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Abstract

Background: Diabetes is a lifelong disease and reduces the victim’s lifespan and quality of life. 
Diabetes management is a continuing life-long endeavor requiring cognitive, attitudinal and behavioral 
changes. 

The purpose of the study: To evaluate the effectiveness of home based diabetes management 
programme on diabetes control conducted by health team.

Methods: This study which was designed as a one-group pretest-posttest pattern. Home visits 
were carried out once a week for nine weeks for 52 patients. The obtained data were evaluated by using 
percentages, t-test and the McNemar signifi cance test.

Results: At the completion of the intervention, life-style changes, such as the frequency of controlling 
blood glucose, glycemic control, exercise, and increasing vegetable and fruit consumption all produced 
changes which proved statistically signifi cant and positive. Similarly, in comparison to before the 
intervention, the results after completion of the intervention showed that the values of patients’ weight 
(86.28 ± 13.50, 80.40 ± 23:13), systolic blood pressure (139.75 ± 17.53, 135.31 ± 17.91), and postprandial 
blood glucose (265.63 ± 128.63, 215.48 ± 69.71) had all statistically and signifi cantly decreased (p <0.05).

Conclusion: This team study created a positive change in terms of managing patients’ diabetes.
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Introduction

Diabetes is a very common disease associated with the 
deterioration in carbonhydrate, protein and lipid metabolism. 
Those affected by diabetes can also incur a high fi nancial 
burden for treatment and management of the disease [1]. 
Throughout the world it has been estimated that the prevalence 
of Diabetes Mellitus (DM) has been gradually increasing due 
to factors such as sedentary lifestyle and obesity, and it will 
affect approximately 5.4% of the world’s adult population by 
the year 2025 [2]. Populations of developing countries such as 
Turkey are at a higher risk for developing DM [3]. According to 
data of TURDEP-II study the prevalance of Type 2 diabetes it is 
found as 13.7% on Turkish adult population. In the same study, 

the maximum prevalance of regional diabetes found in the East 
Anatolian Province of Turkey as 18.2% [4].

Because DM is a lifelong disease and causes signifi cant 
complications, it substantially reduces the victim’s lifespan 
and quality of life [5,6]. In order to prevent complications 
such as retinopathy, nephropathy, neuropathy, end-stage 
renal disease and non-traumatic lower extremity amputations 
associated with this disease, patients must change their way 
of life and maintain those changes [6-8]. According to IDF 
(International Diabetes Federation) self-management and 
permanent support are the two important components which 
are effecting metabolic and pyschological consequences 
[9]. Hence it is inevitable to improve suffi ciency of disease 
management.

In order to effective self-management, diabetes patients 
need to acquire enough knowledge about their disease, accept 
their disease and develop a positive attitude towards controlling 
the disease [10]. Developing a positive attitude towards diabetes 
can be facilitated with the help of a professional team who offer 
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such support to patients. Furthermore, the guidebook of the 
Diabetes Institute emphasizes the importance of primary care 
and caregivers [11].

Coping with the effects of DM requires the patients to 
develop specifi c cognitive, behavioral and social skills in order 
to be able to successfully manage their disease throughout their 
entire life. However, even though available studies indicate that 
patients fi nd lifestyle and other disease management skills 
useful, they fi nd it quite diffi cult to actually make real changes 
in their lifestyle [12]. For example, the Kartal et al., study 
(2008) determined that although the majority of the patients 
stated that they measure their blood glucose levels, 59.8% of 
them did so irregularly. Furthermore, although 50% of them 
said that they exercise, only 5.5% of them exercised regularly 
everyday [13]. Therefore, education and awareness studies have 
become more important in order for patients to be able to take 
an active role in successfully controlling and treating their 
DM. Although patient education is an integral component of 
diabetes care, defi ciencies in the provision of health services for 
patients diagnosed with DM mean that patients are sometimes 
left to deal with their illness alone. Moreover, for the patients 
diagnosed with DM there is, unfortunately, not enough time 
given to patient trainings so that they can affect the needed 
changes in their lifestyle. Further complications and problems 
arise for patients in the rural areas of Turkey where the quality 
and the contacts for health services have decreased. Thus, the 
organization and structure of needed health services, especially 
primary care services, is as important in Turkey as it is in other 
developing countries.

