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Abstract  

Background and objectives: Diabetes is the most common metabolic disease in developing 

countries. Because the cause of many chronic diseases lies in the human's lifestyle, performing 

health promotion behaviors is the best way to maintain and improve the health. Hence, this study 

aimed to compare the health promoting behaviors based on the Pender model in at risk groups of 

type 2 diabetes in women referred to health centers of Rasht city 2017. 

Methods: This cross-sectional and analytical-descriptive study was performed on 300 women 

referring to community health centers of Rasht city and was conducted by stratified random 

sampling method. Data was collected by Health-Promoting Lifestyle Profile-II (HPLP-II) 

Questionnaire and the questionnaire evaluating the risk of type 2 diabetes using the FINDRISK tool 

.Data analysis  was performed by SPSS version 21 using ANOVA test, Tukey test and independent 

T-test. 

Results: The mean score and standard deviation of health promotion behaviors in this study have 

been varied from 144.18 ± 19.56 in the low risk group and 129.27±17.86 in the very high-risk 

group of type 2 diabetes. The difference in score of health promotion behaviors dimensions in the 

five groups according to the risk of type 2 diabetes, except the interpersonal relationships 

dimension, was statistically significant (P< 0.05). 

Conclusion: The high risk and very high risk groups than low risk and very low risk of type 2 

diabetes had less scores of health promoting behaviors. In other words, people with a healthier 

lifestyle were less likely to develop type 2 diabetes . 
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Introduction 

Diabetes mellitus is the most common non-

communicable metabolic diseases in the 

developing world (1). According to the 

International Federation, the incidence of 

diabetes in 2013 has been 382 million (8.3%) 

and is expected to reach 592 million (8.8%) in 

2035 (2). According to the World Health 

Organization, the prevalence of diabetes in 

Iran in 2016 was 9.6% in men and 11.1% in 

women, and this disease is responsible for 2% 

of deaths (3). Type 2 diabetes involves 90-

95% of all diabetes cases in the world (4). 

Failure to control diabetes with complications 

in small and large vessels causes nephropathy, 

retinopathy, coronary artery, and peripheral 

vascular disease [5].  

Type 2 diabetes is called lifestyle-related 

diabetes. Risk factors associated with lifestyle 

and diabetes include unhealthy nutrition, 

physical inactivity, smoking, alcohol 

consumption, socioeconomic factors, 

environmental conditions, and stress. In 

addition, type II diabetes is a preventable 

condition (6). Exercise, nutrition, and having 

proper social behaviors have an effective role 

in reducing the disease (7). According to 

research, the cause of many chronic diseases 

is lifestyle. Health promotion is one of the 

best ways in which people can maintain their 

health that has a direct link to disease 

prevention (8). The World Health 

Organization (WHO) estimates that 70 to 80 

percent of deaths in developed countries and 

40 to 50 percent of deaths in less developed 

countries are related to the lack of health 

promotion behaviors (7). According to 

theorists, health-promoting behaviors have a 

positive impact on quality of life, and 

individuals with health-promoting behaviors 

are healthier and less likely to suffer from 

illness. Health promoting behaviors improve 

quality of life and prevent and treat diseases 

(9).  Pender's health promotion model is one 

of the nursing descriptive models that 

anticipate health behaviors, giving nurses 

more opportunities to explore families and 

communities in order to improve health and 

quality of life (10). Leo et al. (2006) found 

that although middle-aged people are at 

increased risk for metabolic diseases, they 

have a moderate level of health-promoting 

behaviors (11). In the Sutherland study that 

examined the health promotion lifestyle based 

on the risk of diabetes, there was no 

statistically significant difference between the 

dimensions of health-promoting behaviors 

and the risk of type 2 diabetes (12). The 

health system approach to protecting and 

promoting health and preventing non-

communicable diseases and reducing costs on 

the one hand, and the growing trend of 

diabetes, especially in women, on the other 

hand, highlights the importance of promoting 

women's health. Despite studies on diabetes, 

there is still room for research on the study of 

risk factors for diabetes and its related health 

promotion behaviors in Guilan province, 

especially among women. The question is 

whether health-promoting behaviors based on 

the Pender model are different in women at 

very low risk to very high levels of type 2 

diabetes. Therefore, the researcher is seeking 

to compare the health promoting behaviors in 

the at-risk groups of type 2 diabetes in women 

referring to community health centers in 

Rasht. It is hoped that the findings of this 

study will be a step forward in promoting 

women's health.  

