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Background 

Promotion of physical activity level is one of the most important and effective strategies for reducing the 

risk of several chronic diseases including cardiovascular diseases , non-insulin-dependent diabetes 

mellitus, osteoporosis, obesity and some types of cancer [1].  

      Physical activity habits fostered and developed during the early stages of life may be expected to 

persist into adulthood, reducing the incidence of chronic diseases associated with a sedentary lifestyle in 

later life [2]. Given the age-related decline of physical activity, adolescence seems to be a critical period 

[3]. 

      Promotion of physical activity level among adolescents can be desired by behavioral interventions. 

More effective interventions are needed because half of individuals who initiate a physical activity 

program drop out within six months [4]. 

        Data from three national surveys among Iranian adults have shown that more than 80% of the 

Iranian population is physically inactive [5]. A few local studies performed in Iranian young people 

have revealed a similar pattern. The decrease in physical activity levels is suggested to be as a result of 

increases in time spent watching television and playing computer games, as well as of a decrease in 

opportunities for physical activity in schools and communities [6].  

        A major issue in physical activity programs and research among adolescents is the accurate 

measurement psychosocial determinants of physical activity which may contribute to physical activity in 

this population. This has led healthcare professionals and researchers to develop exercise interventions 

based on theoretical models of behavior change in an attempt to increase physical activity levels [7]. 

          To understand the levels of physical activity among individuals, various researchers have 

identified a number of promising variables that may influence levels of physical activity. These 
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population is essential. In this study, some 512 high school students were administered the 

questionnaires of physical activity along with other measures to evaluate their reliability and validity for 

this population. We conducted tests of internal consistency, test-retest reliability and factor analysis in 

constructs of physical activity self-efficacy, physical activity social support, physical activity pros and 

cons, physical activity change strategies, and physical activity environmental factors. Consistent with 

the initial test development, we predicted a good internal consistency among the scales, and high test-

retest reliability. 

Methods 

Participants  

Participants were female students who meet the inclusion criteria of the study (i.e., studying in high 

school (9th or 10th grades) and being able to attend two survey sessions). The eligible subjects were 

recruited from 12 high schools in Tehran. The age of participants ranged from 15 to 17 years with 

average age 16.15 years (SD= 0.77). A total of 545 students were recruited into the study, 33 subjects 

were omitted from the analysis due to missing data on one or more of the determinants physical activity 

items of interest. Popular textbooks on factor analysis give specific advice on sample size for factor 

analysis, the required variable to subject ratio lies between 1:5 and 1:10 [14]. The present paper reports 

the results of the validation process of a Persian version of a series of scales measuring psychosocial 

determinants of physical activity in a group of Iranian adolescents in Tehran. The most important 

research question was: “Are the questionnaires a valid and reliable measure for Iranian adolescents?” 

Ethical consideration 
 

Permission to use the original scales was obtained from the author. The approval for the use of human 

subjects was obtained from the Iranian Ministry of Education. The ethical committee of Tarbiat 
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Modares University approved the study. The participants were told about the general nature of the study 

and were assured of the confidentiality of the data and informed consent for the study was obtained from 

the entire subject.  

 
Instrument Development 

Samuel Messick (1995) believes in six aspects of construct validation including content, substantive, 

structural, generalizability, external, and consequential as they apply to performance assessment. Also, 

Samuel Messick argues that `it is not sufficient merely to select tasks that are relevant to the construct 

domain. In addition, the assessment should assemble tasks that are representative of the domain ... The 

intent is to insure that all important parts of the construct domain are covered [15].’ 

            In the research literature of nursing and other health care professions, factor analysis is most 

often used as a part of the instrument development process. Factor analysis may be a vital step in 

creating a new measurement tool; it is a method for organizing the items into factors. A factor is a group 

of items that could be said to be related to each other [16].  