In this study conducted in a province in eastern Turkey 
that prevalence of DM is higher than other region [4]. Plans 
were developed to make home visits to patients diagnosed with 
DM in order to restructure their daily-living activities and to 
improve their abilities to effectively cope with their disease. 
The activities patients need help with include the following: 
developing self-care and problem solving skills; improving 
ability of self-monitoring of blood glucose and blood pressure 
levels; improving foot-care techniques and healthy eating 
habits; help in maintaining ideal body weight; and ensuring 
a regular exercise routine. Home visits were also intended 
to teach patients how to cope with stress with the goal of 
decreasing DM related symptoms and thus contributing to a 
better prognosis [11,14].

Modern diabetes care systems require integration and 
cooperation between health care teams [9]. The American 
Diabetes Association (2010) has stated that people with diabetes 
should receive medical care using a team approach. Such teams 
may include physicians, nurse practitioners, physician’s 
assistants, nurses, dietitians, pharmacists, and mental 
health professionals with expertise and a special interest in 
diabetes [15]. Therefore, internal medicine nurse, nutritionist, 
physician, physiotherapist and public health nurse have all 
worked together on this study. In addition, further support 
related to physical exercise for diabetes patients was received 
from a physiotherapist. The purpose of this study is to evaluate 
the effectiveness of diabetes management program on diabetes 
control that performed by a health team. 

Hypothesis

1. Blood glucose scores of the patients under the scope of 
intervention will increase a statistically signifi cant degree 
according to the situation before intervention

2. Tensions scores of scores of the patients under the scope 
of intervention will increase a statistically signifi cant degree 
according to the situation before intervention

3. Weight scores of the patients under the scope of 
intervention will increase a statistically signifi cant degree 
according to the situation before intervention.

Method

Design: This study is a single-group pre-posttest design.

Setting: The study was conducted in Kars, a city situated in 
eastern Turkey. 

Sample: Fifty-two (52) patients diagnosed with Type II 
Diabetes applied to the Internal Medicine Department of Kars 
State Hospital were included in this study. The sample size was 
calculated with post hoc power analysis. It was determined 
that 55 participants would give a power of 90% and =0.05 and 
blood glucose difference=20. Calculations were performed with 
only one group. Because the possibility existed that some of 
the patients could withdraw during the research, it was decided 
that the study should be conducted with 60 patients. However, 
at the end of the study the power of work was determined 
as 94% with 95% confi dence interval and 0.05 error level. 
Potential patient participants were advised about the study 
through interviews, and at that time they were asked whether 
they wanted to participate or not. 

Sample inclusion criteria

The study included individuals using the following criteria: 
participants had been diagnosed with Type 2 DM; they had no 
major physical or physiological disorder that would interfere 
with participation; they were able to see and hear well enough 
to participate; they could speak the Turkish language; they 
resided in the city center where the study was conducted; and 
they had consented to participate in the study. However, during 
the run-time of the study a total of 8 patients were withdrawn 
from research (2 patients thought the study was useless, 2 did 
not go to hospital for dietary instruction and 4 did not have 
their blood samples taken). Thus, the study was completed 
with 52 participants.

Data collection 

The data of the study were collected by means of the 
Sociodemographic Characteristics Form, Assessment Form of 
the Disease Compliance of Diabetes Patients, and the Blood 
Glucose, Blood Pressure and Weight Tracking Chart. Although 
one of the best indicators of glycemic control is the level of 
HbA1c, it was not evaluated because HbAlc is not available in 
Kars.

The Assessment Form of the Disease Compliance of Diabetes 
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Patients was formulated by researchers who had searched the 
literature [3,10,12,16,17]. This questionnaire consists of 33 
questions evaluating DM patients’ compliance to diet, exercise, 
and medical control. 

Study implementation

The study was conducted through home visits to patients 
according to procedure given below; 

First Stage (Determination of Suitable Patients): In this 
stage, we took Type 2 DM patients who had checked in or 
registered at the Kars State Hospital medical unit until we 
reached the desired sample size. During the interview in the 
policlinic the purpose of the study was explained to the patients 
and their home address and phone number were then taken. 