Materials and Methods 

The present study is a descriptive-analytic 

cross-sectional study. The research 

populations are all community health centers 
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of Rasht city. The samples were selected from 

all women referred to public health centers in 

Rasht via stratified random sampling (with 

proportional allocation). The criteria for 

entering the study include informed and 

written consent, over 18 years of age, no 

diagnosis of diabetes (type I and II), lack of 

sensory-motor limitation, cognitive 

impairment, and mental illness, and no 

pregnancy as reported by the samples. Since 

the data were collected in a cross-sectional 

fashion in one-step, the exclusion criteria 

were not considered. 

The sample size of the study was specified 

based on the results of Sutherland et al. With 

95% confidence, 80% Test power, 60 cases 

for each type 2 diabetes risk group, and a total 

of 300 patients to examine the significant 

statistical difference of samples.  

A tool for collecting data in this study was a 

three-part questionnaire. The first part of the 

questionnaire was personal-social information 

(age, education, marital status, occupation, 

number of household members, monthly 

income of the family, and satisfaction with 

monthly income), the second part of the 

standard questionnaire of health promotion 

lifestyle profile 2 (HPLP2), which was 

developed by Walker et al. was designed 

based on Pender’s model. The questionnaire 

includes 52 items that measure six dimensions 

of health-promoting behaviors. These six 

dimensions are nutrition with 9 questions, 

exercise with 8 questions, responsibility for 

health with 9 questions, stress management 

with 8 questions, interpersonal support with 9 

questions, and self-actualization with 9 

questions. 

The scoring scale in each area is based on the 

Likert scale in the range of "never" with the 

score of 1 and "always" with the score of 4, in 

which, scores higher than the mean represents 

the better status of health-promoting 

behaviors. So that the range of scores would 

be from 52 to 208 (13). The reliability and 

validity of the tool have been approved in 

various cultures and communities. Hosseini et 

al. (2012) also performed the psychometric 

verification of this tool in the Persian 

language. The validity of the tool was 

confirmed by the construct content validity 

method and its reliability was confirmed by 

test-retest method (r = 0.92) and internal 

consistency (Cronbach's alpha = 0.95 = α) 

(14). The third part of the type 2 diabetes risk 

assessment tool is based on the FINDRISC 

(Finish type2 diabetes risk score) tool. The 

questionnaire consists of eight questions that 

identify the odds of diabetes in person over 

the next 10 years. With the score of this tool, 

people were classified in five groups at risk 

for diabetes as very low risk (score below 7), 

low risk (7-11points), medium risk (12-14 

points), high risk (15-20 points), and very 

high risk (more than 20 points) (15). Since the 

content of this tool does not evaluate people's 

views on social, cultural and religious issues, 

content validity and reliability have not been 

determined. In this questionnaire, only one 

option for measuring waist circumference 

based on the anthropometric characteristics of 

Iranian women included in the national 

program, and then localized and reset (16). 

Researcher after obtaining a written letter of 

permission from Research Center for Social 

Factors Affecting Health and Deputy of 

Research and Technology of Guilan 

University of Medical Sciences visited the 

urban community health centers to collect 

data, after introducing the research objectives 

and coordinating with the community health 

centers. In this study, five groups (from low 

risk to high risk of diabetes) were considered 

as five categories. All health centers in Rasht 

city (16 centers) were selected as the research 

population. The total number of selected 
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samples from each community health center 

was determined according to the visitors of 

that center (according to the statistics of last 

month's visitors), and the sampling continued 

until the completion of the number of samples 

in each of the five categories mentioned 

above. Four hundred people were interviewed 

and then, Up to 300 people with research 

criteria entered the study. Data collection was 

done through a self-report questionnaire and a 

part that determined the risk level of type 2 

diabetes (FIND RISC tool) was evaluated by 

the researcher himself. Individuals were 

categorized according to the risk level of 

diabetes, and the lifestyle questionnaire was 

completed by the samples themselves. In non-

literate participants, both parts of the 

questionnaire were completed by the 

researcher through the interview. Data was 

analyzed by SPSS software version 21 using 

ANOVA and chi-square statistical tests. 

