0.39c

Shahabi et al. BMC Endocrine Disorders

(2022) 22:36

Page 5 of 8

Table 2 Mean and standard deviation of the variables in the control and intervention groups before and after the intervention
Variables

Stages

making effort for treatment

Mean ± SD

Before intervention
After intervention

0.001

0.001

Before intervention

0.001

Before intervention

0.001

Before intervention

0.14

0.003

Before intervention

0.61

Before intervention

0.94

0.75a
0.001a

b

–
0.70d
0.001d

b

–
0.90a

16.7 ± 2.8

0.001d

16.8 ± 2.7

c

0.68

c

–
0.95d

12.5 ± 2.04

0.001a

13.20 ± 2.29

0.05 b

120.5 ± 6.8

–
0.97a

120.6 ± 10.6

179.7 ± 9.6

0.001a

120.5 ± 8.2

0.001 b

P.value

–

11.43 ± 2.48

b

0.001 c

After intervention

0.001a

c

11.4 ± 2.26

15.13 ± 2.08

P.value

0.16a

16 ± 2.9

c

12.53 ± 2.01

After intervention

–

16.5 ± 4.5

20.4 ± 5.5

P.value

0.001b

b

19.5 ± 2.5

c

16.8 ± 3.3

After intervention

0.75b

20.6 ± 2.3

16.4 ± 2.6

P.value

compliance

0.84

11.6 ± 2.45

After intervention

–

17.17 ± 3.01

b

21.8 ± 2.3

P.value

0.001a

c

17.3 ± 3.34

16.2 ± 2.4

After intervention

indecisiveness for applying treatment

0.18

30.3 ± 3.9

P.value

0.76a

26.9 ± 5.3

b

19.7 ± 2.5

After intervention

commitment to treatment

25.5 ± 4.4

31.97 ± 2.58

Before intervention

stick to the treatment

25.7 ± 3.7

17.57 ± 3.14

P.value

integrating illness into life

Control group

0.001

Before intervention
After intervention

adaptability

Intervention group

43.5 ± 3.07

P.value
intention to take the treatment

P.value

0.96 b

–

P.value significant at P < 0.05
SD Standard deviation
a

Mann-Whitney U

b

Paired-samples t-test

c

Wilcoxon Test

d

Independent t-test

constructs of compliance with diet regimen (p > 0.05)
(Table 2).
Status of compliance with a diet regimen of the patients
was at the medium level before training in two control
and intervention groups, but after the intervention of

family-centered empowerment, the status of compliance
with the diet regimen of the patients in the intervention
group was good and status of the patients in the control
group was moderate (Table 3).

Table 3 Distribution of partial and absolute frequency of compliance in intervention and control groups before and after intervention
Variables

Stage

Dimensions

Intervention group n (%)

Control group n (%)

compliance

Before intervention

Weak

–

–

Mean

2 (66.7)

18 (60)

Good

10 (33.3)

12 (40)

Very Good

–

–

Weak

–

–

Mean

–

19 (63.3)

Good

23 (76.7)

11 (36.7)

Very Good

7 (23.3)

