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Background: Regular physical activity is important for midlife women. Models and theories help 
better understanding this behavior among middle-aged women and better planning for change 
behavior in target group. This study aimed to investigate predictive factors of regular physical 
activity among middle-aged women based on PRECEDE model as a theoretical framework. 

Methods: This descriptive-analytical study was performed on 866 middle-aged women of 
Hamadan City western Iran, recruited with a proportional stratified sampling method in 2015. The 
participants completed a self-administered questionnaire including questions on demographic 
characteristics and PRECEDE model constructs and IPAQ questionnaire. Data were then 
analyzed by SPSS-16 and AMOS-16 using the Pearson correlation test and the pathway 
analysis method. 

Results: Overall, 57% of middle-aged women were inactive (light level) or not sufficiently active. 
With SEM (Structural Equation Modeling) analysis, knowledge b=0.84, P<0.001, attitude 
b=0.799, P<0.001, self-efficacy b=0.633, P<0.001 as predisposing factor and social support as 
reinforcing factor b=0.2, P<0.001 were the most important predictors for physical activity among 
middle-aged women in Hamadan. 

Conclusions: The framework of the PRECEDE model is useful in understanding regular 
physical activity among middle-aged women. Furthermore, results showed the importance of 
predisposing and reinforcing factors when planning educational interventions. 
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Introduction 

idlife is a period of life, after youth and before 

ageing. In this period people are faced with various 

physiological, physical, social and cognitive 

changes
1
. According to the latest Iran Statistic Center 

estimates, the country's population is going towards middle-

aged and people aged 30 to 64 yr will be 39% of the 

population in near future
2
. This period for women accompany 

with menopause and its associated problems such as: increase 

cardiovascular, respiratory, osteoporosis, obesity, 

hypertension, and diabetes and cancer dangers 
3, 4

. Regular 

physical activity, reduces risk of morbidity and mortality, 

physical activity also promotes the development of mental, 

physical and skeletal performance and plays role in energy 

balance
5
. Regular physical activity is the best lifestyle for 

middle-aged and old people to manage problems that increase 

with ages
5,6

. Promote regular physical activity in middle-aged 

women leads to a healthy lifestyle and functional 

independence and follows health in aging period 
7
. Inactivity 

in the world is considered a major health problem; it is more 

common in older age groups. One study in the United States, 

as Behavioral Risk Factors Program (BRESS) showed that 

more than half (52%) of people aged 45 to 54 yr and 55-64 yr 

old (55%) are less physically active than recommended 

amounts and not sufficiently active according CDC (Centers 

for Disease Control and preventive) 2005 reports
8
.  

In Iran according to the WHO, 42.9% of 18 yr and over 

were inactive or had insufficient physical activity 
9
. In some 

other sources inactivity was reported up to 80% 
10

 in Iran. 

Understanding the cognitive determinants of physical activity 

behavior is very important because they are more modifiable 

than other factors in health education and health promotion in 

communities 
11,12

. Using theory and models of behavior 

change for understanding regular physical activity in middle-

aged women help analyzing this behavior and its predictors
13-

15
. So plan the map of effective intervention, and changing 

the physical activity behavior will become simple among 

middle-aged especially women. Several behavioral theories 

M 
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and models were used to identify determinants of regular 

physical activity among middle –aged women. Johnson et al. 

in a 15-year longitudinal study of regular physical activity 

among middle-aged women showed that women with higher 

internal motivation and higher self-efficacy had higher 

consistency in physical activity
16,17

. 

Barg et al. have reported the most important predictor of 

physical activity among middle-aged women was self-

efficacy 
18

. Intervention program for postmenopausal women 

should increase their self-efficacy
16

. 

In Tehran, Iran knowledge, perceived benefits and self-

efficacy were factors facilitate regular physical activity in the 

elderly people 
19

. Perceived social support 
20, 21

 and enabling 

factors 
22

 are among other predictors of regular physical 

activity.  

This study aimed to investigate predictive factors of 

regular physical activity among middle-aged women based 

on PRECEDE model as a theoretical framework (Figure 1). 

 
Figure 1: Diagram of the Precede Model and relations of the assessment 
phases 

Methods 

PRECEDE Model 

PRECEDE is a model for planning of health education 

programs developed by Green (1980). This model has even 

been revised and extended by Green himself into the 

PRECEDE-PROCEED model 
13

. In PRECEDE part of model 

consisting of four assessments phase including (a) social 

assessment; (b) epidemiological, behavioral and 

environmental assessment; (c) educational and ecological 

assessment that with predisposing and reinforcing and 

enabling factors try to divide items for educational 

intervention; and (d) administrative assessment which try to 

assess individual or community interventions.  