Second stage (The Implementation of Home Visits and 
Patient Education): During the study, the researcher made 
a total of 9 home visits once each week. During these visits, 
the patients were given education about DM according to the 
restructured training booklet prepared by the researchers. For 
patients with DM this booklet contains information regarding 
the treatment, type, disease course, complications, assessment 
of DM, nutrition, exercise and the importance of using regular 
medications, monitoring blood glucose and blood pressure, 
and proper nutrition. Moreover, at this stage, a special diet 
had been designed for each patient by BÖ and the patients 
had been informed about it. The researchers had been given 
training about the importance of exercise for patients with DM 
and the exercises which can be recommended to patients. Due 
to the social, cultural, climatic and economic conditions of the 
Kars region and because so many female patients preferred 
exercises they could do at home, stretching-relaxation and 
overall body exercises were given more attention. For this 
purpose, an exercise programme was created for patients to be 
done at least three times per week for 30 minutes.

The patients were weighed dressed but without shoes. 
Height was measured without shoes, and blood pressure was 
measured with the patient in a sitting position. Blood pressure 
of the patients was measured from the left arm and calibration 
was measured with a manual sphygmomanometer. Before 
measuring, the patient was checked to be sure he/she was 
not tired. The blood glucose level was checked with glucose 
measuring devices at home. However, because home visits 
with patients could not be accomplished in the early hours 
of the morning, the evaluation of the fasting blood glucose 
level was not possible. Instead, the postprandial blood glucose 
was measured. Each visit with DM patients consisted of the 
following format: 

1 Week: Meeting with the patient, giving information about 
the content of visits, the measurement of blood glucose/
blood pressure, implementation of the adaptation survey 
to Diabetes, taking blood and directing the patient to a 
dietician to create a special diet list.

2 Week: Taking blood for biochemical and enzymatic 
parameters from patients and regulating of nourishment 
in cooperation with a dietician.

3 Week: The measurement of blood glucose/blood pressure, 
the exercise training and planning (the importance of 
regular exercise, determination of exercises which can 
be done by patient and beginning of implementation of 
it), guiding the patients diagnosed with diseases such as 
cardio-vascular diseases, hernia, and asthma-COPD for 
exercises to a physiotherapist.

4 Week: The measurement of blood glucose /blood 
pressure, diabetes education (What is DM? What are the 
symptoms? How is it treated? How is the blood glucose 
meter used? Are diet lists being followed? Is the patient 
in compliance with these aspects of controlling his/her 
DM?

5 Week: The measurement of blood glucose / blood 
pressure, nourishment in DM (the importance of 
blood glucose tracing and nourishment for regulating 
blood glucose, foods which can be consumed and not 
consumed, the amounts of nutrients in diet), looking 
over the diet list given by dietician and evaluating the 
patients’ compliance.

6 Week: The measurement of blood glucose / blood 
pressure, DM education (the importance of blood 
glucose tracing, regular medicine usage, regular check-
ups, and a correct injection training for those using 
insulin injections).

7-8 Week: The measurement of blood glucose / blood 
pressure, prevention of complications of diabetes and 
the conditions under which a doctor should be consulted. 

9 Week: Evaluating the home visits with patients and 
completion of the meeting.

Evaluation of the data: The data were evaluated with 
the SPSS program using numbers or percentages. After 
the intervention, the effectiveness of the intervention was 
evaluated using number, percentage, the one-sample t-test 
and McNemar.

Ethical Considerations: Participants were informed of the 
study’s objective and were asked whether or not they would 
like to participate and written permission was taken.

Results

The age average of the patients was 60.96 ± 9.83 with 51.0% 
between the ages of 51-65 years; 76.9% were women, 80.8% of 
them had primary school education or less, 96.2% of them had 
social security and 84.6% of them were living together with 
their wife/husband and children. In addition, 9.6% of them 
stated that their income was more than their expenses. The 
average BMI score of patients was 30.33 ± 13.24, and the BMI 
score of 68.2% of them was over 30.

In checking the medicinal properties of these DM patients 
the average diagnosis duration was 8.15 ± 6.78 years; and it 
was determined that 53.8% of them had been diagnosed longer 
than fi ve years ago; 59.6% of them had hypertension; 57.7% 
had hands and feet tingling; 36.5% had vision problems; 9.6% 
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had impairment of renal function; and 9.6% of them had 
foot ulcers. Insulin had been recommended for 46.2% of the 
patients, diet and exercises with insulin had been suggested 
for 48.0%; and for 5.8% of patients only dietary treatment had 
been recommended.

