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ABSTRACT

Aim: To examine the impact of home visitation program on exercise behaviour of women with type 2 diabetes. 
Methods: The study was performed in a district in Ankara. Power analysis was done for the sampling and the study 
was completed with type 2 diabetes 63 women who were determined via convenience sampling method. In the study, 
experimental design was used. The data are gathered with description form, exercise knowledge form and exercise 
self-efficacy scale. In the study, the nurse helped change the exercise behaviour of women with type 2 diabetes through 
home visits for six months. For the research were taken written permissions from Provincial Directorate of Health 
Public, University Ethics Commission and the individuals who accepted to participate in the study. Results: Sixty-three 
females with type 2 diabetes between 20-49 years old affiliated to community health centre completed the study. The 
demographic characteristics (age, education, marital status, income, employment status) of the women in intervention 
and control groups were similar (p>0.05). Outcomes in intervention group were significantly improved between the 
first and last visits included exercise knowledge, exercise self-efficacy and exercise duration (minute/day) (p<0.05). 
Fasting glucose level, non-fasting glucose levels and hemoglobin A1c values of the women in the intervention group 
significantly decreased after the home visitation program. Conclusion: This home visitation program is helpful in 
exercise behaviour improving among women with type 2 diabetes.
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INTRODUCTION

Exercise has the potential to improve the quality of life and glycaemic control decreasing metabolic risk factors of 
people with type 2 diabetes. People with type 2 diabetes are also at higher risk, not only because of genetics and 
family history, but also because of poor exercise management. Researchers demonstrate exercise management to be 
effective for increasing one month (short-term) exercise in people with type 1 and type 2 diabetes [1,2]. A study that 
investigated the effect of exercise management on glycaemic control and metabolic risk factors in people with type 
2 diabetes [1].

American Heart Association recommended that diabetics should do exercise in moderate degrees for 150 min weekly 
[2]. However, it has been shown in the literature that women are more physically inactive than men [3,4]. Scheen 
[3] provided evidence for the effectiveness of exercise management for promoting exercise in the women. In a study 
Kitiş, et al. [4]. the incidence of metabolic syndrome and the frequency of physical inactivity were found to be very 
high in diabetic women. Women with type 2 diabetes report receiving less encouragement, education, and support for 
exercise [2-4]. Therefore, women with diabetes should encouragement for exercise management.

The study’s aim was to examine impact of home visitation program on exercise behaviour of women with type 2 
diabetes.

The specific purposes of this study were to: (1) determine the effects of home visiting program on improvement in 
exercise knowledge, exercise self-efficacy level and exercise duration (minute/day), and (2) examine whether changes 
in fasting and non-fasting glucose levels (2 hours after meals), and haemoglobin A1c (HgA1c) values of women 
before and after the home visiting intervention.
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In order to achieve study goal, nurses attempt to discover an appropriate way to have diabetics acquire exercise 
behaviour. They should provide individuals, families, and the society with information about exercise, counselling 
and an active life program and motivate individuals to change their behaviour.

METHODS

Design and sample

The study was performed in a district in Ankara. Pre-test and post-test control group design was used. For the research 
were taken written permissions from University Ethics Commission, Provincial Directorate of Health Public and the 
individuals who accepted to participate in the study. 

Author of this study was prepared an exercise habit gaining guide for the home visitation programs according to the 
exercise behaviour of the women. 

To evaluate the impact of the visitation program, women were asked to complete questionnaires evaluating their 
exercise knowledge, self-efficacy in exercise management and exercise duration (minute/day). In addition to by 
community health centre evaluated fasting glucose level, non-fasting glucose levels and HgA1c values of the women 
before and after visitation. Women with type 2 diabetes were recorded through the community health centres to 
participate in this home visitation program.

Inclusion criteria were not having any health problems preventing exercise (diabetic foot, heart failure, presence of 
neuropathy etc.). The sample also had to meet the diabetes criteria for women in study: (1) medical diagnosis of type 
2 diabetes, (2) non-insulin dependent.

In the fifth month of the study, one woman in the intervention group dropped out the study due to pregnancy and 63 
women completed the study.

Home visitation program for exercise behaviour

In this study consisted of seven home visits in six month. In the intervention group, 30 days after the first visit, the 
second visit was conducted and then a total of seven visit at one-month intervals were held at the participants’ homes. 
Each visit was approximately 40 to 45 min long. In the control group, data were collected at the first and last, and the 
last home visits performed concurrently with the intervention group (Figure 1).