           After comprehensive literature review on the existing instruments of measuring physical activity 

determinants in adolescents, we used measures of physical activity related psychosocial determinants 

that have previously been adapted and developed among the American adolescents by Norman & Sallis 

[17]. First, translation and back translation procedure based on Brislin`s model [18] was used to develop 

culturally equivalent questionnaires. Two bilingual experienced health educators translated the 

questionnaires into Persian and another two bilingual health educators back translated them 

independently. The researchers and the four translators discussed the clarity of the translation work and 

examined discrepancies between the two versions, and finally amended a few items to ensure the 
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appropriateness of the translation [19]. For example, “Dedicate a specific time for doing exercise or 

physical activity on most days of the week?” instead of “Set aside time for physical activity on most 

days of the week.” translated in the physical activity self-efficacy scale. The final versions of the 

translated questionnaires are presented in Additional file (page 31). 

        A panel of eight Iranian experts in the areas of health education and clinical psychology were asked 

to quantify the clarity linguistic appropriateness of the translated questionnaires (content validity). The 

panel members were asked to evaluate the pilot instrument for the appropriateness and relevance of the 

items. Furthermore, the expert panel was asked to evaluate item wording, response format, and 

instrument length. 

      A pilot study was conducted to test whether the physical activity questionnaires were easy to read 

and to comprehend by the students. A convenience sample of 12- students completed the physical 

activity questionnaires and gave comments on their understanding of the items. The changes made to the 

original version include adoption of age-appropriate words and the development of a format more 

appealing to adolescence girls.  

 

 

Measures 

Self-efficacy 

This variable asked the individuals about their confidence in being able to carry out a regular schedule 

of exercise as well as the barriers they perceived in exercising. A six-item physical activity self-efficacy 
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Demographic characteristics of the participating girls are shown in Table 1. Average age of the girls was 

15.74 years (SD = 0.77) and the average BMI was 20.91 kg/m2. Household income was unfairly 

distributed across the four income categories. Some %62.8 of the participating girls’ family had < $320 

household income, %48.5 (n = 248) of fathers had completed high school, with %16.8 (n =86) 

completing a college or graduate degree, and %54 (n = 276) of mothers had completed high school, with 

%09.0 (n =46) completing a college or graduate degree. 

Analysis approach 

The sample size of 512 was sufficient to produce reliable correlation coefficients so that popular 

textbooks on factor analysis give specific advice on sample size for factor analysis. The required 

variable to subject ratio lies between 1:5 and 1:10 (14, 30). 

       Prior to performing Principal Components Analysis (PCA), the suitability of data for factor analysis 

was assessed. An inspection of the correlation matrix in each subscale revealed that most of the 

correlations were greater than 0.30, therefore, some clustering of items was expected and exploratory 

factor analysis was deemed appropriate in the early stage of research [31]. The Kaiser-Meyer- Olkin 

Measures of Sampling Adequacy value for examined scales ranged from 0.61 to 0.93, exceeding the 

recommended value of 0.60 [31] and the Bartlett’s test of sphericity [32] reached statistical significance 

(P< 0.001), supporting the factorability of the correlation (Table 2). Thus, Principal Component 

Analysis (PCA) was used to identify scales’ dimensions in this study. The decision between orthogonal 

and oblique rotation was made, examining the correlations among the factors [31]. The results of factor 

analysis are presented here:  
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For physical activity self-efficacy (Table 3), one factor was identified which was accounted for 55% of 

the variability in the items. The internal consistency estimate (alpha =0. 84) was excellent and the test-

retest reliability coefficient (r = 0.68) was substantial.  

        Two sub-scales were identified for the physical activity social support (Table 4), family support 

and friend support. These two factors accounted for 55% of the variability in the items. The internal 

consistency estimate for the family support scale was substantial (alpha = 0.72), as was the internal 

consistency estimate for the friend support scale (alpha = 0.77). The test-retest reliability of both scales 

was moderate (r = 0.56 and r = 0.54, respectively).    