Based on the KS test, the normality of the 

health-promoting behaviors scores followed a 

normal distribution. 

Results:  

The mean age of the participants was 39.39 ± 

9.66. The majority of them were married 

(87.3%) with four family members (39.3%), 

diploma education (34%), under diploma1 

(without diploma) (32%), and university 

education (31.7%). In addition, the majority 

of the participants were homemaker (72%) 

and their monthly income was more than ten 

million Rials (54.3%) and 60.3% of them 

were dissatisfied with their income.  

In total, 63% of the samples had a mean score 

of health-promoting behavior of above 130 

and 37% of them had a mean score of below 

130.  The Scores higher and lower than the 

mean score (130) indicate desirable and 

undesirable health-promoting behaviors, 

                                                           
 

respectively. The highest percentage of the 

desirable condition, was related to very low-

risk, low- risk, and medium-risk groups, and 

lowest percentage of the favorable condition, 

was related to very high-risk group (46.7%) 

and it is statistically significant (p = 0.02) 

(Table 1). 

The total mean scores of health-promoting 

behaviors in the five groups in terms of the 

risk of type 2 diabetes from the very low to 

very high-risk groups are, respectively,   

141.48 ± 22.16, 144.18 ± 19.56, 136.93 ± 

17.03, 131.15 ± 18.19, and 129.27 ± 17.86. 

This indicates a decrease in the mean score of 

health promotion behaviors from a very low-

risk group to a very high-risk for type 2 

diabetes.  

In measuring the dimensions of health 

promotion behaviors, the highest score was 

related to the self-actualization in the low-risk 

group with the mean and standard deviation 

of 28.8 ± 4.43 and the lowest score was 

related to the exercise dimension in the very 

high-risk group with the mean and standard 

deviation of 11.68 ± 4.71. 

Based on the results (Table 2), except for the 

interpersonal support score, the difference in 

the score of other dimensions of health 

promotion behaviors was statistically 

significant in terms of the risk groups of type 

2 diabetes (p <0.05). The comparison of the 

mean scores of the dimensions of health-

promoting behaviors in the five risk groups of 

type 2 diabetes indicates that the highest mean 

scores are observed, respectively , in self-

actualization (28.80 ± 4.43), health 

accountability (26.02 ± 5.13), interpersonal 

support ( 27.33 ± 4.37), and stress 

management (20.67 ± 4.05) dimensions in the 

low-risk group of type II diabetes.  The 

highest mean scores in exercise (16.35 ± 6.27) 

and nutrition (25.74 ± 4.10) dimensions are 
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observed in the very low-risk group of type II 

diabetes.  

Comparing the total mean score of health-

promoting behaviors in the five risk groups of 

type 2 diabetes, the highest score (144.18 ± 

19.56) belonged to the low-risk group and the 

lowest score (129.27 ± 17.86) belonged to the 

very high-risk group Which was statistically 

significant (p = 0.0001). 

 

 

 

Table1-Frequency of health promotion behaviors (desirable and undesirable) Depending on the risk of type 

2 diabetes in the sample 

The status of health 

promoting                   

behaviors 

 

The risk of 

diabetese 

Undesirable 

 

Percent / number 

 

desirable 

 

Percent / 

number 

 

total p* 

Very low risk 

 

The number / 

percentage of 

people at risk 

for type 2 

diabetes 

 

18(%30) 42(%70) 60(%100) 

 

 

 

 

 

0.02 

low risk The number / 

percentage of 

people at risk 

for type 2 

diabetes 

 

18(%30) 42(%70) 60(%100) 

 

Medium risk The number / 

percentage of 

people at risk 

for type 2 

diabetes 

 

18(%30) 42(%70) 60(%100) 

 

High risk The number / 

percentage of 

people at risk 

for type 2 

diabetes 

 

25(%41/7) 35(%58.3) 60(%100) 

 

Very High 

risk 

The number / 

percentage of 

people at risk 

for type 2 

diabetes 

 

