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Abstract 
Background: Diabetes in adults is a global health problem and is considered as one of the main threats to human health 
and its management requires a fundamental change in patient’s lifestyle. The aim of this study was assess the effect of 
lifestyle intervention on health behaviors, weight and blood glucose level among patients with diabetes mellitus. 

Methods: A quasi-experimental research design was conducted in outpatient clinics for Diabetes Mellitus at Mansoura 
University Hospital and Mansoura Health Insurance Hospital, Egypt. The data were collected from 50 adult patients of 
both sex randomized selected who corresponded to inclusion criteria. A questionnaire (pre and post test) was used to 
collect data on socio-demographic characteristics, knowledge. Also blood glucose level and weight was taken for physical 
assessment and health promoting lifestyle profile II.  

Results: The results revealed that the majority of study subjects were married females. There was a statistically significant 
increase in mean of knowledge and health promoting behaviors at immediate and follow up test. Also it was found 
reduction in body weight and improve of blood glucose levels of studied group.  

Conclusion: Health education was effective methods on the studied patients’ knowledge scores, decrease weight, improve 
blood glucose level and health behaviors in the study group. It was recommended that, diabetes patients should be given a 
written instruction plan for self- management measures of diabetes is better to improve patients outcome. 
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1 Introduction  
Diabetes in adults is a global health problem. Diabetes mellitus is a disorder of the endocrine system characterized by 
abnormal fluctuations in blood glucose levels [1], usually related to a defect in insulin production and glucose metabloism. 
Although its prevalence varies widely between different populations, the rate has generally increased worldwide [2]. The 
total number of people with diabetes is estimated to increase from 171 million in 2000 to 366 million by 2030, with more 
than 80% of them living in devloping countries [3-5]. Lifestyle and behavioural factors play an important role in the 
development of  diabetes, and lifestyle change is crucial to successful management. However,  this is often the most 
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challenging aspect of care for both patients and healthcare practitioners [6]. Lifestyle education (combined regular exercise, 
& healthy dietary) can be considered a cornerstone of prevention as well as management of type 2 diabetes [7-9]. Generally, 
Lifestyle modification, previously termed non pharmacologic therapy, has important roles in diabetes as well as 
non-diabetes individuals. In diabetes individuals, lifestyle modifications can serve as initial treatment before the start of 
drug therapy and as an adjunct to medication in persons already on drug therapy [7-9]. 

Diabetes mellitus is a chronic disease of lifelong duration, and its management requires a fundamental change in the 
patient's lifestyle [10]. It is one of the most psychologically and behaviorally demanding of the chronic medical illness. The 
outcome of diabetes mellitus treatment is highly dependent on the self-care behavior of the patient. It is estimated that 
patients are expected to conduct 95% of their own diabetes mellitus management. They are expected to make multiple 
lifestyle change simultaneously [11]. Life style related risk factors are associated with the development and progression of 
type 2 diabetes. Risk factors like dietary choices, smoking, alcohol consumption, overweight or obesity and sedentary life 
style are modifiable. Studies have shown that these factors, if effectively controlled, it can lead to reduction in risk of 
developing further complications [12-14].   

Physical activity or structured exercise training used alone or in combination with diet, insulin injections, or oral 
hypoglycemic drugs are the foundations of therapy for type 2 diabetes [15, 16]. Evidence for the benefit of physical activity 
comes from studies showed that individuals who maintain a physically active lifestyle are less likely to develop insulin 
resistance, impaired glucose tolerance, or type 2 diabetes [17]. The effects of exercise training on glucose control and related 
physiological parameters have also been extensively studied in patients with type 2 diabetes. 

Diet being the cornerstone in the treatment of diabetes mellitus, a need is felt to bring about awareness among diabetic 
patients, regarding the deleterious effects of an unhealthy diet (high intake of fat, sugar and salt) on patient condition. 
Therefore, healthy nutrition is the basis for the treatment of type II diabetes. It contributes positively to the maintenance of 
blood glucose within normal range and minimizes the complications of the disease [18]. According to research studies, 
patients with diabetes mellitus need to be informed about the benefits of appropriate nutritional habits, which are the major 
key in regulation of blood glucose [19-22].  