Predisposing factors are antecedents to behavior that 

provide the rationale or motivation for the behavior 
20

. They 

include individuals’ knowledge, attitudes, personal 

preferences, existing skills, and self-efficacy beliefs. 

Reinforcing factors are those factors following a behavior 

that provide continuing reward or incentive for the 

persistence or repetition of the behavior 
23

. Examples include 

social support, peer influence, significant others, and 

vicarious reinforcement. Enabling factors are antecedents to 

behavioral or environmental change that allow a motivation 

or environmental policy to be realized
23

. Enabling factors can 

affect behavior directly or indirectly through an 

environmental factor. They include programs, services, and 

resources necessary for behavioral and environmental 

outcomes to be realized and, in some cases, the new skills 

needed to enable behavior change. 

Participants 

This descriptive-analytical study was performed among 

866 middle–aged women covered by 34 health centers in 

Hamadan City, western Iran in 2015. Participants were 

selected in groups of 40-44, 45-49,50-54,55-59,60-64 yr old 

by proportional stratified sampling .So the number of 

participant in every age group was not equal. In every age 

group the participants were selected from household files 

randomly. 

The sample size with considering P=0.37 and α= 0.05 and 

d=0.05, with 1.5 coefficient for the effect clustering design. 

With assumption reliability of questionnaire as 0/7 the 

sample size was 852.  

Inclusion criteria were all middle-aged women 40-64 yr 

old in Hamadan City. Exclusion criteria were not involved 

with special diseases such as (Diabetes, hypertension, 

osteoporosis, cardiovascular). 

This study was approved by Ethics Committee of 

Hamadan University of Medical Sciences. Informed consent 

was obtained from all study participants before the project 

began. Researchers informed participants to ensure that they 

can reach a truly informed decision about whether or not to 

participate in the research.  

Measures 

The study was done with closed questions and self-

reported questionnaire. It took less than 20 min to complete 

the questions. The questionnaire included of three parts: (1) 

demographic factors: including age, weight, height, Body 

Mass Index (BMI), marital status, number of children, 

education level, occupation status and place of residency; (2) 

PRECEDE theoretical constructs: PRECEDE scales were 

measured in relation to regular physical activity that were 

designed by authors and 56 items were composed under five 

major constructs: (a) predisposing factors (33 items); (b) 

enabling factors (10 items); (c) reinforcing factors (6 items); 

and (d) behavior (7 items). This part of questionnaire was 

designed by author. The content validity of designed 

questions was calculated as CVI (content validity index) = 

0.85 and CVR (content validity ratio) =0.90. The final 

approval was earned with panel of 10 experts in health 

education and promotion. 

Predisposing factors 

Knowledge: Twelve items were designed to measure 

knowledge of physical activity among middle-aged women 

(e.g., "which physical activity is appropriate for middle-aged 

women?"). The scale was multiple choices, in analysis the 

answers difference was done among correct answer, incorrect 

answer and I don’t know. Reliability coefficient for 

knowledge of physical activity was 0.70. 

Attitude: Eleven items were designed to measure the attitude 

toward physical activity among middle-aged women (e.g., "I 

think sufficient physical activity can control my menopausal 

signs”). The items were rated on a 5-point scale ranging from 

strongly disagree=1 to strongly agree=5. Higher scores show 

more positive attitude toward physical activity. Reliability 

coefficient for physical activity attitude was 0.87.  
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Self-efficacy: Ten items were designed to measure self-

efficacy toward physical activity among women. For 

example, it was asked "in bad weather also I can go for daily 

physical activity". The items was rated on a 5-point scale 

ranging from completely sure =5 to not completely sure=1. 

Higher scores indicate higher level of self-efficacy for 

physical activity. Estimated reliability coefficient for self-

efficacy was 0.90 that reveals internal consistency of this part 

of questionnaire. 

Reinforcing factors 

Social support: Six items were designed to measure social 

support among middle-aged women (e.g., which ones 

persuade you to do physical activity). The items were rated 

on a 10-point scale ranging from 0 to 10 point. Higher score 

indicate more social support and reinforcing factors in doing 

physical activity. Estimated reliability coefficient for 

reinforcing factors was 0.90, this reveals internal consistency 

of reinforcing questions. 

Enabling factors  

This section was measured with 10 items that assessed 

enabling factors including, existence of place and vehicle for 

transporting to club for exercise, having sufficient time, 

having appropriate dress and sporting goods, and having 

instructor and guideline for exercise. Each item was rated on 

a 5-point Likert-type scale ranging from 1 (not at all) to 5 

(very). Higher scores indicate higher enabling factors for 

doing physical activity. An estimated reliability coefficient 

for this part was 0.76, which shows the internal consistency 

of enabling part of questionnaire. 

