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Abstract 
 

Introduction: Childhood obesity is one of the major public health problems of the last century. This study aimed  

to investigate the validity and reliability of the Persian version of the Motivation to Exercise and Diet in Children 

(MED-C) questionnaire. 

Materials and Methods: After receiving formal permission from the developer, the MED-C questionnaire was 

translated into Persian and back-translated into English. Following approval of back-translated version, this 

questionnaire along with the Physical Activity Questionnaire for Children (PAQ-C) was filled by 353 Persian-

speaking students aged 7-11 years. The construct validity of the scale was measured using exploratory factor analysis 

(EFA) and confirmatory factor analysis (CFA). The convergent validity was determined by the average variance 

extracted (AVE). The internal consistency and reliability of the scale was then examined using Cronbach's alpha 

coefficient, and split-half reliability coefficient and composite reliability coefficient, respectively. 

Results: With EFA, four main factors with an eigenvalue greater than one were extracted, which explained 76.51% of the 

total variance of the scale. CFA showed that all four factors of the questionnaire, including motivation and need for 

exercise, motivation and need for diet and nutrition, had a high correlation with the whole questionnaire, and these factor 

loadings were significant at the level of 0.001. The reliabilities obtained in the questionnaire were higher than 0.7 and 

acceptable. A significant correlation was found between physical activity and dimensions of MED-C (P = 0.01). 

Conclusion: The Persian version of the MED-C questionnaire seems to be a valid and reliable tool for measuring the 

motivation for physical activity and diet in Iranian children. 
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Introduction 
Obesity, particularly among children, has become a 

major public health concern in the 21
st
 century (1). 

The link between childhood obesity and current and 

future health problems is well-established (2). 

Additionally, it increases the likelihood of obesity in 

adulthood (3), a significant risk factor for chronic 

diseases such as diabetes, cardiovascular diseases 

(CVDs), kidney diseases, and cancer (4-6). Obesity 

is also directly linked to mortality (7). As per a 

report by the World Health Organization (WHO) in 

2016, more than 340 million children and 

adolescents aged 5 to 19 were overweight and obese 

worldwide (8), and this proportion has increased in 

recent years to over 40% (9). 

Motivation is the primary driving force behind 

any activity, and it is influenced by personal beliefs, 

thoughts, and values (10). Due to this fact, motivation 

plays a crucial role in predicting an individual's 

participation in physical activities (11), which can 

lead to improved mental well-being (12). 

Self-determination theory (SDT) is a motivational 

theory that considers motivation to be a determining 

factor in human behavior (10). It introduces a range 

of self-determination, from the lowest level of lack of 

motivation to the highest level of intrinsic motivation. 
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According to this theory, three psychological needs - 

autonomy, competence, and relatedness, drive a 

person to initiate a specific behavior (13) and directly 

predict a person's motivation level (10). Autonomy 

refers to the need to understand oneself as the source 

of one's actions, competence refers to the need to feel 

capable of performing well in an activity, and 

relatedness refers to the need to feel close to and 

understood by people who are essential to the 

individual (13). 

The highest level of motivation is intrinsic, meaning 

that it originates from within the individual and arises 

after intrinsic satisfaction from performance. 

Demotivation occurs when people do not see a 

relationship between their actions and their 

consequences, which is equivalent to a complete lack of 

self-determination (10). External motivation is located in 

the distance between internal motivation and lack of 

motivation in the spectrum of self-determination. 

Behaviors that are dependent on external motivation are 

instrumental and not done for the enjoyment of the 

activity, but for other consequences (14). 

Despite the importance of establishing a balanced 

diet and regular physical exercise from an early age to 

prevent weight-related disorders, little research has 

been done on the relationship between the satisfaction 

of children's psychological needs and their motivation 

(15). Researchers often measure motivation by 

adapting different scales developed for other 

populations or using objective measures to overcome 

the limitations of self-report techniques when 

studying the effective processes in changing 

children's eating and physical exercise behavior (16). 

These methods generally explore the value of self-

determination in understanding behavior related to 

exercise and physical activity (17), but they do not 

determine the quantity and quality of motivation. 

Additionally, no valid instrument assesses children's 

psychological need satisfaction (16). To address this 

gap, Pietrabissa et al. (18) developed a questionnaire 

to evaluate the satisfaction of the psychological need 

for physical exercise and diet in children. This 

questionnaire aims to investigate the relationship 

between different types of motivation (intrinsic, 

identified, external, internal, and lack of motivation) 

and needs (autonomy, competence, dependence), as 

well as specific personality traits and the presence of 

eating disorder symptoms. The questionnaire can 

provide helpful information to planners, specialists, 

health officials, and health professionals. However, 

since the questionnaire is not currently available in 

Persian, evaluating its validity and reliability in 

different climates, cultures, and living conditions is 

necessary. Therefore, this study aims to determine the 

psychometric characteristics of the Persian version  

of the Motivation to Exercise and Diet in Children  

(MED-C) questionnaire. 

