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and may decrease his/her lifetime.[1] Diabetes is a major 
and growing problem in all age groups.[2] This disease is 
the most common endocrine disease and more than 140 
million people in the world suffer from it. The prevalence 
of diabetes in all countries, especially in the developing 
countries, is increasing, so that it can be called the most 
important challenge of health care in the 21st century.[3] It is 
estimated that until 2030, about 366 million people in the 
world will be suffering from this disease.[4] In Iran, based 
on the existing statistics, more than 2 million people suffer 
from diabetes.[3] Growing trend of aging, economical–social 
transitions, and demographic changes (like the increasing 
prevalence of obesity) have turned diabetes into a global 
problem.[5] Therefore, diabetes must be considered as a 
priority.

Type II diabetes emerges in higher ages (more than 30 
years old) and is associated with overweight. This is the 
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AbstrAct
Background: Telenursing includes every nursing and care-giving services conducted remotely. In telenursing, telephone as a 
device, which is available for most of the people, is being used increasingly. In a telephone-based system, patients are being 
contacted by health care providers on regular bases and they would be provided with some information about their illness and 
their treatment method.
This study was conducted to determine the effect of phone-based follow-ups on diabetes patients’ metabolic control in the city 
of Kerman in Iran.
Materials and Methods: This is a quasi-experimental study conducted on 50 type II diabetes patients in Kerman during 2011.
Data were collected using a demographic questionnaire and also by taking physiological measurement of fasting blood suger 
(FBS), Glycated Hemoglobin (HbA1c), and postprandial glucose (PPG). Participants’ body mass index (BMI) was calculated by 
measuring height and weight. Patients completed the questionnaire at the beginning of the study and 12 weeks later. The patients 
were randomly divided into two groups of experiment and control. Patients in the experimental group received phone calls by 
the researcher for 12 weeks, and the follow-ups included instructions on self-care and advices to follow their diets, exercise, and 
insulin titration.
Data analysis was done using descriptive and inferential statistical methods (chi-square, analysis of variance [ANOVA], independent 
t-test, and paired t-test).
Results: The decrease of HbA1c and PPG was significantly more in the intervention group compared with the controls (P < 
0.001). However, there was no significant difference between the mean of FBS (P = 0.42), and BMI (P = 0.31) in both groups 
after the intervention.
Conclusions: According to the results of this study, telenursing was able to improve the metabolic indices of the patients. 
Therefore, using this method is recommended for patients with type II diabetes.
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IntroductIon

Diabetes mellitus is a metabolic disorder that is 
characterized by chronic hyperglycemia along with 
impaired metabolism of proteins, carbohydrates, 

and fats resulted from defects in insulin secretion or 
function; it would hurt different organs of the patients 
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most common form of the disease and about 90-95% 
of patients suffer from this.[3] The chronic nature of this 
disease and its complications is a big financial burden 
for patients and their families.[6] Studies have shown that 
control of blood sugar at the normal rate reduces the 
progress of microvascular and neuropathic complications 
to 50% in type II diabetes.[7]

Analysis of the United Kingdom Prospective Diabetes Study 
(UKPDS) has shown a relationship between hyperglycemia 
and microvascular complications, so that 1% reduction in 
HbA1c decreases about 37% incidence of microvascular 
complications.[8] Considering the high prevalence of 
diabetes in the world and in Iran and the incidence of short-
term and long-term complications and direct and indirect 
costs of treatment for these complications, it is important 
to pay attention to various dimensions of care for these 
patients.[9] Diabetes is not curable, but it is controllable.[10] 
Most studies have suggested that all patients with diabetes 
mellitus should participate in an educational program with 
structured follow-ups to control their metabolism.[11]