The nurse plays a pivotal role in helping patients to learn or relearn lifestyle practices, as focusing on the patient’s response 
to health and illnesses rather than on the disease itself [23]. Nurses can prevent diabetes complications in patients by 
providing diabetes education to newly diagnosed patients, creating a multidisciplinary diabetic control regimen with the 
patient, nutritionist, and diabetes educator, and calling patients bimonthly to check upon patients’ compliance with 
diabetes control regimen [24]. As well, McGregor et al. [25] stated that nurses are in a position to implement exercise and diet 
programs that contribute to the achievement of prevention of secondary complications and the restoration of physical and 
psychological health of patients [26]. 

1.1 Significance of the study 
Diabetes is one of the most costly and burdensome chronic disease, increasing tends to be an epidemic problem throughout 
the world. Research has vastly improved the diagnosis and management of diabetes mellitus, but as yet no cure has been 
found [26]. For these reasons, there was an urgent need to conduct this study to provide health care providers with a 
structured intervention program that acts as a starting point to institute measures that directly improve lifestyle pattern to a 
higher rate and improve physical function for patients with diabetes and consequently reduce complications of diabetes. 
There is strong evidence that exercise and diet therapy only or in combination with pharmacological therapies is more safe 
and effective than the usual care. It is also hoped the data that achieved by this study might be of helpful for nurses in 
planning and implementing of such intervention that improve clinical outcome and health promotion behaviors. 

1.2 Aim of the study 
The present study aimed to assess the effect of lifestyle intervention on health behaviors, weight and blood glucose level 
among patients with diabetes mellitus. 
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1.3 Research hypothesis 
It is hypothesized that the lifestyle intervention will have a positive effect on health behaviors, weight reduction and blood 
glucose control of patients with diabetes 2 Material and methods. 

2 Method 

2.1 Research design 
A quasi-experimental design was utilized in the study.  

2.2 Study settings 
The study was carried out in the Outpatient Clinic of Diabetes Mellitus at Main Mansoura University Hospital and 
Mansoura Health Insurance Hospital, Egypt.  

2.3 Subjects 
The subjects of the present study were selected as a convenience sampling. They consisted of 50 patients with diabetes, the 
following inclusion criteria were included: age ranged between 18 and 60 years, sexes (male and female), having 
confirmed diagnosis of diabetes mellitus for at least six months, able to communicate, also the patients suffering from 
diabetic complications and attended to previous diabetes education were excluded. 

2.4 Tools for data collection 
Data of this study were collected using the following tools. 

2.4.1 Structured interview questionnaire  
It was designed by the researcher after reviewing the relevant literature. It included two parts: The first part: 
Socio-demographic data, namely: age, sex, marital status, etc. The second part deals with medical background data such as, 
diagnosis, past medical / surgical history, height, weight, blood glucose level etc.  

2.4.2 Diabetes knowledge assessment sheet 
This tool was developed by the researcher based on literature review [27-30]. It includes patients’ knowledge regarding 
his/her understanding to nature of the disease (definition, types, normal values, diabetes medications, foot care, 
complications etc.) and healthy behaviors and lifestyle patterns related to diabetes mellitus control namely healthy diet, 
physical exercise and its benefits, self monitoring blood glucose level, weight monitoring and periodic medical follow up. 
Each question had a group of answer points, each correct answer had two grades, incomplete answer had one grade, while 
no answer or did not know was scored zero. The scores obtained for each set of questions was summed up to get the total 
scores for patient’s knowledge. The questionnaires were used after teaching sessions to obtain comparable means of 
knowledge level.  

