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Abstract

Background: Diabetes could be especially difficult for females. The burden of diabetes on females is unique because the disease
could affect both mothers and their unborn children.
Objectives: The aim of this study was to determine the effect of developing a communication network among physicians on the
level of HbA1C and Fasting Blood Sugar (FBS) in patients with diabetes in Iran.
Methods: This study was a randomized clinical trial performed with 100 patients, who were randomly divided to experimental
and control groups. The study was conducted from 20/11/2015 to 15/1/2016. A communication network was established among the
physicians at health centers, to which patients in the intervention group were referred. The data were collected using a checklist
of demographic information of patients. Laboratory results regarding the level of Glycated Hemoglobin (HbA1C) and Fasting Blood
Sugar (FBS) of patients were gathered at baseline and 4 months after the establishment of the communication network.
Results: After the development of the communication network, HbA1C levels had reduced from 8.14 ± 2.08 to 7.90 ± 2.01 in the
intervention group (P < 0.001), while in the control group HbA1C levels had increased from 8.98 ± 2.20 to 9.09 ± 2.21 (P < 0 .001).
Conclusions: The results showed that for successful control of diabetes, physicians need to communicate with each other and share
information and experiences. Furthermore, establishing a communication network among physicians could be effective to control
diabetes.
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1. Background

Today, non-communicable diseases pose the biggest
challenge to human health by taking the life of 38 million
people annually in the world with almost three-quarters
of this mortality (28 million) occurring in low and middle
income countries (1). It has been estimated that the num-
ber of patients with diabetes is increased with a rate of 4.5%
and it is expected to reach more than 330 million people in
2025 (2). The most recent study reported a high prevalence
of diabetes in the highly urbanized population of Tehran,
Iran’s capital, the country that is the focus of the present
article (3, 4). According to previous studies conducted in
Iran, the prevalence of type-2 diabetes among adults aged
25 to 64 was 7.7%, and 50% of this amount was new cases

of the disease. Moreover, the prevalence of type-2 diabetes
has increased by 1.8 times in an 8-year period (5, 6). Dia-
betes is associated with a host of complications, including
increased risk of cardiovascular disease, neuropathy, am-
putation of legs, retinopathy, risk of blindness, and kidney
failure (7, 8).

Numerous studies have shown that keeping glycosy-
lated hemoglobin (HbA1C) below 7% would prevent the
emergence of diabetes complications in eyes, kidneys, and
nerves, and also improve their existing symptoms and
hamper their progression (9). According to the guidelines
proposed by Iran’s Ministry of Health, every patient with
diabetes that refer to health centers should be cared by a
physician at least once in a three-month (seasonal) period
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(10).
In Iran, a decade of work in the field of evidence-based

practices, along with other results, has shown the need for
the use and transfer of health knowledge (11). However, the
application transfer of diabetes knowledge, as one of the
most important subspecialty fields of medicine, is not de-
sirable in Iran (12).

A number of different strategies could be used to con-
trol blood sugar and manage symptoms. One of the most
effective strategies in controlling diabetes is to raise aware-
ness of the patients about this disease. International Dia-
betes Federation believes that with proper education, di-
abetic complications could be reduced by up to 80% (13).
A study in Australia has shown that diabetes education is
the most powerful predictor of glucose and diabetes con-
trol as an independent variable (14); however, the com-
plexity and chronic nature of diabetes has posed tremen-
dous challenges to healthcare professionals dealing with
patients with diabetes (15, 16).

The number and variety of therapeutic interventions
for the prevention and control of diabetes and the ne-
cessity of observing issues, such as harmful drug inter-
actions and continuous control and adjustment of FBS
and glycosylated hemoglobin HbA1C, have complicated di-
abetes management. Therefore, the acquisition of neces-
sary knowledge and skills by physicians is vital to control
and manage diabetes (16, 17).