Educational program for diabetes patients have various 
methods. One of the most efficient supportive methods, 
which effectiveness is proved in solving patients’ problems, 
is distanced follow-ups, in which the caregiver provides 
real and correct information for the patients.[12] Nowadays, 
nurses use telenursing for all processes of nursing including 
assessment, planning, intervention, and evaluation of the 
results of their nursing cares.[13] Telenursing includes all 
kinds of nursing care and services that can be provided 
from distance and includes a wide range of communication 
technologies such as phone, fax, email, internet, and 
video clips to overcome the time and distance obstacles 
to provide better nursing care.[14] Among these devices, 
phone calls are frequently used in telenursing as telephone is 
accessible for majority of people in the society.[15] In calling 
system, patients receive calls from health care personnel in 
a periodical basis and get advices on their treatment and 
educational information[16] and it is especially useful for 
diabetes patients who have problems of far distance to the 
health care clinics or need a long time waiting for visiting 
a doctor.[17]

Reviewing the studies conducted on telenursing, it can be 
concluded that this method has positive effectiveness on the 
treatment of chronic illnesses but it must be studied more 
from different dimensions. In recent years, there has been 
studies on providing care by phone calls in other countries 
and the results show that this technology has caused less 
hospitalization and has reduced nursing visits to patients’ 
houses in chronic diseases such as chronic obstraction 
pulmonary disease (COPD), diabetes, congestive heart 
failure (CHF).[18] A few studies have also been conducted 
in Iran that show the positive effect of follow-ups on the 
improvement of patient care. In a study by Moqaddam et al., 

results showed that type II diabetes patients followed their 
diets better due to nurses’ phone calls.[15] In a study by 
Sadeqi et al. and Nethari et al., nurses’ follow-ups by 
phone calls was also effective on the rate of glycosylated 
hemoglobin and there was a significant difference between 
the two groups[12,19] and this system also improved the social 
functioning and self-efficiency and communication with 
health care staff.[20]

Considering the supportive and care-giving roles of 
nurses,[9] and the American Diabetes Association’s (ADA’s) 
recommendation that all diabetes patients should try to 
keep their blood sugar in the normal level,[21] it is necessary 
to follow-up the condition of these patients. Considering 
the increasing rate of diabetes incidence and the lack 
of care-giving personnel, it is necessary to develop new 
methods to make nursing services more effective. It seems 
that telenursing as a follow-up caring technology[16] can 
be helpful in achieving this goal. Although there has 
been studies that have confirmed the positive effect of 
telenursing, but for turning this method into a standard 
process, more studies are needed. In contrast, conducting 
the study in different cultural and geographical areas can 
discover more facts that are based on local cultures of 
each area. Therefore it seemed that conducting a study 
on effectiveness of phone follow-ups on glycemic control 
and BMI in type II diabetes patients of the city of Kerman 
would help reaching this goal.

MAterIAls And Methods

This is a quasi-experimental study on type II diabetes 
patients in the city of Kerman in 2011. This study is 
considered quasi-experimental because it was conducted on 
human samples and the researchers could not reach all the 
experimental criteria like those in a laboratory. Entry criteria 
included having a landline, no talking or hearing disorder, 
age less than 75 years, HbA1c more than 7%, being able 
to conduct self monitoring of blood glucose (SMBG), no 
known psychological disorder or advanced critical illness. 
Exclusion criteria included severe cardiovascular diseases 
and uncontrolled high blood pressure and hospitalization 
during the study. The sample size was calculated to be 40 
patients based on the study of Moqaddam et al.; using the 
following formula:

where S1 is the difference between minimum averages 
of HbA1C in both groups and is equal to 1.87; S2 is the 
standard deviation of the measured HBA1C and is equal 
to 7.04; and with 99% confidence and 95% power of the 
test. However, considering the possibility of drop offs, a 
total of 50 patients (25 for the experimental group and 25 
controls) were selected based on availability.
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Data were collected using a demographic questionnaire and 
also by taking physiological measurement of FBS, HbA1c, 
and PPG. The questionnaire had two sections, first section 
included 11 demographic questions and the second section 
included 12 questions about disease’s features, which were 
completed by patients. Since the questionnaires were as 
check lists and included completely objective questions, 
they were considered valid and reliable. Patients completed 
the questionnaire at the beginning of the study and 12 
weeks later using written self-reports; also physiologic 
measurements were conducted to assess FBS, HbA1c, and 
PPG. After contacting and registering the participants, they 
were informed of the study method and the fact that they 
could leave the study at any time; then an informed written 
consent was obtained from them.

