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The effect of home walking program on cardiovascular indicators in type 2 diabetes
patients with heart failure
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Accepted: Purpose: Chronic diseases, including diabetes, are the main cause of mortality in
202501/09 the world. Heart failure (HF) is more common in these patients, and HF also
Online ISSN increases the risk of developing diabetes. The purpose of this study was the effect
30607078 of walking on cardiovascular index of diabetic patients with HF.

Materials and Methods: Six men and 5 women in the experimental group (EG)
and 5 men and 3 women in the control group (CG), who were diabetics with HF in
Dr. Heshmat Hospital participated in this study. The data collection tool included
) a demographic form and a schedule form for a 30-minute walk program at home
Sciences.Rasht.Iran three times a week for eight weeks based on individual tolerance.
Echocardiography, blood sugar (FBS), blood pressure, and heart rate (HR) were
measured at the beginning and end of the intervention. The results were determined
using SPSS statistical software with paired-t and independent t-tests.
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Results: According to the normal distribution of the data, there was no significant
difference between the groups in FBS and HbA1c variable in the pre-test (p>0.05)
and it was significant in the post-test (p<0.05). Intra-group changes had a
significant decrease in FBS and HbAlc in EG (p<0.05). There was a significant
difference between the groups in diastolic blood pressure in the pre-test (p<0.05).
Within the groups, there was an increase in ejection fraction and DIVS and a
decrease in end-systolic and diastolic volumes in EG (p<0.05).

Conclusion: The study showed, walking at home can improve cardiovascular
index as a therapeutic method in diabetic patients with HF.
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Extended abstract

Background: Heart failure (HF) is a complex clinical syndrome caused by left ventricular
dysfunction, which results in the inability of the heart to empty or fill with blood to meet the metabolic
needs of the body (1), and has a significant impact on physical function and health-related quality of
life in these patients. Chronic diseases, including diabetes, are the main cause of mortality in the
world. Heart failure (HF) is more common in these patients, and HF also increases the risk of
developing diabetes. Exercise programs may be effective as a non-pharmacological treatment in these
patients (7).

Studies have shown that exercise as a therapeutic intervention in patients with ischemia and heart
failure improves myocardial function (8,9). Exercise training should be performed in a standardized
manner with appropriate intensity, duration, and repetition (10). If these exercise therapy programs
are performed under home supervision, they can be used as a safe program for patients who are unable
to perform an exercise program in a hospital and have many limitations, such as distance from the
hospital and the high cost of participating in a treatment program without insurance coverage (11). A
daily walking program, as a lifestyle intervention, typically offers a more flexible and sustainable
solution that potentially overcomes the limitations associated with more structured programs (12).
Studies in patients with chronic respiratory diseases, cardiovascular diseases, and type 2 diabetes have
shown that this intervention, by significantly increasing the number of steps, can lead to significant
health benefits, including reduced systolic blood pressure, reduced waist circumference, and reduced
low-density lipoprotein cholesterol levels, as well as increased associated functional capacity (12-
19). The purpose of this study was investigation of the effect of walking on cardiovascular index of
diabetic patients with HF.

Methodology: This quasi-experimental clinical trial was conducted in 19, (6 men and 5 women in
the experimental group and 5 men and 3 women in the control group), diabetic patients with heart
failure with reduced ejection fraction (EF<40%) class Il and 111, with an age range of 40 to 80 years,
referred to Dr. Heshmat Hospital in Rasht. To obtain the results, eligible patients were selected using
a convenient and continuous sampling method over a period of two months. Eligible patients were
informed about the study procedure before participating in the study and participated in the study
voluntarily after giving written informed consent.

The exercise program in this study was walking at home for 30 minutes, three times a week for 8
weeks in the patients of the test group, which included the following stages: A- Stage of warming up
the body for 5 minutes with flexibility and stretching movements B- Stage of walking for 30 minutes,
in three 10-minute sets with a 5-minute rest between each set. It was taught that the speed of the steps
should be determined based on the individual's tolerance, so that the patient does not experience any
complications at the end of the walking program that would lead to a break in the timing form. It was
also possible to divide the walking time into one session or three separate sessions. C- The stage of
cooling the body. Participants in the control group received their usual care. Echocardiography, blood
sugar (FBS), blood pressure, and heart rate (HR) were measured at the beginning and end of the
intervention. The normal distribution of the data was assessed by the Shapiro-Wilk test, and paired t-
tests were used to examine intra-group changes, and independent t-tests were used to compare the
difference between pre- and post-test data of the two groups. All analyses were performed using SPSS
software version 24 at a significance level of a=0.05.

Results: Considering the normal distribution of the study data, the homogeneity of variances in the
pre-test showed no significant difference between the groups in the variables of fasting blood sugar
and HbALc in the pre-test (p>0.05). However, the difference between the groups in the post-test
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showed a significant difference between the groups in both variables (p<0.05). Regarding the changes
within the group, a significant decrease in fasting blood sugar and HbAlc was observed in the
experimental group (p<0.05). The study of changes within the groups indicated that the ejection
fraction and DIVS significantly increased and the end-systolic and end-diastolic volumes
significantly decreased in the experimental group (p<0.05). However, regarding changes in PDW,
systolic and diastolic blood pressure, heart rate, and mean arterial pressure, the changes in the
experimental group were not significant (p>0.05). In the control group, except for a significant
increase in end-diastolic volume (p<0.05), no significant changes were seen in other variables
(p>0.05). In the study of changes between the groups’ post-test, a significant difference was seen in
the variables of ejection fraction, end-systolic and diastolic volumes between the two study groups
(p<0.05). However, the difference between the groups of other variables was not significant (p>0.05).
Examining the relationship between changes in ejection fraction and other variables in the
experimental group showed a high positive correlation with changes in heart rate (r=0.73 and p=0.01).
However, there was no significant relationship between changes in ejection fraction and changes in
other variables in the experimental group, including end-diastolic volume (r=-0.43, p=0.18) and
systolic volume (r=-0.26, p=0.43), DIVS (r=-0.16, p=0.68), PWD (r=-0.42, p=0.25), mean arterial
pressure (r=-0.30, p=0.36), systolic blood pressure (r=-0.50, p=0.11), diastolic blood pressure (r=-
0.12, p=0.71), fasting blood sugar (r=-0.57, p=0.06), and HbAlc (r=-0.42, p=0.22).

Discussion: The results showed that in the experimental group, there was a significant decrease in
fasting blood sugar and Hb A1C compared to the control group, and in examining the changes between
the groups’ post- test, improvements in some cardiovascular indicators such as ejection fraction
variables, end-systolic and diastolic volumes were seen in the experimental group. Also, in the
experimental group, changes in ejection fraction with heart rate variables were significantly related
to the walking program, which led to an improvement in heart rate with an increase in ejection
fraction. The walking program in our study was carried out according to the patient's tolerance level
and the walking speed did not require a particular intensity, which did not cause a problem in the
experimental group and therefore can be done as a home exercise program.
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1 HF: Heart failure

2 DM: Diabetes Mellitus

3 HbALC: Glycated haemoglobin
4 sMWT: six minute walking test
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5. EF: Ejection Fraction
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