In fact, the competence and qualifications of health-
care workers, including physicians, is pivotal to planning
and provision of high-quality care. Thus, it seems essen-
tial to make greater investment in enhancing the quality
of physician’s training in the control of diabetes (18). It has
been suggested in the literature that many physicians are
not familiar with clinical guidelines (19). To improve the
quality of healthcare in patients with diabetes, as one of
the objectives of Iran’s comprehensive national program
for diabetes control, several strategies have been proposed,
including patient education, increased facilities, and es-
tablishment of health care centers. A key factor contribut-
ing to improved care of patients with diabetes is provid-
ing opportunities that promote the performance of physi-
cians for care of patients with diabetes (20). One of such
opportunities is the development of a communication net-
work among physicians (21). The ability to communicate
with other medical experts is a skill necessary for higher
efficacy of medical measures and one of the key elements
related to the quality of care and safety of patients (22, 23).
A common therapeutic intervention practiced by all medi-
cal specialists is the request or provision of consultation as
part of their clinical work. To be able to give advice, exper-
tise in specific areas of patient treatment is required (24).
The cooperation of health care providers is integral to the

treatment of patients. One of the major functions of es-
tablishing such a communication network among physi-
cians is to exchange accurate information on specialized
cases (25). It is clear that these skills are closely associ-
ated with improved patient satisfaction (26). The establish-
ment of communication networks among clinicians could
significantly promote interpersonal communication, part-
nership, and cooperation of work groups (27). Given that
there is a high number of physician visits in Iran, they have
a little time for their patients and they do not talk about
their clients together.

2. Objectives

This study sought to investigate the impact of estab-
lishing an advisory communication network of physicians
on level of HbA1c and FBS in patients with diabetes in Iran.

3. Methods

3.1. Study Setting and Sampling

The present study was a single-blind, randomized, con-
trolled clinical trial that was performed with patients, who
had been diagnosed with type 2 diabetes and were treated
at health centers over the past 5 years, aged 40 to 65 years.

Considering type 1 error of 0.05 and power of 80%, and
assuming 15% score difference before and after the inter-
vention, 50 patients were calculated for each group using
the following formula.

(1)

(
α2 + β2

) (
s12 + s22

)
(x12 − x22)

In order to provide the sample, after receiving permis-
sion from the department of education, 12 health centers
were randomly selected among the health centers of Mash-
had, using the cluster sampling approach (followed by the
simple random sampling method). The randomization
was based on health centers and health centers were ran-
domly assigned to intervention and control groups. These
centers were governmental.

The intervention group consisted of 6 health centers,
in which all physicians were engaged in a communication
network (the patients were randomly selected from a list of
patients at health centers). The control groups consisted of
patients of health centers, whose physicians were not en-
gaged in the communication network (the patients were
randomly selected from a list of patients in health centers).

This study took place from 20/11/2015 to 15/1/2016 in
both intervention and control groups, respectively. Pa-
tients, who were willing to participate in the study signed
an informed written consent (Figure 1).
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All health centers in Mashhad 

Using cluster 
sampling 

12 Health centers were 
selected 

Randomized (n = 12)

Allocation

 Allocated to intervention (6 health centers) 
 50 Patients were randomly selected from a list of patients 
 Physicians were engaged in a communication network 
 HbA1c and FBS were measured(n = 50)

 Allocated to intervention (6 health centers) 
 50 Patients were randomly selected from a list of patients 
 Physicians were not engaged in a communication network 
 HbA1c and FBS were measured(n = 50)

Follow-up (4 months) 

Analysis

• HbA1c and FBS were measured again (n = 50) • HbA1c and FBS were measured again (n = 50)

Analyzed (n = 50) Analyzed (n = 50) 

Figure 1. Flow Chart of the Study

3.2. Design and Interventions

The communication network included a family physi-
cian, an internist, and an endocrinologist. At the outset of
the study, the physicians in the intervention groups were
briefed in a session about the objectives of the study. Then,
a communication network was established between physi-
cians that allowed them to consult and exchange their
ideas about their patients. The members could contact
each other through phone, SMS, email, and weblogs. They
could exchange views and personal experiences in relation
to diabetes care. Moreover, 4 meetings were held during
the period of study, in which the physicians discussed spe-
cial cases and problems associated with the treatment of
their patients.