The compliance levels in the pre and post intervention 
periods of the diabetes patients taking part in the study are 
shown in Table 1. When compared to the pre intervention 
period, the statistical analysis indicates that life-style changes, 
such as the frequency of controlling blood glucose, glycemic 
control, exercise compliance, increasing the amount of 
consumed vegetables and fruits, had signifi cantly changed (p 
<.05) (Table 1).

When comparing results of our study both before and after 
the intervention, we can see that the patients’ weight, blood 
pressure, and fasting blood glucose values had statistically and 
signifi cantly changed (Table 2) (Figure 1).

Hypothesis testing

In summary, in terms of the hypotheses set out for the 
study, our results show that:

1. At the end of the study, a statistically signifi cant 
difference was found between the fi rst (265.63±128.63) 
and last (215.48±69.71) average scores of postprandial 
blood glucose of seniors receiving intervention 
(t=16.062, p<0.05). 

2. A statistically signifi cant difference was found between 
the fi rst (139.75±17.53) and last (135.31±17.91) average 
scores of systolic blood pressure of elders receiving 
intervention (t=51.037, p<0.05).

3. A statistically signifi cant difference was found between 
the fi rst (86.28±13.50) and last (80.40 ± 23.13) average 
scores of the weight of elders receiving intervention 
(t=34.988, p<0.05).

Discussion

Results of this study indicated that home-based diabetes 
management programme to control the effects of patients’ 
DM had been effective. But, we have some limitations for this 
study included the lack of a control group, HbA1c levels were 
not evaluated and the study itself was of short duration.

Because DM is a chronic disease it requires active patient 
participation in self-care. IDF, ADA and most studies 
emphasize that assessment of self-management skills and the 
encouragement of continuous education on diabetes [18-21]. 
In many countries diabetes education is not an obligatory part 
of treatment, but it is regarded as contributing to improved 
quality of diabetes care. Some researchers have argued that 
knowledge acquisition does not translate into behavior change 
[22,23]. 

DM treatment includes both pharmacological and non-
pharmacological therapies. The present study promoted goal 
setting for glycemic control, blood pressure control, weight 
control and encouraged patients to change their behaviors 
through education and reinforcement using a home-visiting 
approach. Also, as in our study, the other study reports 
supported the effects on glycemic control and behavior as 
result of self-management training [18,24,25]. But we have 
some diffi culties.

In this study, blood glucose must be evaluated before 
breakfast. But when we reached some patients’ homes, they had 

Table 1: The Patients’Compliance Level of Diabetes Before and After the 
Intervention.

The Frequency of Checking Blood 
glucose

Pre-intervention Post-intervention
Statistics*

n % n %

 Once a week and more often
 Once a month
 He/she isn’t controlled

14
19
19

26.9
36.5
36.5

38
 3
11

73.1
 5.8
21.2

14.400
p=0.001

Glycemic control

 Under control
Irregular

28
24

53.8
46.2

36
16

69.2
30.8

3.561
p=0.049

Doing exercises Status

Being Done
Not being done

16
36

30.8
69.2

35
17

67.3
32.7

13.370
p=0.001

The compliance status to diet 

Obeying v
Not obeying

27
25

51.9
48.1

36
16

69.2
30.8

3,240
p=0.07

The amount of daily food 
consumption

 Less than 3 portion
3 portion and over 

45
 7

86.5
13.5

32
20

61.5
38.5

20,167
p=0.001

McNemar was used In 2*2 table, McNemar Bowker test was used in 3x3 table.

Table 2: The Changes in The Patients’ Some Blood Parameters Before and After 
the Intervention.

First Visit Last Visit Statistics 

Mean±SD Mean±SD

Weight 86.28±13.50 80.40 ± 23.13  t=34.988p=0.001 

Tension 

Systolic Diastolic
139.75±17.53
84.14±10.94

135.31±17.91
81.06±12.55

t=51.037 p=0.001
t=44,277 p=0.001

Blood glucose (postprandial) 265.63±128.63  215.48±69.71  t=16.062 p=0.001 

Figure 1: Participant Flow.
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already eaten something. Therefore, we evaluated their blood 
glucose levels postprandial. Another strengths of this study 
is that for the fi rst time the patients received services related 
to their diabetes from a team consisting of a public health 
nurse, internal medicine nurse, dietitian, physiotherapist and 
physicians. For the purpose of training and counseling, the 
patients were visited at home, and they were encouraged in 
efforts to increase their motivation in managing their DM. 
At the end of the study, it was determined that patients’ 
postprandial blood glucose levels had decreased signifi cantly. 