 

Materials and Methods 
The current study was conducted with description and 

correlation analysis using a survey method for data 

collection. The participants selected were 353 

students, aged between 7 and 11, studying in first and 

second-term elementary schools of Isfahan Province, 

Iran, in 2022. The sample was selected based on 

availability and consisted of 227 female and 126 male 

students. To choose the sample, 30 questionnaires 

were distributed initially, and the variance of the 

questionnaire was calculated to be 72.25. Further, 

equation (1) was used to obtain the value of φ, which 

represents the error value or the difference between 

the community average and the sample average, and 

the value obtained was 7.53. 
 

Equation 1:    |   |         
 

In the next step, we obtained a sample size of 353 

people by putting the numbers in equation (2). Table 

1 presents information on the parameters for 

determining the sample size. 
 

Equation 2: Sample size calculation method:  

  (
               

 
)          (

            

    
)        

 

An orientation session was held for the parents of 

the students, where they were briefed about the  

study objectives and the significance of each 

questionnaire item. They were requested to sit with 

their child while filling out the questionnaire and 

explain any unclear items to their child, using the 

training they had received. The consent form and 

questionnaires were created using Google Forms and 

sent to each participant. 

 

Table 1. Information related to the calculation of the sample size 

Value in the formula   

N Sample size 353 

α Error level 0.05 

Zα/2 The standard value is 0.05 in the normal curve 1.96 

σ The amount of variance 72.25 

φ The error value or the difference between the population mean and the sample mean 7.53 
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Table 2. Motivation to Exercise and Diet in Children (MED-C) questionnaire 
Motivation Exercise statement Diet statement 

Inherent  I like to exercise. I like to eat healthy food. 
Well-known Exercising is important to me. It is important for me to eat healthy food. 
Introduction  Exercising makes me feel good. Eating healthy food makes me feel good. 
External Others tell me that I should exercise. Others tell me that I should eat healthy food. 
Motivation Exercising is not important to me I don't care about eating healthy food. 

Self-determination needs   
Autonomy  I can decide which sport to do. I can decide what to eat. 
Qualification  I think I am good at sports. I think I am good at following a healthy diet. 

Dependency  
Sports make me experience the good 
feeling of being a member of a team 

Eating with others makes me experience the 
good feeling of having a family. 

 
Prior to commencing the study, the researcher 

sought permission from the questionnaire designer 
and obtained approval from the Ethics Committee of 
Islamic Azad University, Isfahan Branch 
(Khorasgan), for all stages of the research. 

Research tool: Two questionnaires were used in 
the present study: 

MED-C: In 2020, Pietrabissa et al. (18) created a 
questionnaire to assess children's motivation for 
exercise and healthy eating habits (Table 2). The 
questionnaire consists of two subscales, exercise and 
diet, which include 16 statements (eight statements 
for each subscale). Five of these 16 statements 
measure motivation, while the remaining three 
measure self-determination needs. Participants are 
required to rate their answers on a 5-point Likert scale 
ranging from 'never' (0) to 'always' (4). It is important 
to note that the reverse score only applies to item 5 of 
each scale, which reads "I don't care about physical 
exercise/healthy eating" (18). 

Physical Activity Questionnaire for Children 
(PAQ-C): This questionnaire consists of ten 
statements. The first statement represents the average 
of all physical activities, while the second to eighth 
statements represent the amount of physical activity 
done in the physical education class, recreation time, 
and other activities. The ninth statement refers to the 
physical activity done on all days of the previous 
week, and the tenth statement identifies students who 
were inactive in the last week due to illness or other 
reasons (19). The Cronbach's alpha coefficient of this 
tool's English and Turkish versions has been reported 
to be 0.72 to 0.77 (20, 21). Moreover, the Persian 
version of the questionnaire has been found to have 
good face and content validity, with a score of 0.89 
(22). 

The first step in the research was to translate the 
MED-C from English to Persian with permission 
from the questionnaire designers. The translated 
version was then retranslated back to English to 
ensure accuracy. Several respondents reviewed the 
Persian version to confirm its acceptability and clarity 

(face validity), and the research team incorporated 
their feedback into the questionnaire. The MED-C 
questionnaire, PAQ-C, and the consent form were 
provided to the participants online, and data were 
collected. 

The present study used exploratory factor  
analysis (EFA) to measure construct validity. The 
factor structure was investigated using confirmatory 
factor analysis (CFA). Internal consistency was 
calculated using Cronbach's alpha coefficient, and 
reliability was estimated by calculating the split-half 
reliability coefficient. 