After intervention
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Discussion
The results of the study showed that the implementation
of the family-oriented empowerment model by using
telephone follow-up had a positive effect on increasing
patients’ adherence to the treatment regimen.
The results showed that the two groups before intervention were equal regarding the score of compliance with the diet regimen. Compliance with the diet
regimen of the patients in the intervention group was
increased before intervention compared to post-intervention, but regarding the control group, diet therapy
of the patients in the control group before intervention did not change significantly compared to postintervention. All the patients in the intervention group
had a higher level of compliance with diet regimen after
the intervention compared to the control group. In the
study by Ghotbi et al., [23] after training in the intervention group, a total score of self-care behaviors and
their aspects was increased which this difference was
statistically significant in line with the current study.
In the clinical trial study conducted by Azhdari Mamaghani et al. [24] on 156 patients with type 2 diabetes,
the results showed that the difference in self-efficacy
score in the two intervention groups was significant
before and after the intervention and, no difference was
observed in the control group. Between the two intervention groups, the results showed that self-efficacy
was higher in the telenursing empowerment group. The
reduction of HbA1c was significant only in the telenursing empowerment group. These results showed that
performing training methods based on empowering
the patient which is done by cooperation and centering
patient and his/her family, can play important role in
obtaining correct health behaviors and achieving independence of the patients with diabetes and/or other
chronic diseases in self-caring. The study by Turner
et al., [25] showed that long-distance care of patients
with diabetes mellitus type 2 through telephone follow-up by a nurse increases compliance with diet regimen by the patients. In addition, Aggarwal et al., [26]
in their research concluded that the compliance with
diet regimen rate of the patients without the appropriate presence of their family was significantly decreased
after discharge. Considering training of the patient’s
family can facilitate appropriate management and control in them. Family-centered training and follow-up
with the aim of awareness reinforcement, improvement of performance and attitude in supporting of
patients with diabetes mellitus type 2 who have problems in compliance with diet regimen are very effective. Results of the study by Zakerimoghadam et al.,
2010 showed a significant difference among control
and intervention groups regarding diet, medication
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regimen, exercise training, foot care, supervision on
blood sugar and medication use. In addition, after 3
months, HbA1c hormone significantly differed in two
groups. Telephone follow-up by the nurse was effective
in the improvement of compliance with diet regimen by
the patients with diabetes in the study by Zakerimoghadam et al., 2010 [27] which is consistent with the current study. Rezai Asl et al., [28] showed that compliance
with diet regimen at three stages of pre-intervention
and post-intervention and 4 weeks after intervention
in case group differed significantly, and they showed
that performing family-centered empowerment pattern
can be effective in compliance with diet regimen and
increases compliance with diet regimen which is in line
with the current study. Shahsavari and Bavarsad [29], in
a study with the aim of examining the effectiveness of
telenursing on illiterate diabetic patients aged 50 years
and older, showed that HbA1c decreased significantly
among the patients of intervention group who received
nurses-led telephone follow-up and their adherence to
treatment plan increased. The study by Kamrani et al.,
[30] showed that the mean score of compliance with
diet regimen in the two groups before intervention was
significant regarding post-intervention which is in line
with the current study.
No significant change was observed after the interventional training in blood sugar control in patients with
diabetes in the study by Jalilian et al., [31], and it seems
that other factors such as level of literacy and cultural
factors affect blood sugar control. The study population
in the mentioned study was rural and its participants
had an elementary education degree which was not in
line with the current study. Results of the study by Wong
et al., [32] showed that telephone follow-up might not be
effective in reducing readmission of patients, and there
is a need to use various methods to train after discharge.
This study inconsistent with our study states that all the
points which the patient should be aware of them must
first be trained and along with training, efforts such as
telenursing should be done, while in the current study,
most information needed by the patient was firstly asked
and recorded in his/her file, and then was performed as
an arranged program of training through telenursing.
Lack of establishment of mental and emotional relationship with patients and family members which it is
needed to establish effective relationships among participants and diet therapists and to prevent it and stating the importance of the issue, and difference in culture,
motivation, and personal interests of the family which
requires assessment and recognition of the public culture
of the region by the researchers were all the limitations of
the study.
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Conclusions
The findings showed that diabetic patients are at an
undesirable level regarding compliance with diet regimen, and empowerment of the patient in an environment
of the family is one of the useful approaches in training
of the diabetic patients. Given the effectiveness of the
intervention performed to improve the status of compliance with diet regimen, training of telenursing based on
family-centered empowerment pattern in regard with
improve the status of compliance with diet regimen in
patients with diabetes is applicable and possible. Therefore, applying family-centered patterns in health policymaking related to chronic diseases can play important
role in increasing the health level of society. It is recommended to conduct this study on a wider scale and in
other hospitals and other types of diabetic patients and
assess the results.
Acknowledgments
This study was approved by the Ethical Committee of the Kermanshah University of Medicine Science (approval number KUMS.REC.1397.1010) and was
recorded in the Iranian Registry of Clinical Trials (IRCT20130812014333N115).
Written informed consent was provided by all participants. The authors would
like to express their thanks to all patients and staff of the Alzahra Hospital of
Gilan Gharb, Kermanshah, Iran for their sincere cooperation. The authors also
express their appreciation to the Vice Chancellor for Research of Kermanshah
University of Medical Sciences for approving the present research project.
Authors’ contributions
All authors read and approved the final manuscript.
Funding
N/A.
Availability of data and materials
The datasets used and analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
This article does not contain any studies with human participants or animals
performed by any of the authors.
Consent for publication
Its publication has been approved by all co-authors.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Nursing, Student Research Committee, Kermanshah University of Medical Sciences, Kermanshah, Iran. 2 Department of Midwifery,
School of Nursing and Midwifery, Kermanshah University of Medical Sciences,
Kermanshah, Iran. 3 Department of Biostatistics, School of Nursing & Midwifery,
Kermanshah University of Medical Sciences, Kermanshah, Iran. 4 Department
of Nursing, School of Nursing and Midwifery, Kermanshah University of Medical Sciences, Kermanshah, Iran.
Received: 26 July 2021 Accepted: 3 February 2022