      For the physical activity decisional balance (Table5), two sub-scales of pros and cons were also 

identified, accounting for 50% of the variability in the items. The internal consistency estimate for the 

pros scale was substantial (alpha = 0.81), as was the internal consistency estimate for the cons scale 

(alpha = 0.69). The test-retest reliability of both scales was moderate (r = 0.44 and r = 0.36, 

respectively).  

       Principal Component Analysis (PCA) with oblique was performed on the students’ responses to the 

15 change strategies items. Oblique rotation, which allows the factors to be statistically related [31], was 

used because it was expected that the factors underlying change strategies would be correlated in reality. 

An initial analysis with principal component analysis was conducted to identify the number of factors 

with eigenvalues of 1.0 or greater, which is an estimate of the maximum number of stable factors [31]. 

The scree test [33], suggested the existence of factors.  

      The eigenvalues for the first 2 consecutive components were 5.70 and 1.06. Examination of the 

eigenvalues greater than 1 indicated that a 2-factor solution may be appropriate. The examination of the 

scree plot also suggested that 2 dimensions underlie change strategies scale. Although these two 
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(PA) [36] was also employed to ascertain the optimal number of factors to extract.  The mean 

eigenvalues for the first 3consecutive components were 1.09 1.028 and 1.003. Thus, only the first 1 

eigenvalues environmental factors scale factor analysis exceeded its associated eigenvalues derived 

from the random data and a 1-factor model was appropriate. This factor is accounted for 50.87% of the 

variability in the items. The internal consistency estimate for environmental factors scale was substantial 

(alpha = 67) and the test-retest reliability was moderate (r = 0.38) (see Table 7).  

       The findings showed intercorrelations among the physical activity-related psychosocial measures. 

Physical activity self-efficacy was significantly and positively correlated with the physical activity pros 

scale (perceived benefits) and change strategies, while it was negatively correlated with the physical 

activity cons scale (perceived barrier).Those girls with higher scores on physical activity self-efficacy 

reported higher scores on physical activity pros, change strategies and lower scores on the physical 

activity cons. 

Reliability 

Reliability was determined by examining both the internal consistency and test-retest stability of the 

physical activity-related psychosocial measures. The physical activity-related psychosocial measures 

showed adequate internal consistency (i.e., >0.70) [27] with the exception of the physical activity 

environmental factors which had an alpha of 0.67. However, this alpha is above the recommended lower 

level for group comparisons (i.e., > 0.50) [38]. As the physical activity environmental factors comprised 

4 items the mean inter-item correlation is likely a more appropriate statistic for evaluating internal 

consistency. This measure, like coefficient alpha, produces an index of item homogeneity, but unlike the 

alpha is not affected by scale length [39]. For a reliable scale the mean inter item correlation should 
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ideally be within the range of 0.20-0.40. However, values in the range of 0.10 to 0.50 are acceptable [39, 

40]. 

In addition, table 8 shows comparisons of psychometric properties of scores from the translated 

measures with those from the original measures [17]. 

Test-retest reliability 

Almost 20% (93subjects) of the original sample (512) were randomly selected to complete the physical 

activity-related psychosocial measures again 15 days after the initial assessment. Pearson Product 

Moment Correlations were calculated between the Time 1 and Time 2 assessments for the five scales. 

Results showed that the relationships were in the large effect size range for scales of physical activity 

self-efficacy, physical activity social support, physical activity pros and cons, physical activity change 

strategies and physical activity environmental factors, respectively (0.68, 0.55, 0.40, 0.74, and 0.38). 

Discussion 

The purpose of this study was to identify and evaluate the psychometric characteristics of physical 

activity-related psychosocial scales. This preliminary testing provides evidence for the reliability and 

validity of the physical activity- related psychosocial determinants questionnaires in Iranian high 

school girls. 

An instrument containing the five scales was developed through a focus group with Iranian adolescent 

girls; the items were selected based on the consideration of contextually cultural relevance and 

language issues. Content validity of the instruments was established by having a panel of experts 

evaluating the instruments to obtain the most appropriate item content. The scales items were drawn 
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from Norman studies [17] and confirmed by a focus group interview with the Iranian adolescent girls. 