Content validity ratio (CVR) was used to measure 
the validity of the questionnaire. Eight experts were 
asked about the questionnaire's content to calculate 
this ratio. First, the purpose of the questionnaire and 
the operational definitions of the items were 
explained to the experts. Then, they were asked to 
classify each item based on the three-part Likert scale 
(the item is necessary, the item is helpful but not 
necessary, and the item is not required). CVR was 
calculated using equation 3: 
 

Equation 3:  CVR = 
   

 

 
 

 

 

 

It is important to note that 'n' represents the total 
number of experts while 'ne' is the number of experts 
who selected the necessary option. Each item has a 
minimum acceptable CVR of 0.75 (23). Concurrent 
validity was evaluated using Pearson's correlation 
test. The calculations were carried out using SPSS 
statistics software (version 23, IBM Corporation, 
Armonk, NY, USA) and AMOS (version 22, IBM 
Corporation, North Castle, NY, USA). 
 

Results 
The demographic information of the study sample is 
given in table 3. 

Most fathers and mothers in the sample had a 
bachelor's degree, with 128 people (36.3%) and  
153 people (43.3%), respectively. All items on the 
scale had an acceptable minimum CVR value of 0.75.  
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Table 3. Demographic information of the  

study sample 

Variable Group n (%) 

Gender Girls 227 (64.30) 

Boys 126 (35.70) 

Total 353 (100) 

Grade First primary 63 (17.85) 

Second primary 72 (20.40) 

Third primary 63 (17.85) 

Forth primary 80 (22.65) 

Fifth primary 75 (21.25) 

Total 353 (100) 

 

An EFA was conducted using the principal 

components method with orthogonal rotation, 

which resulted in the extraction of four main 

factors with an eigenvalue more significant than 

one. These four factors explained 76.51% of the 

total variance of the scale. Table 4 provides the 

results of the EFA and the children's motivation 

questionnaire for exercise and diet. 

CFA was used to check the construct validity of the 

MED-C. The model is mentioned in figure 1 and the 

CFA results are presented in tables 5 to 7. 

The results of table 5 indicate that the measurement 

model for the MED-C is acceptable. The relative chi-

square index of the model was 2.53, which is within the 

acceptable range. Additionally, the comparative indices 

of Tucker-Lewis index (TLI) and comparative fit index 

(CFI) were higher than 0.9, indicating a good fit. The 

goodness of fit index (GFI), parsimony CFI (PCFI), was 

also favorable, with a value greater than 0.5. Finally, the 

model's overall fit was good, with a root mean square 

error of approximation (RMSEA) value of 0.066. 

 
Figure 1. Measurement model of motivation 

questionnaire for children's exercise and diet 

 

Based on table 6, the second-order CFA 

measurement model revealed that all four factors of the 

questionnaire, namely motivation and exercise 

demand, motivation and diet demand, had high 

correlation factor loadings with the entire 

questionnaire. These significant factor loadings were 

found to be at the 0.001 level. 

Its correlation with the PAQ-C was used to check 

the convergent validity of the motivation to exercise 

subscale. The correlation between the motivation for 

exercise subscale of the MED-C questionnaire and the 

PAQ-C was significant at 0.001 (Table 8). The average 

variance extracted (AVE) index in the questionnaire 

subscale was higher than 0.5 (Table 8). These results 

show that the subscale of the motivation questionnaire 

for exercise has good convergent validity. 

 

Table 4. Expressions and factor weights of expressions and eigenvalues of motivation  

questionnaire for children's physical activity and diet 

Question Factor load Amount of shares Question Factor load Amount of shares 

Exercise motivation 

1 0.559 0.700 4 0.920 0.562 

2 0.640 0.713 5 0.804 0.744 

3 0.633 0.732    

Eigenvalue: 8.89, percent variance: 30.97 

Exercise demand 

6 0.699 0.650 8 0.813 0.746 

7 0.780 0.733    

Eigenvalue: 1.33, percent variance: 25.96 

Diet motivation 

9 0.735 0.787 12 0.671 0.645 

10 0.765 0.788 13 0.874 0.785 

11 0.767 0.768    

Eigenvalue: 1.17, percent variance: 13.29 

Diet demand 

14 0.815 0.745 16 0.739 0.705 

15 0.682 0.642    

Eigenvalue: 1.01, percent variance: 6.29 



 