Page 7 of 8

References
1. Jiao F, Fung C, Wan Y, McGhee S, Wong C, Dai D, et al. Effectiveness of
the multidisciplinary risk assessment and management program for
patients with diabetes mellitus (RAMP-DM) for diabetic microvascular
complications: a population-based cohort study. Diabetes Metab.
2016;42(6):424–32.
2. Abolfathi M, Ashtarian H, Eskandari S, Irandoost SF, NeJhaddadgar N,
Mirzaei N. Evaluation of quality of life in diabetic pregnant women. Prim
Care Diabetes. 2021;S1751-9918(21):00181–9.
3. Esteghamati A, Larijani B, Aghajani MH, Ghaemi F, Kermanchi J, Shahrami
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.
4. Collaborators GRF. Global, regional, and national comparative risk
assessment of 79 behavioural, environmental and occupational, and
metabolic risks or clusters of risks, 1990–2015: a systematic analysis for
the global burden of disease study 2015. Lancet (London, England).
2016;388(10053):1659.
5. Zokaei A, Ziapour A, Khanghahi ME, Lebni JY, Irandoost SF, Toghroli R,
et al. Investigating high blood pressure, type-2 diabetes, dislipidemia, and
body mass index to determine the health status of people over 30 years.
J Educ Health Promot. 2020;9:333.
6. Control CfD, Prevention. National diabetes fact sheet: national estimates
and general information on diabetes and prediabetes in the United
States, 2011. Atlanta: US department of health and human services, centers for disease control and prevention. 2011;201(1):2568-2569.
7. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes:
estimates for the year 2000 and projections for 2030. Diabetes Care.
2004;27(5):1047–53.
8. Schoenberg NE, Traywick LS, Jacobs-Lawson J, Kart CS. Diabetes self-care
among a multiethnic sample of older adults. J Cross Cult Gerontol.
2008;23(4):361–76.
9. Harvey J, Lawson V. The importance of health belief models in determining self-care behaviour in diabetes. Diabet Med. 2009;26(1):5–13.
10. Fazekas C, Semlitsch B, Pieringer W. Empowerment in the case of
diabetes mellitus: theory and practice. Wien Med Wochenschr.
2003;153(21-22):459–63.
11. Kıtış Y, Emıroğlu ON. The effects of home monitoring by public health
nurse on individuals’ diabetes control. Appl Nurs Res. 2006;19(3):134–43.
12. Arvidsson SB, Petersson A, Nilsson I, Andersson B, Arvidsson BI, Petersson IF, et al. A nurse-led rheumatology clinic’s impact on empowering
patients with rheumatoid arthritis: a qualitative study. Nurs Health Sci.
2006;8(3):133–9.
13. Shiu AT, Wong RY, Thompson DR. Development of a reliable and valid
Chinese version of the diabetes empowerment scale. Diabetes Care.
2003;26(10):2817–21.
14. Osborn CY, Fisher JD. Diabetes education: integrating theory, cultural considerations, and individually tailored content. Clin Diabetes.
2008;26(4):148–50.
15. American Academy of Ambulatory Care Nursing. Telehealth nursing
practice administration and practice standards. American Academy of
Ambulatory Care Nursing. USA; 2007.
16. Greenberg ME. A comprehensive model of the process of telephone
nursing. J Adv Nurs. 2009;65(12):2621–9.
17. Collett A, Kent W, Swain S. The role of a telephone helpline in provision of
patient information. Nurs Stand. 2006;20(32):41.
18. Car J, Freeman GK, Partridge MR, Sheikh A. Improving quality and safety
of telephone based delivery of care: teaching telephone consultation
skills. BMJ Quality & Safety. 2004;13(1):2-3.
19. Valsecchi R, Andersson M, Smith C, Sederblad P, Mueller F. Tele-nursing:
the English and Swedish experiences. In 25th Annual International
Labour Process Conference. AIAS, Amsterdam, Netherlands; 2007.
20. Wahlberg AC, Cedersund E, Wredling R. Telephone nurses’ experience of problems with telephone advice in Sweden. J Clin Nurs.
2003;12(1):37–45.
21. Razmaraei S, Hemmati Maslak Pak M, Khalkhali HR. The effect of familycentered education on self-care in patients with type 2 diabetes. J Urmia
Nurs Midwifery Faculty. 2016;14(2):118–27.
22. Seyed Fatemi N, Rafii F, Hajizadeh E, Mudanloo M. Psychometric properties of the adherence questionnaire in patients with chronic disease: a
mix method study. Koomesh. 2018;20(2):179–91.