After they completed the questionnaire, their height was 
measured using the standard meter and their weight was 
measured using a digital SECA (Model 769 and accuracy 
±100 g) scale to calculate BMI. Their blood samples 
were collected for FBS and HbA1c tests. Then breakfast 
was distributed among them and afterward their blood 
samples were again obtained for PPG test. HbA1c tests 
in this study were conducted using automatic method of 
chromatography with a natural limit of 3.6-5.4%. FBS and 
PPG measurements were conducted using photometric 
method by a RA1000 device in a laboratory in the city of 
Kerman. The natural limit of FBS for adults is 70-110 mg/dl.

All volunteers received instructions of self-care for diabetes 
by an instructor of Gabric Diabetes Association and 
a professional dietitian and also received educational 
pamphlets including definition of diabetes, risk factors, 
treatment regimen, the management and treatment of 
hypoglycemia, and self-measurement of blood glucose 
to match the two groups regarding information about the 
disease. After that, the patients were randomly divided into 
two groups of experiment and control based on random 
numbers table. Patients in the experiment group received 
phone calls by the researcher for 12 weeks, and the follow-
ups included instructions on self-care and advices to follow 
their diets, exercise and insulin titration, taking care of their 
feet, and advice on SMBG. The calls were regular for two 
times per week in the first month and then once a week in 
the second and third months and averagely it was 16 times 
for every patient during the study. The length of the call was 
considered 12 minutes per call. The calls and the contents of 
conversation, number of calls and duration was recorded in 
a special form. Since criterion for adequate control of blood 
glucose is HbA1C (when blood sugar increases glucose 
molecules would attach to red blood cells’ hemoglobin), 
and its measurement shows the average of blood glucose 
concentration in a period of 2-3 months; therefore the 
patients of the intervention group were followed up for 
12 weeks. During the intervention, control group received 
no intervention. The patients in the both groups were 

called in for repeating the tests and measuring their MBI 
after 3 months and the above mentioned processes were 
conducted all over again.

Data analysis was performed by SPSS version 15 using chi-
square, Fisher’s exact test, independent t–test, and paired 
t-test statistical tests.

results

Patients in the both groups of the study were aged from 
30 to 75 years, from both sexes (male and female) and 
they were matched in demographic data (age, sex, BMI, 
marital status, education, job status, and monthly income) 
and disease features [Tables 1]. There was no significant 
difference between HbA1c, FBS, and PPG of the both 
groups (intervention and control) before the intervention 
[Table 2]. Before the intervention, the mean (SD) of HbA1c 
was 9.98 (1.34) in the intervention group and 9.38 (1.53) in 
the control group (P = 0.14). After the intervention, HbA1c 
level reduced to 8.15 (0.97) in the intervention group and to 
9.14 (1.59) in the control group (P < 0.001). Independent 
t-test showed that there was a significant difference between 
HbA1c level of both groups before and after the intervention 
(P < 0.001) [Table 2]. In addition, paired t-test showed 
that the difference between HbA1c level of the intervention 
group’s patients before and after the intervention was 
statistically significant (P < 0.001) while this difference was 
not significant in the control group (P = 0.07). There was 
no significant difference between FBS (P = 0.37) and PPG 
(P = 0.64) of both groups before the intervention.

After the phone follow-ups, the mean reduction of FBS 
was 38.44 mg/dl in the intervention group, which was not 
significantly different from the mean reduction of FBS in the 
control group, which was 26.33 mg/dl (P = 0.42). The mean 
of PPG of the intervention group was 54.92 mg/dl reduced, 
but in the control group, an increase of 16.47 mg/dl was 
seen. The difference between the two groups was significant 
(P = 0.000) [Table 2]. Independent t-test (t = –1.56) showed 
that there was no significant difference between the BMI of 
the two groups before the intervention (P = 0.12).