2.4.3 Physical assessment sheet 
Designed by the researcher based on review of literature that includes two parts:  

a. Measurement of blood glucose control about fasting glucose, and postprandial glucose for estimated glucose 
concentration.  

b. Body mass index (BMI) – an index calculated by a ratio of height in meters to weight in kilograms and used as a 
measure of obesity [31]. Both height and weight were measured without shoes. Weight was measured without 
accessories, i.e., wallet, keys, mobile phone.  
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2.4.4 Health promoting lifestyle profile II  
Health promoting lifestyle profile II (HPLP II) developed by Walker, Sechrist & Peder [32]. It consists of 52 items, 
designed to measures health behaviors: Health responsibility (9 items), physical activity (8 items), nutrition (9 items), 
spiritual growth (9 items), interpersonal relations (9 items), and stress management (8 items). It uses a 4- point rating scale, 
ranging from 1 (never), 2 (sometimes), 3 (often), and 4 (routinely), which is attached to each statement. Possible scores 
range from 52 to 208, higher scores indicate better health promotion lifestyle. The test – retest reliability coefficient for the 
total HPLPII was 88.5. This scale was chosen because of the easy administration and being comprehensive. This tool 
requires approximately 10 - 15 minutes for completing.  

2.5 Human rights and ethical consideration 
Permission to conduct this study was obtained from the hospitals authorities. The researcher approached patients 

individually at diabetes outpatient clinic, explaining the purpose of the study, and the importance of intervention in 

diabetes and then an informed consent was obtained from participants who accepted to participate in the study. The 

researcher emphasized that participation in the study is entirely voluntary and withdrawal from the study would not affect 

the care provided, and Confidentiality was maintained by keeping privacy of all participants' information. 

2.6 Validity and reliability 
The developed questionnaires tools were reviewed by 6 panels of experts’ medical and nursing field in order to ensure 

content comprehensiveness, clarity, relevance, and applicability. The test-retest reliability showed a value of 0.87. The 

questionnaires were translated from English into Arabic to help the patient understand them. 

2.7 Pilot study  
A pilot study was carried out on ten percent from the total sample size (five patients) to test the feasibility and clarity of the 

used tools; modifications were done based on the results. Subjects included in the pilot study were excluded from the main 

study sample.  

2.8 Procedure 
Official written permissions to conduct this study were obtained from the head of outpatient diabetic clinics. Subjects who 

met the criteria for inclusion and exclusion were approached by the investigator. At that time, the purpose and nature of the 

study were explained.  

This study was conducted according to the following steps: 1st step: Designing the program to be implemented through 

review of related literature and research results regarding the lifestyle intervention program. It was written in a simple 

Arabic language and supplemented by photos and illustrations to help the patient understanding of the content.  

Also, study tools were tested for content validity by a jury of 6 experts in nursing and medical fields were sought to ensure 

content comprehensiveness, clarity, relevance and applicability. 2nd step; the researcher met with the selected patients 

from previous settings. At the initial visit, data were collected on sociodemographic data pertinent to age, sex, 

education…etc. Also pre test disease related information, physical assessment sheet and health behaviors were assessed 

for each subjects before exposure to the lifestyle modification. Data were collected during 7 months from April 2012 to 

Oct. 2012. 3rd step: The education program was given to selected diabetics. The subjects of the study were divided into 

small groups 5 to 6 patients. The study subjects were exposed to lifestyle intervention activities which are 8 consecutive 

sessions over four weeks (4 session theory & 4 sessions practical). Each session lasted from 30 to 45 minutes. The first two 

sessions were designed to equipped subjects with necessary basic information related to diabetes mellitus, one session 

about healthy diet, one sessions about physical activity (such as walking and using upstairs and ROM exercise) and 

duration for physical activity occur at least 30 minutes/3 days weekly, also one session about self monitoring blood 

glucose level, session about weight monitoring and another session about coping with stress and spiritual growth. 
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Table 1. Description of sample in relation to socio-demographic characteristics  