Figure 1 Structure and content of home visitation program on exercise behaviour of women with type 2 diabetes.
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Author developed exercise habit gaining guide for the participants. Exercise guide will help you learn more about 
exercise. Guide will also provide when to exercise, the type of exercise and tips regarding how to exercise we 
recommend. In additional to, this guide was based on change in exercise behaviour and principles of motivational 
interviews [2,5-8]. This guide offered strategies to individuals experiencing different exercise behaviour.

Specific steps for home visitation program were beginning with first visit for the scheduling of visits and need definition 
regarding exercise management. Then, nurse conducted a visit tailored to the women’s health condition during the 
home visits. These home visits provided exercise education and counselling. Visiting nurse collected intervention and 
control groups data on sociodemographic, and baseline levels on outcome measures: exercise knowledge, exercise 
self-efficacy level, exercise duration, fasting and non-fasting glucose levels, and HgA1c during their first visit. Visiting 
nurse was completed six month from baseline data collection and the termination of home visiting program.

Measurements

A personal description form. A personal description form was used to collect data about sociodemographic 
characteristics, health status, measurements (fasting glucose level, non-fasting glucose levels and HgA1c values), 
exercise duration (minute/day). 

Exercise knowledge: The measurement of exercise knowledge was done to learn more positive and negative thoughts 
about the exercise to women with type 2 diabetes. Decision-making scale that measures exercise knowledge was 
developed by Marcus, et al. [9]. The test reliability was found to be 0.95 for its perceived benefits subscale and 0.79 
for its perceived risks subscale [9]. It was adapted to Turkish culture by Gümüş and Kitiş [10] and its test reliability 
was found to be 0.90. The scale describes positive and negative aspects of behavioural change through two sub-
dimensions.

•	 Perceived benefits: It measures positive thoughts about exercise.

•	 Perceived risks: It measures negative thoughts about exercise.

The scale is comprised of 16 questions and it is a five-point Likert scale. The lowest and the highest scores for 
perceived benefits are 10 and 50 respectively. The lowest and the highest scores for perceived risks are 6 and 30 
respectively. High scores for perceived benefits and low scores for perceived risks show increased awareness of an 
individual about exercise [9].

Exercise self-efficacy scale: The scale was developed by Marcus, et al. [11] to determine the confidence level of 
individuals to start exercising. It is a 5-point Likert scale. The test reliability was reported to be 0.82 [11]. The scale was 
adapted to Turkish culture by Gümüş and Kitiş [10] and the test reliability was found to be 0.85. The lowest and the highest 
scores to be obtained are 5 and 25 respectively. High scores indicate that an individual is self-confident [11].

Statistical analysis

Estimation of sample size: Statistical power was calculated using the difference in change in exercise duration per 
week between groups (intervention and control group) obtained from a study. There was a 95% power of detecting 
10% difference in exercise duration per week [12].

According to this study, with an expectation of a dropout rate of 5%, the sample size was increased to 64 (32 per 
group). In the fifth month of the study, one female in the intervention group dropped out the study due to pregnancy 
and 63 women completed the study.

Analysis: Data were analyzed using SPSS 21.0 program. The level of significance was set at p<0.05 for all analyses. 
The effect of the intervention was analyzed using paired t-tests within group and independent t-tests between groups. 
Percentage changes in biochemical values calculated by the formula: (pre-intervention/post-intervention) × 100. 

RESULTS

A total of 63 (31 intervention group, 32 control group) female with type 2 diabetes completed home visiting program 
with measurement of intervention and control groups. The mean age of the intervention group was 39.12 ± 7.07 years. 
Women 45.4% were either primary or secondary school graduates and 32.9% were obese. Most of them were married 
and a housewife. 
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The mean age of the control group was 39.14 ± 1.75 years. Women 44.9% were either primary school or secondary 
school graduates and 21.7% were obese. Most of them were married and a housewife. 

There was not a significant difference in age, education, marital status, income, employment status, smoking, regular 
use of antidiabetic drugs and receiving education about diabetes between the groups (p>0.05).

There was a significant difference in the mean scores of the intervention group for exercise knowledge, self-efficacy in 
exercise behaviour and exercise duration between the first and the last visits (p<0.05). The mean scores of the control 
group for exercise knowledge, exercise self-efficacy level and exercise duration across the first and the last visits were 
not significantly different (p>0.05). The intervention and the control groups significantly differed in terms of the mean 
scores for exercise knowledge, exercise self-efficacy level and exercise duration at the last visit (p<0.05) (Table 1).