During the 3 month period, the average of BMI in the 
intervention group had a 0.2 m2/kg increase, but there was a 
0.77 m2/kg decrease in the control group; independent t-test 
showed that there was no significant difference between 
the average of BMI in both groups after the intervention 
(t = 1.03, P = 0.31).

dIscussIon

The results of this study showed that the two groups 
of control and intervention were matched before the 
intervention regarding demographic data, disease 
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features, and the main variables of the study, including 
HbA1C, FBS, PPG, and BMI. After the intervention, 
metabolism control of the experiment group was 
significantly improved as compared with the controls. 
The two groups showed significant difference in HbA1C 
and PPG, while FBS showed no significant difference 
between the two groups.

In this study, HbA1C of the experiment group decreased 
1.83% after 12 weeks of intervention. In contrast, the 

decrease in the controls was 0.23%. These findings approve 
the results of the study of Kim and Oh after 12 weeks of 
follow-ups with phone calls. In another study, also, that 
was conducted to find the effectiveness of follow-ups with 
phone calls on HbA1C of the type II diabetes patients, the 
decrease of HbA1C was reported as 1.7%.[22] Results of 
other studies also approve these finding that follow-ups 
with phone calls can affect the level of HbA1C[12,19] and 
can also affect following diet.[15] The relationship between 
HbA1C and risk of micro vascular complications in type II 

Table 1: Disease Profile in the two groups of intervention and control before the intervention
Disease profile Experiment group Control group P value

Number Percent (%) Number Percent (%)
Duration 

of diabetes (years) Less than 2 0 0 3 8.7 0.27

2-5 7 28 6 26.1

5-10 8 32 10 43.5

More than 10 years 10 40 5 21.7

Total 25 100 24 100

Diabetes family Yes 17 72 13 52 0.12

No 7 28 12 48

Total 24 100 25 100

Intervals to measure blood sugar Daily 6 24 6 24 0.12

Weekly 14 56 9 36

Monthly 3 12 8 32

Annually 2 8 2 8

Total 25 100 25 100

Drug Insulin 11 44 8 32 0.34

Oral 14 56 17 68

Total 25 100 25 100

Diabetes complications Yes 17 68 19 76 0.37

No 8 32 6 24

Total 25 100 25 100

Checking kidneys for microalbuminuria Yes 13 52 7 29.2 0.09

No 12 48 18 70.8

Total 25 100 25 100

Feet examination by doctors Yes 10 40 7 29.2 0.31

No 15 60 18 70.8

Total 25 100 25 100

Examination of cardiovascular system Yes 15 60 12 48 0.33

No 10 40 13 52

Total 25 100 25 100

Examination of eyes for retinopathy Yes 15 60 14 58.3 0.56

No 10 40 11 41.7

Total 25 100 25 100

Following diet Yes 22 88 17 68 0.062

No 3 12 8 32

Total 25 100 25 100
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diabetes is proved by UKPDS and it is known that glycemic 
control reduces the risk of neuropathic and micro vascular 
complications.[8]

In this study, no significant difference was seen between the 
FBS of the two groups after the intervention. This finding is 
in agreement with the results of Kim and Oh. Since the main 
criteria to control blood sugar for both group of patients 
was FBS and since the patients are aware of the sampling 
for FBS one day ahead, both groups further controlled 
their FBS for the test and it can explain the insignificant 
difference. Both groups of patients had FBS higher than 
120 mg/dl after the intervention, which shows that most 
patients cannot reach a FBS under this number, which is 
the goal. Therefore, it is necessary to give care and constant 
education to such patients.[7]

There was a decrease in the PPG of the experiment group, 
which was increased in the controls. The difference between 
PPG of the two groups was significant and this finding was 
not in agreement with the study in Korea. However, the 
Korean study reported no significant difference in the mean 
of PPG decrease, while the PPG of the controls increases 
to 6.19 mg/dl and in the experiment group decreased to 
6.42 mg/dl. The authors provided the following points to 
explain their results: first, most patients knew nothing about 
the importance of appropriate control of PPG and second, 
patients usually measured their FBS in SMBG and at the 
time of PPG measurement, they were at work.