Behavior 

Regular physical activity was measured with international 

physical activity questionnaire (IPAQ) in short form, with the 

reliable and valid Persian form of which measure physical 

activity behavior in past seven days. Participants with this 

IPAQ classified into three categories: light, mediate and 

severe 
34

. Total intensity of physical activity during the last 7 

days was calculated according to the IPAQ protocol. Light-

intensity physical activity was considered when consumption 

was 600 met/cal/for a total week, when activity was 600 to 

3000 met/cal/week it was considered as mediate and severe 

category is more than 3000 met/cal/week 
22, 34

. The light level 

consider as inactivity or not sufficient physical activity 

Data analysis 

To assess the developed model’s fit in the Path analysis 

we applying many fit indices; chi square (χ
2
) should be non-

significant to indicate a good fit, Comparative Fit Index 

(CFI), Root Mean Square Error of Approximation (RMSEA) 

≤0.06, Root Mean Square Residual (RMSR) ≤0.08 show a 

good fit. In the Path analytic model direct effects was 

considered based on conceptual PRECEDE theory. We 

analyzed the data through SPSS16 (Chicago, IL, USA) and 

Amos 16. We utilized the Cronbach’s alpha coefficient to 

assess reliability of questionnaires. Standardized regression 

coefficients ( ) were used to direct effects determination. 

Results 

The mean age of respondents was 49.82 yr (SD=±6.91), 

ranged from 40 to 64 yr. The frequency of the 40-44 yr-old 

was the highest (28.9%). Regarding the BMI status, 1.4% of 

respondents had an underweight status, 33.6% had a normal 

status (BMI 19 to 25), 55.9% were overweight (BMI greater 

than or equal to 25 is overweight), and 9.1% were obese (a 

BMI greater than or equal to 30 is obesity), respectively. 

More details of demographic characteristics of the 

participants are shown in Table 1. 

Descriptive statistics (means, standard deviation and 

range of scores) of PRECEDE constructs presented in Table 

2. Constructs of attitude (59.3% of maximum attainable 

score) and enabling factors (55.1% of maximum attainable 

score) are in moderate conditions, but constructs of 

reinforcing factors (15.5% of maximum attainable score), 

self-efficacy (38.3% of maximum attainable score) and 

knowledge (42.2% of maximum attainable score) don't have 

proper and favourite conditions. 

Table1: Demographic characteristics of middle-aged women (n=866) 

Variables Frequency Percent 

Age (yr)   

40-44 250 28.9 

45-49 199 23.0 

50-54 176 20.3 

55-59 143 16.5 

60-64 98 11.3 

Education   

Illiterate 85 9.8 

Primary  114 13.1 

Secondary  185 21.4 

High school 213 24.6 

Academic 269 31.1 

Job Status   

Housewife 631 72.9 

Employed 235 27.1 

Number of Children   

0 124 14.3 

1-2  427 49.3 

3-5 298 34.4 

≥6 17 2.0 

Body mass index (kg/m2)   

<19.9 12 1.4 

20-24.9 291 33.6 

25-29.9 484 55.9 

≥30 79 9.1 

Marital Status   

Married 705 81.4 

Unmarried 54 6.2 

Separated 107 12.4 

Table 2: Mean, standard deviation, range of scores and percent of mean 

from maximum obtainable score for PRECEDE constructs (n=866) 

Variables Mean SD Range of Scores Percent of mean 

Knowledge   5.07 2.8   0-12 42.3 

Attitude 37.09 6.7 11-55 59.3 

Self-efficacy 25.30 8.2 10-50 38.3 

Reinforcing factors   9.32 4.4    0-60 15.5 

Enabling factors 32.01 5.6 10-50 55.1 

Regarding frequency of RPA status, a number of 493 

women (56.9%) had light levels of physical activity, and 206 

(23.8%) and 167 (19.3%) women had mediate and severe 

level of physical activity, respectively (Figure 2) 

A path analysis revealed good fit of proposed model 

(  =14.62, P=0.21, CFI=0.91, SRMR=0.7, RMSEA=0.21). 

The model explained 46% of variances observed. Knowledge 

( =0.84, P<0.001), attitude ( =0.799, P<0.001), and self-

efficacy ( =0.63, P<0.001) had a positive significant relation 

to predisposing factors, and knowledge had the greatest direct 
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effect on predisposing Factor. In addition, predisposing 

( =0.21, P<0.001) and social support as reinforcing factor 

( =0.20, P<0.001) had positive significant effect on physical 

activity; while there was no significant relation between 

enabling factor and physical activity ( =0.06, P=0.078). 