Patients’ Characteristics No.  % 

Age (in years)   

< 25y 3 6.0 

25- 
35- 

10 
17 

20.0 
34.0 

45 + 20 40.0 

Marital status   

Single 0 0.0 

Married 35 70.0 

Divorced 2 4.0 

Widowed 13 26.0 

Occupation   

Worker  20 40.0 

Employed  8 16.0 

Housewife 15 30.0 

Retired 7 14.0 

Living system   

Living with family 47 94.0 

Living alone 3 6.0 

Living with others 0 0.0 

Residence   

Urban 19 38.0 

Rural 31 62.0 

Monthly income   

500- 31 62.0 

1000- 15 30.0 

1500- 4 8.0 

 

Table 2. Mean score of diabetics knowledge in pre, post test participation in the intervention program implementation (n 
= 50) 

Follow up Post program Pre Program Items  

35.67 ± 2.324 49.16 ± 4.318 18.49 ± 3.57 ̅ 	± S.D 

7.315 & p < .05 
Paired t 1 
Pre & post 

6.217 & p < .05 
Paired t 2 
Pre &follow 

3.315 & p < .05 
Paired t 3 
Post &follow 

 

Table 3 describes the frequency distribution of the studies group according to walking and physical activities as a helpful 
exercise in pre- post and follow up participation in the program. It indicates that there is an increase in percentage of 
subjects walking daily from (18.0) in pre participation to (76.0) post participation in the intervention program. There is a 
significant statistical relation between pre-test, post-test and follow up frequently per week of physical activity (p < .05). 
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Table 6 shows that correlation found between the total knowledge and practice score with body weight and blood glucose 
levels pre and post the implementation of the participation program (p < .05). 

Table 6. Correlations between body weight and blood glucose level and patients knowledge and practice pre, post and 
follow up the implementation program 

Items  

Body weight Blood glucose level 

Before After Follow up Before After Follow up 

R P R p r p r P r P R p 
Total knowledge score 0.692 (< .05) 0.481 (< .05) 0.561 (< .05) 0.238 (< .05) 0.515 (< .05) 0.131 (< .05)

Total practice score 2.692 (< .05) 0.491 (< .05) 1.5861 (< .05) 0.237 (< .05) 2.513 (< .05) 1.130 (< .05)

Table 7 shows that there is a significant correlation between age and diet(r = 0.512, p = .001), which means that older 
patients tend to have little information about diet than younger patients. There is a significant correlation between 
educational level and exercise and diet management (r = 0.467, 0.531 at p < .05). Also there is a significant correlation 
between duration of diabetes and diet and exercise (r = 0.513, p < .05) which means that living and experience with 
diabetes is associated with applied diet and exercise programs. In relation to monthly income, there is a significant 
correlation between monthly income and diet(r = -0.379, p < .05). Which a means that decrease income is associated not 
prepared suitable diet for disease. In addition, there are statistically significant correction between mean score of 
knowledge and total health promotion lifestyle pattern (t = 10.756, p < .05). No statistically significant relations were 
founds between them as regards sex, marital status and occupation status (p > .05). 

Table 7. Multivariable relationships between demographic, disease and level of knowledge after participation of 
program (n = 50) 

Level of knowledge  
Variables 

P value R 
< .05* 0.512- Age  

> .05 0.234 Sex  

> .05 0.668 Marital status (married) 

< .05* 0.467 Education  

> .05 0.131 Occupation  

< .05* 0.513 Duration of diabetes  

< .05* 0.379- Monthly income  

< .05* 10.756 **THPLP 

(*) Statistically significant at p < .05; (**) Health promotion life style   

4 Discussion 
Diabetes mellitus is a chronic disease of lifelong duration and its management requires a fundamental change in patient’s 
lifestyle. Ongoing patient self-care education and support are critical to preventing acute complications and reducing the 
risk of long-term complications. Patient education is not an addition to treatment, but it is one of the treatment tools that 
has a great effect on enhancing the diabetic patients own abilities to carry out self-care through providing adequate 
knowledge changing their attitude, and empowering them with skills that are essential for better control of the  
disease [33, 34].  