Prior to the intervention, HbA1C and FBS of patients
in both intervention and control groups were measured.
Blood samples were sent to the laboratory of Mashhad Uni-
versity of Medical Sciences. Given the fact that the mini-

mum change of HbA1C could be measured after 4 months,
the HbA1C and FBS variations were evaluated 4 months after
the intervention.

3.3. Data Analysis

Data collection was performed only by the researcher.
There were no missing values in the study. After collect-
ing data, the researchers coded questionnaires and ana-
lyzed them using the SPSS 20 software. In the first step,
the normality of quantitative variables was assessed by
Kolmogorov-Smirnov test and data distribution was nor-
mal, thus parametric tests were used.

For the analysis of the demographic characteristics, de-
scriptive statistics, such as frequency distribution, mean
and standard deviation and inferential statistics, includ-
ing independent t-test, paired T-test, Mann-Whitney, Mcne-
mar, chi-square, and Pearson’s correlation coefficient were
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used. In all tests, P-value < 0.05 was assumed statistically
significant.

3.4. Ethical Considerations

This clinical trial was approved by the institutional
ethics committee of Mashhad University of Medical Sci-
ences, with the following code IR.MUMS.REC.1394.166. The
Participants in this study filled out the informed consent
form to participate in the study. The Participants were
ensured about the confidentiality of test results and the
caring and training measures of the control group were
performed after the study. The study was also registered
with code “IRCT2016061928529N1” in the Iranian Registry
of Clinical Trial.

4. Results

The frequency distributions of demographic variables
of patients with diabetes showed that 29 patients (29.0%)
were males; 55% were in the age group of 51 to 60 years, 51%
were literate, 72% were unemployed or housewives and the
rest were employed. Moreover, 74% had a 5- to 10-year his-
tory of diabetes with the rest having diabetes for more than
10 years. Table 1 shows the demographic characteristics of
the patients.

In the intervention group, before and after the estab-
lishment of the communication network among physi-
cians, a significant difference was observed in the level
of HbA1C. After the development of the communication
network, HbA1C levels had reduced in the intervention
group. In addition, the paired t-test indicated a significant
and reverse statistical difference in the HbA1C in the con-
trol group, with the HbA1C levels increasing in the control
group (Table 2).

To compare the effect of developing a communication
network among family physicians on FBS in the control
and intervention groups, this research used the results of
independent t-test, which demonstrated significant differ-
ences in FBS variable after the establishment of the com-
munication network (P < 0.001). This indicates the posi-
tive impact of communication networks, which is charac-
terized by the exchange of information and experience be-
tween physicians participating in the study (Table 3).

5. Discussion

The results indicate the reduced mean of FBS and HbA1C

after the establishment of the network among physicians
in the intervention group. However, in the absence of this
network in the control group, the mean FBS and HbA1C

were increased. Abazari et al. (18) in a study entitled chal-
lenges of medical education in the prevention and control
of diabetes in Iran showed that despite the important role
of physicians in the management of diabetes in health cen-
ters, there are still serious shortcomings regarding their
training. Such deficiencies could be attributed to unsys-
tematic training (e.g. discontinued primary training of
newly graduated doctors and the lack of re-training), lack
of proficiency in all aspects of diabetes care among physi-
cians (e.g. inadequate knowledge or failure in winning the
trust of patients and colleagues), and barriers to effective
education (e.g. planning challenge and insufficient moni-
toring of the medical education). The results of the study
suggest that medical training with new methods, like the
establishment of a communicative network in the work-
place among physicians, could have a positive effect on re-
ducing FBS and HbA1C in patients with diabetes. In differ-
ent studies, the impact of communication networks be-
tween professionals on the safety, confidence, and self-care
of patients have been shown (28, 29).

The results of independent t-test in the intervention
and control groups revealed that the HbA1C level had
dropped in the intervention group after the establishment
of the network among physicians, yet, it has increased
in the control group. The results suggest that the coor-
dination and sharing of information among physicians
through a communication network could have a positive
impact on enhanced quality of care and health of patients.
The findings are consistent with the conclusion of Cun-
ningham et al. (30), which showed that integrated com-
munication networks among specialists could promote
the coordination and quality of health care services to pa-
tients. Additionally, such networks could help identify
weaknesses and shortcomings related to the healthcare
provided to the patients.