32(%53.3) 28(%46.7) 60(%100) 

 

total The number / 

percentage of 

people at risk 

for type 2 

diabetes 

 

111(%37) 189(%63) 

300(%100) 
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Table 2- The mean and standard deviation of the dimensions of health promotion behaviors in the groups at 

risk for type 2 diabetes in the studied samples 

 

Diagram 1: Average Score of Health Promotion Behavioral Dimensions In groups at risk for type 2 diabetese  

 

 

 

 

 

 

 

 

 

Dimensions of health 

promotion behaviors 

 

The risk of developing type 2 diabetes 

 

Very low 

risk 

 

Low risk 

 

Medium 

risk 

 

High risk 

 

Very high 

risk 

 

P* 

Spiritual 

Growth 

Mean 27.38 28.80 26.85 26.95 26.15 0.024 

Standard 

Deviation 

4.46 4.43 4.49 4.45 4.07  

Health 

Responsibility 

Mean 25.77 26.02 25.63 23.43 23.58 0.009 

Standard 

Deviation 

5.68 5.13 4.87 4.93 5.54  

Interpersonal 

Relationship 

Mean 26.45 27.33 25.73 25.28 25.72 0.119 

Standard 

Deviation 

4.93 4.37 4.36 4.58 4.63  

Stress 

Management 

Mean 19.82 20.67 18.93 19.28 18.25 0.011 

Standard 

Deviation 

4.45 4.05 3.55 3.62 3.68  

Physical 

Activity 

Mean 16.35 15.70 14.33 12.43 11.68 0.0001 

Standard 

Deviation 

6.27 6.13 4.85 4.49 4.71  

Nutrition Mean 25.72 25.67 25.45 23.75 23.88 0.003 

Standard 

Deviation 

4.10 3.84 3.56 3.69 3.89  

Total Mean 141.48 144.18 136.93 131.15 129.27 0.0001 

Standard 

Deviation 

22.16 19.56 17.03 18.19 17.86  

0 0.5 1 1.5 2 2.5 3 3.5

Very low risk

Low risk

Medium risk

High risk

Very high risk
total scor of health promotion
behaviore

Nutrition

Physical Activity

Stress Management

Interpersonal Relationship

Health Responsibility
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Discussion 

The women of this study showed a moderate 

level of health-promoting behaviors. In a 

large number of studies that examined the 

health-promoting behaviors in the women's 

population, similar results were obtained (17), 

(18), (19), and (20). Women's health should 

be an important aspect of advancement in 

societies and health policies, and 

policymakers and health providers should 

plan and intervene to promote health in this 

target group. The total mean score of health-

promoting behaviors in the five groups at risk 

for type 2 diabetes was different so that the 

lowest and highest risk groups received the 

lowest score. Compared to the five groups, 

this difference was statistically significant, 

which indicates that the status of the health-

promoting behaviors in the low-risk group is 

desirable but in the high-risk group of type II 

diabetes is undesirable. In Chen's study, 

people at risk for metabolic syndrome had 

better health-promoting behaviors than those 

with metabolic syndrome (21). In addition, in 

the Wu’s study, in general, the samples 

showed a moderate level of health-promoting 

behaviors, and the healthy participants had 

higher levels of health-promoting behaviors 

than those with metabolic syndrome (22). El 

mokadem in his study found that there was a 

statistically significant difference between the 

score of health-promoting behaviors and the 

risk score for cardiovascular disease (diabetes 

and hypertension) in women (23). However, 

Sutherland who examined the health-

promoting behaviors with regard to the risk of 

diabetes found that the average score of 

health-promoting behaviors in the natural 

group was lower than the diabetic group (12). 

Furthermore, in Sorour's study, there was no 

significant relationship between the mean 

score of health-promoting behaviors and 

chronic illnesses (24). Differences in results 

may be related to the type of research and 

tools used and the difference in the research 

samples. 

The results indicate that there is a relationship 

between women's health-promoting behaviors 

and their risk of developing type 2 diabetes 

over the next ten years (26). More attention of 

policy makers and health service providers is 

essential for promoting women's health as one 

of the major dimensions of community 

development. Findings of the research 

regarding the dimensions of health-promoting 

behaviors indicate that the highest mean score 

in self-actualization dimension is in line with 

many similar studies (18), (12), and (26). 