Shahabi et al. BMC Endocrine Disorders

(2022) 22:36

Page 8 of 8

23. Ghotbi N, Seyed Bagher Maddah S, Dalvandi A, Arsalani N, Farzi M. The
effect of education of self care behaviors based on family-centered
empowerment model in type II diabetes. J Shahid Beheshti Schl Nurs
Midwifery. 2014;23(83):43–50.
24. Mamaghani HA, Tabrizi FJ, Seyedrasooli A, Sarbakhsh P, Gargari RB,
Zamanzadeh V, et al. Effect of empowerment program with and without
Telenursing on self-efficacy and glycosylated hemoglobin index of
patients with Type-2 diabetes: a randomized clinical trial. J Caring Sci.
2021;10(1):22.
25. Turner J, Larsen M, Tarassenko L, Neil A, Farmer A. Implementation of telehealth support for patients with type 2 diabetes using insulin treatment:
an exploratory study. J Innov Health Informat. 2009;17(1):47–53.
26. Aggarwal B, Liao M, Allegrante JP, Mosca L. Low social support level is
associated with non-adherence to diet at 1 year in the family intervention
trial for heart health (FIT heart). J Nutr Educ Behav. 2010;42(6):380–8.
27. Nesari M, Zakerimoghadam M, Rajab A, Bassampour S, Faghihzadeh S.
Effect of telephone follow-up on adherence to a diabetes therapeutic
regimen. Jpn J Nurs Sci. 2010;7(2):121–8.
28. Rezai Asl H, Seyyed Mazhari M, Pishgooi S, Alhani F. The effectiveness of
“family-centered empowerment model” on the treatment adherence of
patients with type II diabetes and heart disorder admitted to AJA hospitals, during year 2015. Milit Caring Sci J. 2017;4(1):58–69.
29. Shahsavari A, Bavarsad MB. Is Telenursing an effective method to Control
BMI and HbA1c in illiterate patients aged 50 years and older with type 2
diabetes? A randomized controlled clinical trial. J Caring Sci. 2020;9(2):73.
30. Kamrani F, Nikkhah S, Borhani F, Jalali M, Shahsavari S, Nirumand-Zandi
K. The effect of patient education and nurse-led telephone follow-up
(telenursing) on adherence to treatment in patients with acute coronary
syndrome. Iran J Cardiovasc Nurs. 2015;4(3):16–24.
31. Jalilian F, Zinat Motlagh F, Solhi M. Effectiveness of education program on
increasing self management among patients with type II. Diabetes Sci J
Ilam Univ Med Sci. 2012;20(1):26–34.
32. Wong FKY, Chow SKY, Chan TMF, Tam SKF. Comparison of effects between
home visits with telephone calls and telephone calls only for transitional discharge support: a randomised controlled trial. Age Ageing.
2014;43(1):91–7.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