In this study, the decrease of HbA1C in the interven-
tion group was statistically significant, yet this decrease
was not substantial, which could be due to the short dura-
tion of the study (4 months). Other researches have shown
that in a longer-term intervention, the reduction of HbA1C

level would be considerable. Also, for greater reduction,
more time should be dedicated for communication be-
tween physicians in order to control diabetes. This indi-
cates the effect of communicative networks on reducing
HbA1C level in patients under study. These findings are con-
sistent with the study of Turner (31).

In addition, the results of the study reveal the inade-
quate knowledge of physicians about the establishment of
a communicative network and the knowledge of various
medical groups, such as GPs, internal specialists, residents,
and medical students, which had significant differences.
The study of Kollmuss and Agyeman (32) indicates the key
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Table 1. Frequency Distribution of Patients With Diabetes in the Intervention and Control Groupsa

Variable Intervention Control Total Test Result

Job X2= ./198, P= ./656

Unemployed and housewives 37(74) 35(70) 72(72)

Employed 13(26) 15(30) 28(28)

Gender X2= 1/21, P= ./171

Male 12(24) 17(34) 29(29)

Female 38(76) 33(66) 71(71)

History of disease X2= 1/87, P= ./171

5 – 10, y 40(40) 34(34) 74(74)

More than 10, y 10(10) 16(16) 26(26)

aData are presented as No(%).

Table 2. Mean and Standard Deviation of HbA1c Level in Patients Before and After the Establishment of a Consultative Communication Networka

Glycosylated Hemoglobin

Group Before Intervention After Intervention Difference Paired, T-Test Results

Intervention 8/14 ± 2/08 7/90 ± 2/01 0/236 ± 0/213 T = 7/81, P < 0/001

Control 8/98 ± 2/20 9/09 ± 2/21 -0/112 ± 0/182 T = -4/33, P < 0/001

Independent t-test results T = -1/94, P = 0/054 T = -2/79, P < 0/001 T = 8/75, P < 0/001

aData are presented as mean ± SD.

Table 3. Comparison Between Mean Fasting Blood Sugar Levels Before and After the Establishment of a Consultative Communication Network Among Physicians in the Inter-
vention Control Groupsa

Fasting blood sugar

Group Before Intervention After Intervention Difference Paired, T-Test Results

Intervention 153/90 ± 54/30 146/04 ± 46/20 7/86 ± 15/10 T = 3/67, P < 0/001

Control 170/50 ± 46/52 178/18± 47/16 -7/68 ± 10/01 T = -5/42, P < 0/001

Independent t-test results T = -1/64, P = 0/104 T = -3/55, P < 0/001 T = 6/06, P < 0/001

aData are presented as mean ± SD.

role of knowledge and awareness in determining the atti-
tude and behavior of people. Thus, creating a communica-
tive network among physicians based on an exchange of
information about patients care and treatment methods
could help overcome this deficiency.

The strong point of this study was the novelty of the ti-
tle. To the best of our knowledge, there is no other study
about the effect of establishing a communication network
of family physicians on level of HbA1c and FBS in patients
with diabetes. The chief weakness of the study was the use
of a self-reported questionnaire.

In the course of this study, the researchers faced limi-
tations, such as lack of HbA1C kit due to the high prices and

reluctance of family physicians in training and treatment
of patients. Attempts were made to overcome such limita-
tions by granting rewards such as training certificates or
vacation incentives.

5.1. Conclusion

The successful control of diabetes in patients requires
fostering a working relationship among physicians so that
they could share information about diabetes and new
treatment methods with their colleagues. The establish-
ment of a conductive communication network between
physicians in different regions could eliminate such weak-
nesses. This study provided evidences that the existence
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of a communication network among physicians for con-
sulting on diabetes could control blood sugar and HbA1c

in patients. Researchers, according to the positive results
of this study, could suggest that the development of a per-
manent network in different areas could contribute to im-
proved healthcare for all patients, particularly those with
diabetes. Researchers, according to the positive results of
this study, could suggest that the development of a perma-
nent network in different areas may contribute to the im-
proved healthcare for all patients, particularly those with
diabetes.
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