The instruments were, then, refined based on expert judgment and exploratory factor analysis. 

The obtained results from this study demonstrated acceptable internal consistency, good test-retest 

reliability and validity of the instruments in a large sample of Iranian adolescent girls. Of these five 

scales, four showed adequate internal consistency, using Chronbach alpha (i.e., >70) [27], while the 

scale of environmental factors was lower in this regard (0.67). However, for this scale (which has 4 

items) the mean inter-item correlation, a measure which is not affected by scale length, was acceptable 

(0.25). It would be useful for future researches to develop additional items for this scale. Chronbach’s 

alpha values for the overall scales of physical activity self-efficacy, physical activity social support, 

physical activity pros and cons, physical activity change strategies, and physical activity 

environmental factors ranged from 0.67 to 0.85. Test-retest reliability was also measured for overall 

the scales as ranging from fair to substantial (0.38-0.74). The notable exception was the environment 

scale. This is likely due to the nature of the items, which represent different domains of the environment 

such as sports equipment, neighbourhood recreation facilities, and neighbourhood safety. Because the 

items are not necessarily related to each other, internal consistency is not an appropriate indicator of 

scale quality.  

           A comparison of psychometric properties of scores from the translated measures with those from 

the original measures shows that both are similar, therefore, researches can use physical activity-related  

psychosocial scales to help promote physical activity levels among adolescents. 
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The exploratory factor analysis also identified subscales within the two of the five scales including: 

physical activity social support scale: family support and friend support, and physical activity 

decisional balance scale: pros and cons. The self-efficacy scale contained a single factor, the change 

strategies scale contained a single factor, and the environment scale also contained a single factor. Self-

efficacy for physical activity had been used in previous studies and was kept as single dimensional 

scale. Also, social support and pros and cons for physical activity had been used in previous studies 

and thus were kept as multidimensional scales.  

The most closely related previous study reported evidence in support of a one-dimensional scale of 

physical activity change strategies and scale of environmental factors [17, 41], while our analysis 

suggest ,the first, that physical activity change strategies scale and environmental factors scale are 

multidimensional ,and next stage when used parallel analysis our result suggest that physical activity 

change strategies scale and environmental factors scale  are one-dimensional. 

      These findings extend previous research by supporting single dimensional scale of physical 

activity self-efficacy [17, 41, and 42]. However, Dwyer et al. suggested that physical activity self-

efficacy is multidimensional: self-efficacy to overcome external barriers and self-efficacy to overcome 

internal barriers [43]. This difference may be due to this fact that there are some cultural barriers to 

Iranian girls exercising in public places. There are only few girl fitness centres, which few can afford. 

        Intercorrelations between the physical activity-related psychosocial scales were fair to moderate 

suggesting that psychosocial sub-scales are generally independent.  

The analysis reported here provides further empirical support for the relevance of Bandura’s social 

cognitive theory to the studies of the psychosocial determinants of physical activity. 
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     In spite of the suitable design and use of exploratory factor analysis in this study, several 

limitations were noted. First, there are no theoretically based questionnaires of physical activity 

related psychosocial determinants for adolescents in Iran. Second, since our sample consisted of 

adolescents from a specific education area in Tehran, our results could not be generalized to 

adolescents who live in other geographic locations in Iran. Therefore, future research should replicate 

this study with a sample of adolescents living in others education areas. 

Conclusions 

In summary, development of questionnaires to measure physical activity- related psychosocial 

determinants in Iranian adolescents is still in its developmental stage. These measures warrant further 

study to strengthen their measurement properties, but may be useful in future studies for examining 

the factors that contribute to physical activity in Iranian adolescent girls. We believe the behavior 

change construct measures that demonstrated strong psychometric properties will be useful instruments 

for measuring adolescents in observational and experimental studies of physical activity. Further work is 

needed to refine the measures that need to be improved and to assess the construct validity of these 

measures.  