Hypertension is a common comorbidity of diabetes that 
affects the majority of patients with prevalence depending on 
type of diabetes, age, obesity, and ethnicity. Hypertension is 
also a major risk factor for both cardiovascular diseases and 
microvascular complications [15]. Furthermore, dyslipidaemia 
contributes signifi cantly to atherosclerotic disease and 
hypertension in patients with DM. Our study showed that 
systolic and diastolic blood pressure make a signifi cant 
difference. Similar to our study, though different results 
were obtained in the meta-analysis done by Wens et al. and 
Vermeire et al., results showed that the patients’ systolic blood 
pressure decreased signifi cantly after the intervention [26,27]. 
In a study done by Dejesus et al., there was not a signifi cant 
change in diastolic and systolic blood pressure [28]. New et 
al., evaluated the effect of a nurse-led intervention to treat 
and control hypertension and hyperlipidemia and found that 
the utilization of nurse specialists was an extremely effective 
approach to assist patients in reducing their hyperlipidemia 
and achieving improved blood pressure control [29]. 

Kars is located at a high-altitude and has very harsh 
climatic conditions. The main source of livelihood of a large 
proportion of the population is stockbreeding. Moreover, 
consumption of salted goose, meat consumption, fat and salt 
cheese consumption and saturated fat consumption (yellow oil) 
are rather high, while consumption of fruit and vegetables is 
limited. In this study, It was seen that compliance the diet and 
amount of consumed vegetables and fruits were increased. In 
this study although we have not evaluated the lipid profi le, our 
study is important in terms of coronary heart risk reduction. 
Moreover, other studies have indicated that coronary heart risk 
can be reduced with diet changes given to diabetes patients 
[15]. Schwedes et al., who conducted meal-related, structured 
self-monitoring of blood glucose levels to improve diabetic 
control, were able to achieve decreased coronary heart risk in 
their patients [30]. The study of Wattana et al., noted that at 
the end of a diabetes self-management programme, there was 
a reduction in the patients’ coronary heart risk in favor of the 
experimental group [25]. 

In this study, home-based diabetes management program 
is effective in helping DM patients reduce their body weight. 
Though various studies have obtained different results, our 
study, while of short duration, showed that a statistically 
signifi cant difference in the patients’ weight had occurred. The 
study of MacMahon Tone et al., and Houweling et al., found 
that a change in weight had not occurred at the end of study 
[24,31]. McTigue et al., indicated that the patients’ weight in the 

intervention group had signifi cantly changed at the end study 
of a lifestyle curriculum of a 12-week session, group-based 
version of the Diabetes Prevention Programme [32]. Because 
Kars has a harsh climate, the inhabitants spend most of their 
time at home and with their daily work. For exercise, their 
environmental and fi eld opportunities are quite limited. At the 
same time, levels of exercise throughout the entire country of 
Turkey are inadequate. Because of this, in this study, indoor 
exercises was planned and implemented. Exercise and diet 
affect the weight considerably, and the actions or behaviors 
of DM patients certainly can infl uence these factors. To assist 
patients, the dietitian plays a pivotal role in counseling patients 
on diet modifi cation and in designing a diet for patients based 
on their preferences and health status.

Conclusion

Our study has shown that monitoring DM patients at 
home has increased the levels of compliance of the patients 
to making improvements in their health, and it has affected 
parameters such as weight, blood pressure and postprandial 
blood glucose in a positive way. Results of our study show that 
particularly in rural areas such as Kars, where health services 
are limited, it is clear that primary care services are greatly 
needed. Future services for DM patients should be headed by a 
multidisciplinary team, education clinics for diabetes patients 
should be established in hospitals, and the nurses should play 
a very active role.
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This study has shown that monitoring DM patients at 
home has increased the levels of compliance of the patients to 
making improvements in their health. 

Integration and cooperation between health care teams is 
very important for effective diabetes managment.

In Rural area, home based nursing and intervetion has 
critical importance specially for disavantaged peoples with 
diabetes.
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