The increase of PPG is associated with the incidence 
of macro-vascular and micro-vascular complications. 
Therefore, in the follow-ups with phone calls, it was tried 
to explain the importance of this issue for the experiment 
group and patients got interested to conduct SMBG and 
report it to researchers. Then according to these reports, 
they received advices of regulating insulin or following 
special diets from professional doctors. This may be the 
reason for the control of PPG. There was an increase in 
the PPG of controls, which means health care team should 
educate patients about the importance of proper control 
of PPG to reduce diabetes complications. Unlike old times 

when diabetes patients would visit doctors to control their 
PPG, in this study the patients were educated through 
phone conversation the importance of PPG and how to 
measure it and then according to the results, medications 
were prescribed. Informing and activating patients about 
their disease were features of this study.

The results of the present study showed that the mean of 
BMI increased in the intervention group (0.2 kg/m2), while 
the controls showed a decrease of 0.77 kg/m2. There was 
no statistically significant difference between the two groups 
and these results were similar to those of Kim and Oh and 
Wong et al.[23] It should also be mentioned that to reduce the 
BMI, more time and care and education about losing weight 
are needed. However, this study showed that this method 
has no significant effect on BMI and it is possible that the 
time considered in the study is not enough for this purpose.

concluson

The results of this study proved that using telenursing for 
follow-ups has positive effects on metabolism control and 
HbA1C and can improve it in 12 weeks.

The results also showed that phone follow-ups can improve 
the process of self-care and the control of Glycemic index 
in patients with type II diabetes. It seems that this happens 
because of the increased roles of the patient in taking care 
of themselves; the patients have discovered a new kind of 
relation and training and their motivation for taking care 
of themselves and contacting with health providers has 
increased. Therefore telenursing could be programmed 
as a part of health plan for patients with type II diabetes.

Phone call follow-ups have a good role in clinic centers 
especially for patients with chronic diseases. This method 
as compared with other methods of follow-up is easier 
and more accessible and less costly for patients with type 
II diabetes who are mostly in the middle age or elderly. 
Phone call follow-up can decrease the frequency of patients 
visit to clinics and medical expenses. It can also cover 

Table 2: Measured blood indices and BMI before and after intervention in the two groups of experiment and control
Variable group Mean (SD) before 

intervention
Mean (SD) after 

intervention
Df T P Mean of 

reduction
Df T P

HbA1c Experiment 9.98 (1.34) 8.15 (0.97) 24 10.06 <0.001 –1.18 1 39.92 <0.001

Control 9.38 (1.53) 9.14 (1.59) 24 1.54 0.07 –0.23

FBS Experiment 173.56 (54.77) 135.12 (37.54) 24 3.34 0.03 –38.44 1 0.64 0.42

Control 188.38 (54.20) 162.04 (47.66) 23 –2.69 0.013 –26.33

PPG Experiment 257.64 (67.48) 202.72 (45.21) 24 4.50 <0.001 –54.92 1 16.94 <0.001

Control 247.43 (74.06) 263.91 (69.84) 22 –1.34 0.19 16.47

BMI Experiment 27.93 (4.84) 28.13 (4.88) 20 –0.81 0.42 0.2 1 1.03 0.31

Control 30.69 (6.67) 29.92 (9.05) 21 0.85 0.40 –0.77
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many patients in a wide geographical area with health care 
they need and therefore, reduces the expenses of human 
resources and time and energy in health care systems.

In total, just one patient dropped out of the study due to 
moving to another city.
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