In conclusion, the results of this study provide evidence for the soundness of factor structure and 

acceptable reliability of the scales of physical activity- related psychosocial determinants in the Iranian 

population. 
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Table 1: Characteristics of the participating girls 
   

 Mean (SD) 

Age (years) 15.74 (0.77) 
Weight 54.22 (11.39) 
Height   161.51 (10.88) 
BMI   20.91 
Father education (%)                                                       
Some high school 31.5    
High school graduate 48.5 
College or graduate degree 16.8 
Up BM 3.2 
Mother education (%)                                                      
Some high school 35.6 
High school graduate 54.0 
College or graduate degree 09.0     
Up BM 1.4 
Household income (%)  
< $320 62.8 
$321-$550 25.8 
$551-1100 9.6 

>$1100 1.8 
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Table 2: KMO* & Bartlett’s test of sphericity psychosocial determinants of physical activity 

 
                  KMO                                         Bartlett’s test (significance) 

Self-efficacy 0.88 1043.051 (p= 0.00001) 
Social support   0.79 1181.322 (p= 0.00001) 
Pros & Cons                                               0.79                                  1153.842 (p= 0.00001) 
Change strategies                                       0.93                                  2243.043 (p= 0.00001) 

Environment 0.61 0387.790 (p= 0.00001) 

*Kaiser-Meyer- Olkin 
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Table 3:   Factor analysis for physical activity self-efficacy scale (N = 512) 
 

Factor 1: Physical Activity Self-efficacy    Factor loadings            

Be physical activity even it raining or hot 0.79   
Get up early, even on weekends, to do physical activity 0.79 
Set aside time for physical activity on most days                                                            0.77     
Be physical activity even I have a lot of schoolwork 0.75 
Be physical activity even my family want me to do something else                               0.71 
Be physical activity even I feel sad or stress 0.65 
Eigen value 3.35 
% variance explained                                                                                                     55.97   
Choronbach’s alpha                                                                                                         0.84 
Mean inter item correlation 0.47 

Pearson test-retest* 0.68 

         *Test-retest stability with a 15-day interval (n = 93) 
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Table 4:  Factor analysis for physical activity social support scale        (N = 512)  
 

 

 Factor1(Factor loadings) Factor2(Factor loadings) 

Friend support   
Tease from your friends 0.80  
Ask from your friends to walk 0.77    
Tell you that you are doing well 0.73    
Do physical activity with you                 0.70    
Encourage you to do physical activity 0.65  
Family support   
Done with you  0.73 
Provided transportation  0.73 
Encourage you to do physical activity  0.72    
Watched you  0.72    
Eigen value 2.62 2.32 
% variance explained                              29.18 25.83         
Choronbach’s alpha                                 0.77 0.72 
Mean inter item correlation 0.41 0.40       
Pearson test-retest* 0.56 0.54 

 Factor1(Factor loadings) Factor2(Factor loadings) 

          * Test-retest stability with a 15-day interval (n = 93) 
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Table6:  Factor analysis for physical activity change strategies scale        (N = 512) 
 

How often you do each of the following …. 
 

Factor 
loadings   

I say positive things to myself about physical activity 0.71 
I set goals to do physical activity 0.70 
I do things to make physical activity more enjoyable 0.70 
When I get off track with my physical activity plans, I tell myself I can start again and get right back on track 0.70 
I keep track of how much physical activity I do 0.67 
I reward myself for being physically active 0.66 
I look for information about physical activity or sports 0.61 
I try different kinds of physical activity so that  I have more options to choose from 0.59 
I make back-up plans to be sure I get my physical activity 0.59 
I put reminders around my home to be physically active 0.57 
I find ways to get around the things that get in the way of being physically active 0.56 
I have a friend or family member who encourages me to do physical activity 0.55 
I try to think more about the benefits of physical activity 0.53 
I think about the benefits I will get from being physically active 0.52 
I think about how my surroundings affect the amount of physical activity I do (Surroundings are things like 
having exercise equipment at home or a park near by) 