The current study showed that the majority of the studied patients were male. These findings are inconsistent with Abdo 
and Mohamed [35] who revealed that the most of participants (63.11%) were women and (36.89%) were men. Regarding 
educational level of the subjects, the current study results revealed that more half of subjects were reading and writing. 
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This finding disagreement of Al Shafaee et al. [36] who found that forty six percent of their study sample was up to high 
school of college level, surprisingly the researcher expected that educational level could affect the performance of subjects 
in managing their diabetes in term of diet or importance of performing physical activity.   

In the present study, almost three quarters of diabetic subjects were 35 years old or more. On the same line the WHO [37] 
revealed that diabetes mellitus was most common among the peak age between thirty to sixty years. As well, Shah et al. [38] 
reported that the mean age of diabetic male and female subjects were (55.30 and 51.74). These findings are agreement with 
the study results of Whiting et al [39] who emphasized that most people with diabetes in low and middle income countries 
are between 40 and 60 years old for both sexes.  

These findings are also supported by those of Hillier and Pedulla [40] who studied patients with new-onset type 2 diabetes in 
a health maintenance organization between the years 1996 and 2000 and found that patients were more likely to be female 
if they had diabetes onset at a younger age (< 45 years) but were more likely to be male if they had diabetes onset at older 
age (≥ 45 years). This could be explained as, diabetes mellitus in adults’ ages, increasing being the most important risk 
factor for type 2 diabetes due to physiological changes. Considering social status, the results showed that relatively high 
percentages of subjects were married and living with family. These findings are in agreement with the study of Minet [41] 
who concluded that fifteen patients were married or living with a partner and seven living alone.  

Regarding knowledge of the studied subjects, the findings of the present study showed that higher scores of diabetes 
related knowledge after participation in lifestyle intervention program. On the same line a study done by Atak [42] which 
revealed that the overall knowledge of all patients received the health educational program on variables at the end of the 4 
months were significantly improved the mean of knowledge, behavior score, physical health and psychological health. 
This result is in accordance with Hawthorne et al. [43] who found improvement in knowledge of the intervention groups 
after application of culturally appropriate health education was revealed. 

Regarding nutrition, there was a statistically significant increase in following dietary regimen after implementation of the 
program compared with practice before program. The researcher concluded that patients need good support and advices to 
implement healthy practices perfectly through lifestyle modification. This result is in accordance with Steyn et al. [44] and 
Swift and Boucher [45] who stated that patients with diabetes mellitus need to be informed about the benefits of appropriate 
nutritional habits, which is the major key in regulation of blood glucose. This approach is also supported by Franz [46] who 
reported that patients take diet high in cereal fiber and low in fat make improve in blood glucose level which reflects the 
effect of diet on the blood glucose level. 

The current study findings clarified that after implementing of the lifestyle program relatively high percentage of diabetics’ 
patient perform physical activity. These also confirmed a study by Yamanouchi et al. [47] revealed that walking, which can 
be safely performed and easily incorporated into daily life, can be recommended as an adjunct therapy to diet treatment in 
obese NIDDM patients, not only for body weight reduction, but also for improvement of insulin sensitivity. Similarly, 
Ghavami et al. [48] reported some improvements in both fasting blood sugar and body weight. Furthermore, another study 
had done Egypt by Weheida et al. [49] who reported significant improvement in lipid profile among hypertensive patients at 
8 weeks follow walking program for 45 minutes/ 3 days weekly, and justified this improvement by the benefits of walking 
which increase sense of wellbeing, relieve emotional tension, and raise the level of HDLc.  