Table 1 Changes in exercise knowledge and behaviour for the first and last visits

Groups
Intervention group Control group

Last visit
First visit Last visit Significance First visit Last visit Significance

Exercise self-efficacy 30.2 ± 11.5  41.4 ± 3.7 *p=0.00 28.6 ± 8.2 27.7 ± 9.5 *p=0.28 **p=0.00
Exercise duration (minute/day) 16.5 ± 22.0 40.4 ± 12.9 *p=0.00 17.8 ± 15.1 18.7 ± 24.9 *p=0.52 **p=0.00
Positive thoughts about exercise 15.4 ± 5.9 22.0 ± 2.8 *p=0.00 14.5 ± 5.5 14.8 ± 7.2 *p=0.17 **p=0.00
Negative thoughts about exercise 14.3 ± 6.2 7.5 ± 3.4 *p=0.00 13.9 ± 5.6 13.2 ± 5.9 *p=0.06 **p=0.00

*Paired t-test; ** Independent t-test

There was a significant difference in the values of the intervention group for fasting glucose levels (p<0.00), non-
fasting glucose levels (p<0.05), and HgA1c (p<0.01) between the first and the last visits. The values of the control 
group for fasting glucose levels, non-fasting glucose levels and HgA1c across the first and the last visits were not 
significantly different (p>0.05) (Table 2).

Table 2 Changes in biochemical values for the first and last visits

Biochemical values
Intervention group Control group

First visit Last visit First visit Last visit
Fasting glucose levels (mg/dl) 254 ± 65 154 ± 24* 241 ± 65 244 ± 15
Nonfasting glucose levels (mg/dl) 276 ± 74 223 ± 58** 251 ± 65 259 ± 98
HgA1c (%) 8.4 ± 2.4 6.2 ± 1.4*** 8.7 ± 2.8 9.1 ± 2.7

*p<0.001, **p<0.05, ***p<0.01; compared with the values of the first visit

At the intervention group detected decrease in fasting glucose levels, non-fasting glucose levels and HgA1c values 
(respectively 33%, 12%, 16%). At the control group was observed increase respectively 8%, 7%, 2%. At the 
intervention group significantly differed in terms of percentage changes in fasting glucose level, non-fasting glucose 
level and HgA1c values across the first and the last visits (p<0.05) (Figure 2).
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Figure 2 Percentage changes in biochemical values for the first and last visits.
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DISCUSSION

Despite the community health centre’s efforts to improve exercise management, poor exercise management remains 
a significant problem, particularly among type 2 diabetes adults [2,5,13]. Home visiting intervention for exercise 
management proved its effectiveness in promoting women’s ability to exercise management among women with type 
2 diabetes.

Our home visiting intervention, which was coordinated with support from visiting nurse, improved exercise self-
efficacy level, exercise duration (minute/day) and exercise knowledge among women with type 2 diabetes.

Exercise self-efficacy is defined as self-confidence for maintenance of behaviour in the presence of difficulty. We 
found that self-efficacy in exercise management could be enhanced through a personalized education, consultancy, 
and motivational interview. 

An important data of this study was increased exercise duration (minute/day) in last visit for the intervention group. 
Kirk, et al. [14] gave counselling for exercise, motivation theory and cognitive behaviour strategies to increase 
exercise in type 2 diabetes patients and detected a significant difference in exercise duration between groups. Other 
relevant studies have revealed an increase in exercise duration in individuals offered education [15]. Consistent with 
the literature [15-18] the present study showed an increase in the exercise duration in the intervention group. This 
suggested that the intervention group continue to do exercise regularly.

Adequate knowledge about exercise is crucial in management of type 2 diabetes, along with nutrition and medical 
treatment [19]. Adults with type 2 diabetes who have a good understanding the importance of exercise in their 
condition are more likely to be responsible for their disease management and control of HgA1c [20].

Fasting glucose level, non-fasting glucose level and HgA1c values in exercise management improved through 
visits. One of important strategies for type 2 diabetes is fasting glucose level and non-fasting glucose level and 
HgA1c values monitoring [21]. Such a strategy helps with increased awareness of diabetes and improves exercise 
management. In the intervention group demonstrated improvements in glycaemic control between the first and the 
last visits. In the intervention group recorded a mean decrease in HgA1c of 0.16% and the control group recorded a 
mean increase of 0.2%. Tight glycaemic control has been shown to reduce the risk of death and the development of 
diabetic complications [22].

To conclude, starting exercise can be a turning point for some people and a new starting point for others. What is 
important is that they should be aware of damage due to inactivity and implement strategies which allow them to start 
exercise. It is acknowledged that implementing these strategies can be difficult. Nursing interventions performed to 
support individuals should involve informing and counselling. This home visitation program is helpful in exercise 
behaviour improving among women with type 2 diabetes. Follow-ups and support should be continued to maintain 
success in people at risk like diabetes. 
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