0.46 

Eigen value 5.7 
% variance explained                                                                                                     38.6 
Choronbach’s alpha                                                                                                         0.78 
Mean inter item correlation 0.34 

Pearson test-retest* 0.74 

*Test-retest stability with a 15-day interval (n = 93) 
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Table 7:  Factor analysis for physical activity environmental factors scale (N=512) 

 

 Factor loadings                                                          

It is safe to walk 0.78 
Can get to easily 0.73   
Enough supplies at Home 0.72 
It is difficult to walk 0.60   
Eigen value 2.03 
% variance explained                                                            50.87 
Choronbach’s alpha                                                              0.67 
Mean inter item correlation 0.25 

Pearson test-retest* 0.38 

* Test-retest stability with a 15-day interval (n = 93) 
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Positive and negative of physical activity 
 

The following sentences are different beliefs about physical activity. 
Please choose the degree which indicates the importance of each sentence to you whenever deciding 
whether or not to do your physical activity. 
 

1. I would feel embarrassed if people saw me doing physical activity. 
2. Physical activity helps me to keep fit. 
3. My parents would become happy if I do physical activity. 
4. I have to learn a lot of things to be able to do physical activity.  
5. If I do physical activity I would feel better about myself. 
6. I would need too much help from my parents to be able to do physical activity. 
7. Physical activity and exercise makes me unpleasant feeling.      
8. I would have fun doing physical activity or playing sports with my friends. 
9. If I do physical activity I would have more energy. 
10. Physical activity reduces the time I spend for being with my friends. 

 
The strategies to change physical activity 

 
The followings are activities/ thoughts, and feelings people use to help them change their physical activity. Think 
about yourself similar cases that you experience or have experienced during the past month then indicate HOW 
OFTEN you do each of the followings: 
  

    
  1. I look for information about physical activity or sports.  
  2. I keep the account of my physical activity. 
  3. I find out the ways to overcome the obstacles of doing physical activity. 
  4. I think about the effect of facilities (such as having sports equipments at home or in the near by                                         
park) on the amount of my physical activity.  
  5. To be more physically active I keep things at home to remind me that. 
  6. I encourage myself for doing physical activity or exercise. 
  7. I do things to make physical activity more enjoyable.  
  8. I think about the benefits I get from the physical activity or exercise. 
  9. I think about the benefits of physical activity than its troubles.  
10. I say to myself about the positive sides of physical activity.  
11. When my physical activity plans are stopped for a while, 
            I tell myself I can start again and become active. 
12. I have a friend or family member who encourages me to do physical activity.  
13. I try different kinds of physical activity to have more options to choose from.                                                                                   
14.  I set goals for doing physical activity.  
15. I consider alternative plans to assure myself of having physical activity.   
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Environmental factors of physical activity: 
 
 
Define your attitude about your life environment and indicate how much do you agree with the following 
sentences? 

 
1. There is enough sports equipment at home to use for physical activity. 
2. Walking or jogging is difficult around my house, because of traffic, lack of side walks, dogs, gangs, 

and so on.  
3. It is possible to access playgrounds, parks or gyms near to my home for doing physical activity or 

exercise. 
4. It is safe to walk or jog during the day around my home. 

 
 
 

Physical activity enjoyment 
 
 
1. I enjoy doing physical activity or exercise. 
 

Recreation choices of physical activity 
 

2. Which of the following activities do you usually choose to spend on your leisure time? 
        

    (1) I almost always choose the activities like watching T.V, studying, listening to music, or working   
with computer. 
 
    (2)I usually most always choose the activities like watching T.V, studying, listening to music, or working 
with computer. 
    (3) It is possible to choose active entertainments as much as inactive ones. 
    (4) I usually choose the activities like riding, bike, skating, and games played, outside or active sports. 
    (5) I almost always choose the activities like riding, bike, skating, and games played, outside or active 
sports. 
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