Our study showed a statistical significant improvement in body weight and blood glucose level from pre program to after 
the three months program (p < .05). This in line with Englert & Coworkers [50] shows that 35% of the diabetes patients were 
able to reduce their glucose levels below 125m/dl. Of these individual, 10% were even able to reduce them to blow 
100mg/dl, also during the four week of program, the mean weight reeducation was 9 pounds for men and 7 pounds for 
women. This may be attributed to reeducation in blood glucose were positively related to weight loss the higher the weight 
loss, the greater the improvement in blood glucose. Mobley [51] observed the benefits of weight loss on cardiovascular 
mobility and mortality. 
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Lifestyle modification is considered the current challenge to control blood glucose. The results of the current study showed 
that the total and all dimensions of lifestyle patterns show significant improvement in the studied group after participation 
in program. Frank et al. [52] mentioned that closer adherence to behavioral guidelines could reduce the risk further in both 
low-risk and high-risk populations for diabetes. Lawrence et al. [53] agreed that population-wide adoption of healthy 
lifestyles as promoted in the PREMIER interventions should substantially reduce the societal burden of chronic diseases.  

Results of the current study documented that there are a negative statistically significant correlation between mean score of 
knowledge and age of patients was explored in this study where older patients had lower level of knowledge than younger 
ones. This finding was similar to those obtained by Kame1 et al. [54] who stated that younger patients were likely to be more 
educated and new sufferers of diabetes and thus were keen to have more knowledge about their disease. Another research 
study by Russell et al. [55] who noted that there was negative correlation between age and self-care of patients undergoing 
diabetes mellitus, they might not be able to carry out some tasks, such as exercise, because of lack of sufficient time, 
especially with presence of physical limitations.  

Our study reported a significant positive relationship between the level of knowledge and the educational level. This 
finding is in agreement with Kamel et al. [54] who found that knowledge related to disease improved with a corresponding 
increase in the level of education and socioeconomic status and with working. This may be attributed have a greater 
probability of obtaining knowledge from books / and other sources such as mass media. Also good communicating with 
the health care team, and they may grasp knowledge correctly status. This result is in line with Agardh et al. [56]  who 
indicated that burden of type 2 diabetes is attributed to lower educational levels in Sweden. These results coincide with 
those of a study performed by Larsson et al. [57] which stated that diabetic patients in poor quality of life had low 
educational level.  

In addition to, our study finding reported a significant statistically correlation between monthly income and diabetes 
lifestyle intervention program. This finding was in accordance with that reported by Browen et al. [58] which showed that 
there is a relationship between annual income and diabetes self-management. Furthermore, lack of self-control over 
dietary habits and appropriate meal planning may be managed by high income level. This means that, as the monthly 
income increases, the self-management of diabetes is controlled better. Regarding duration of diabetes, the results of the 
present study revealed that a statistical correlation was detected between duration of diabetes and acquiring adequate 
knowledge among the study subjects. This result was in agreement with Adwan and Najjar [59] who emphasized that as 
income level increases, diabetes self-management becomes better, and the longer the duration of diabetes, the worse is 
diabetes self-management.  

5 Conclusion and recommendations 
Findings of the present study revealed that, there was highly statistically significant positive change in lifestyle pattern of 
patients with diabetes regarding knowledge, behavior and improving weight reduction and blood glucose control after 
participation of the lifestyle education program. Based on the findings of the current study, it is recommended that: All 
patients with diabetes mellitus should be given instructions to self-care and lifestyle modification and follow-up 
instructions. Further research is needed to consider the effect of follow up diabetes education on behavior change and 
clinical outcomes. Replication of this study on a larger sample and in different hospital settings with increasing the 
duration of treatment is suggested for generalization of results. Also developed illustrated booklet should be available and 
distributed for each diabetes patient admitted to the hospital. 

Limitations of the study  
Limitations of the Study included the following: 

1) The study is limited to small sample size.  
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2) The assessment of effect of the Health Promoting Lifestyle Profile is limited to one follow up (3 months). 

3) The study did not use control group. The investigator had no control over the events that took place between 
pre-test and post-test.  
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