Self-actualization, which is a psychological 

factor influencing the realization of the 

potential ability of individuals to "get the 

best", is a health-promoting factor (17). The 

Iranian women's religion is an influential 

factor in self-actualization. In the review of 

different studies, there was a difference in 

dimensions that had the highest average score 

due to differences in cultures and factors 

influencing health-promotion behaviors and 

the different units of the research. However, 

in most studies, the highest mean score is 

related to self-actualization and interpersonal 

relationships influenced by culture and 

religion. In most studies, the lowest mean 

score was related to exercise. The result was 

consistent with the results of some studies 

(27), (12), (26), (21) which could be related to 

the industrial lifestyle. This kind of lifestyle 

has become a problem for many countries 

because the positive impact of physical 

activity on health is undeniable. Physical 

inactivity is a major risk factor for pre-

diabetes. Physical activity is essential for 

women and physical inactivity makes them 
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susceptible to cardiovascular disease and 

diabetes (28). 

Based on the findings, except for the mean 

score of interpersonal support, the scores of 

other dimensions in terms of the risk groups 

of type 2 diabetes were statistically 

significant. The score of health-promoting 

behaviors in all studied areas has a 

descending trend from low-risk and very low-

risk groups to high-risk and very high-risk 

groups. These findings suggest that people at 

low risk of developing type 2 diabetes over 

the next ten years have a healthier lifestyle 

and better health promotion behaviors than 

those who are more at risk. Chen (21) and Lin 

(29) found that people with a healthier 

lifestyle are less at risk for metabolic 

syndrome. In Ghanei's study, lifestyle 

modification and promotion led to a decrease 

in the incidence of type 2 diabetes in samples 

that confirmed the association of lifestyle 

with diabetes (30). Wu in his study found that 

the healthy participants compared to those 

with metabolic syndrome had a better mean 

score in some dimensions of health promotion 

behaviors but there was not a significant 

difference between the two groups (22). There 

was no significant relationship between the 

health promotion behaviors and its 

dimensions with the risk of type 2 diabetes in 

the Sutherland’s study, which the differences 

in the results were probably due to the type of 

research and the used tool and the difference 

in the samples (12). 

Conclusion 

The results of this study show that women 

have a moderate level of health-promoting 

behaviors. According to the findings of this 

study, there is a significant difference in the 

relationship between the dimensions of health 

promotion behaviors and the severity of the 

risk of type 2 diabetes in at-risk groups. 

Therefore, the high-risk and very high-risk 

groups have fewer health-promoting 

behaviors than low-risk and very low-risk 

groups of type 2 diabetes. In other words, 

people with a healthier lifestyle are less likely 

to develop type 2 diabetes. In addition, this 

study refers to the role of health-promoting 

behaviors in the development of type 2 

diabetes and emphasizes planning for 

community health promotion, especially for 

women, by policymakers. The lowest mean 

score and the most significant measure in the 

dimensions of health-promoting behaviors are 

associated with exercise in all five risk groups 

for type 2 diabetes, which indicates that 

physical inactivity is a strong risk factor for 

pre-diabetes and diabetes and represents the 

current lifestyle of people. Hence, health 

policymakers should focus their programs on 

removing barriers to physical activity, 

especially for women. In addition, more 

attention should be paid to improving the 

physical activity status of the identified high-

risk and very high-risk groups of type 2 

diabetes.Considering the prevention/treatment 

approach and the need to identify those at risk 

for type 2 diabetes, we used FIND RISK in 

which through individual clinical information, 

the odds of developing type 2 diabetes over 

the next ten years will be assessed. This 

method is non-invasive and cost-effective and 

is widely used in the community.  

The limitations of the present study are 

collecting data by self-reporting and not 

observing health promotion behaviors and 

mental states of the samples when answering 

questions. Most women referring to the 

community health centers have a suckling 

child and this leads to restrictions on the 

regular physical activity of mothers. 

Therefore, the results of this study cannot be 
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generalized to all women in society. It is 

suggested that health promotion behaviors be 

examined in a larger society of women and in 

direct observation of their long-term behavior. 
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