Physical activity had no effect on BMI ( =0.06, P=0.078, 

Figure 3). Correlation coefficient matrix of variables 

presented in Table 3. 

Table 3: Pearson correlation coefficient matrix. Number at parenthesis is   
P-value at the 0.05 level.  

Variables 1 2 3 4 5 

1 Body mass index 1.000     

2 Physical Activity -0.060 1.000    

3 Enabling -0.010 0.210 1.000   

4 Social Support -0.050 0.060 0.140 1.000  

5 Predisposing -0.110 0.210 0.360 0.330 1.000 

 

Figure 2: Frequency distribution of RPA levels among middle-aged 

women (n=866) 

 
Figure 3: Path-analytic model of PRECEDE theory examining the direct effects of variables on body mass index 

Discussion 

This study aimed to determine predictors of physical 

activity among middle-aged women in Hamadan City using 

Proceed Model. The results of this study showed that about 

57% of middle-aged women in Hamadan were in light level 

or have not regular and enough physical activity. The rate of 

inactivity in the world is 58%, which is consistent with the 

findings of the present study
24,25

. In other studies, similar 

results have been reported
22,26

. Middle-aged women’s 

behavioral performance was generally very poor and the 

design and implementation of educational interventions to 

promote the physical activity among these groups is 

necessary. According to the results of the path analysis of the 

PRECEDE Model in this study, the constructs of knowledge, 

attitude and self-efficacy were considered as predisposing 

factors of predicting physical activity among middle-aged 

women. Therefore, at first we ought to increase predisposing 

factors as knowledge and attitude and self-efficacy of 

physical activity among the middle-aged women in Hamadan 

City. In this regard, knowledge as a facilitator factor 

predicted physical activity for the elderly in Tehran
19

. 

Knowledge, attitude and subjective norms are predictive 

factors of intent to do postpartum physical activity among 

women
27

. Knowledge has been reported as a predictive factor 

of physical activity 
28

 which is confirmed by the current 

study. In other words, by increasing the knowledge, their 

physical activity had increased. Therefore, educational 

interventions to increase middle-aged women’s awareness 

about the benefits of physical activity are recommended. 

In this study, attitude was considered as one of the 

predictive factors of physical activity in middle-aged women. 

Attitude was the predictive factor of women’s physical 

activity 
22

. Moreover, attitude has been reported as a predictor 

of physical activity 
29,30

. Similar findings have been reported 

with the results of the present study 
27

. In this study, despite 

the light level of physical activity, the women’s attitude was 

assessed relatively favorable, which shows the gap between 

attitude and practice. It seems that factors such as lack of 

physical space and lack of financial and tool support by the 

family had an impact on this issue. 

In this study, self-efficacy was considered as one of the 

predictive factors of physical activity among women. This 

finding is consistent with the results of similar 

studies
3,7,19,21,31,32

. In this study, self-efficacy related to 

physical activity in middle-aged women in Hamadan was 

assessed at light level. So planning should be increased self-

efficacy in middle-aged women. We showed the least relation 

between enabling factor and physical activity, so we think, as 

the most middle-aged women had not knowledge and 

desirable attitude about physical activity, thus they did not 

think about enabling factors like existence of park or facilities 

for PA (physical activity). Likewise, the relation of PA with 

493 

206 

167 

56.9 

23.8 19.3 

Frequency

Percent
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BMI is effected with this low relation of enabling factors and 

PA.  

Physical activity requires knowledge, skills and different 

sources. Middle-aged women must access required facilities 

in addition to have physical activity skills. Because it is 

difficult to provide all the requirements, so the promotion of 

women's self-efficacy is essential in this field. Study showed 

the other predictive factor of physical activity among women 

was social support. The role of social support in predicting 

physical activity has been emphasized 
20,33

. According to 

findings, the perceived social support of middle-aged women 

was assessed very low for middle-aged women. It seems 

attention of family, friends and neighbors to support physical 

activity among women will be important to promote their 

activity level. This is a cross-sectional study with self-

reporting of physical activity behavior considered as the 

limitations of the research. 

Conclusions 

About 57% of total women were in light level or inactive 

or not sufficiently active. Recognition the predictors of 

physical activity among middle-aged women Hamadan help 

better planning and interventions to promote physical activity 

among them. Appropriate program should consider 

enhancing knowledge, attitude self-efficacy, and social 

support among middle-aged women in Hamadan. 
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