 
 

http://jrrs.mui.ac.ir 

Persian version of the MED-C questionnaire Beigi and Badami 

Journal of Research in Rehabilitation of Sciences/ Vol 17/ August 2021 85 

Table 5. Fit indices of the motivation questionnaire measurement model for children's exercise and diet 
Index name  Desired 

limit 

Index value 

in the model 

P Status in the model 

Absolute Chi-square P > 0.05 245.209 0.001 Optimum according to 
other indicator 

DF - 97 - - 
Comparative TLI > 0.9 0.957 - Optimal 

Relative fit (CFI)  0.965 -  
Thrifty PCFI > 0.5 0.780 - Optimal 

RMSEA < 0.1 0.066 - Optimal 
Normalized chi-square (CMIN/DF) < 5 2.528 - Optimal 

RMSEA: Root mean square error of approximation; DF: Degree of freedom; TLI: Tucker-Lewis index; CFI: Comparative fit index; PCFI: 
Parsimony comparative fit index; CMIN/DF: Chi-square divided by degrees of freedom 

 
Table 6. Results of confirmatory factor analysis 

(CFA) on the main factors of the motivation 
questionnaire for children's exercise and diet 

First order factor Standard 

estimate 

Critical 

value 

P 

Exercise motivation 0.932   
Exercise demand 0.846 8.92 0.001 
Diet motivation 0.960   
Diet demand 0.920 12.19 0.001 

 
Internal consistency of the questionnaire using 

Cronbach's alpha coefficient (exercise: 0.81, diet: 
0.84), composite reliability coefficient (exercise: 
0.88, diet: 0.76), and classification (exercise: 0.73, 
diet: 0.79) was confirmed. 
 

Discussion 
In this study, the questionnaire measuring motivation 
towards exercise and diet among children was 
translated into Farsi and standardized. The results 
revealed that the eight items comprising the exercise 
subscale effectively differentiated between individuals 
with low and high motivation for exercise. Similarly, 
for the dieting subscale, each item discriminated well 
between individuals with low and increased 
motivation. The final Farsi version of the questionnaire 
exhibited two factors, consistent with the English 
version (18). The internal consistency of both factors 
was acceptable, albeit lower than the English version 
(0.87 for exercise and 0.90 for diet in the English 
version). The questionnaire was introduced in 2020 

and has not yet been localized in any language other 
than Farsi, precluding the possibility of comparing its 
psychometric properties with different localized 
versions. 
 

Limitations 
The study did not use the test-retest method to 
determine reliability. However, if this tool needs to be 
used multiple times in a specific group of children, it is 
important to know its test-retest reliability. It should be 
noted that this questionnaire was designed for children 
aged 7 to 11, and further research is necessary to 
determine its psychometric properties for children of 
other ages. 
 

Recommendations 
According to the results of the present study, it is 
suggested to determine the test-retest reliability of 
MED-C questionnaire in future studies. You can also 
use this questionnaire to know the needs and 
motivations of children's exercise and diet, and based 
on that, interventions can be planned to change the 
motivation and behavior of children with weight 
problems, at risk, and without weight problems. 
 

Conclusion 
In general, the findings obtained from this study indicate 
that MED-C is a valid and reliable tool for evaluating the 
needs and motivations of exercise and diet of Persian-
speaking children aged 7 to 11 years old. 

 
Table 7. The results of confirmatory factor analysis (CFA) in the measurement model of motivation  

questionnaire for children's exercise and diet 
Phrases Standard estimate Critical value P value  Phrases  Standard estimate Critical value P value 

1 0.883   9 0.905 14.65 0.001 
2 0.882 10.30 0.001 10 0.902 14.62 0.001 
3 0.896 10.36 0.001 11 0.873 14.25 0.001 
4 0.509 10.30 0.001 12 0.655   
5 0.459 7.24 0.001 13 0.350 5.94 0.001 
6 0.796 16.79 0.001 14 0.830 18.24 0.001 
7 0.888 19.20 0.001 15 0.795 17.17 0.001 
8 0.833   16 0.838   
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Table 8. Internal correlation results of motivation 

subscale for physical exercise and convergent  

validity index 

Variables Motivation subscale 

for exercise 

AVE 

Motivation subscale  

for exercise 

- 0.597 

The amount of exercise P < 0.001, 0.730* - 
AVE: Average variance extracted 

 

Acknowledgments 
We hereby thank and appreciate the efforts of all 

participants in the research. 

 

Authors’ Contribution 
Study design and ideation: Rokhsareh Badami 

Getting financial resources for the study: This 

research was done at the personal expense of the first 

author, Najme Beigi 

Scientific and executive support of the study: 

Rokhsareh Badami, Najme Beigi 

Data collection: Najme Beigi 

Analysis and interpretation of the result: Rokhsareh 

Badami 

Specialized statistics services: Rokhsareh Badami 

Manuscript preparation: Rokhsareh Badami, Najme Beigi  

Specialized scientific evaluation: Rokhsareh Badami, 

Najme Beigi 

Confirming the final manuscript to be submitted: 

Rokhsareh Badami, Najme Beigi 

Maintaining the integrity of the study process from 

the beginning to the publication: Rokhsareh Badami, 

Najme Beigi 

 

Funding 
The findings of the current research are extracted  

from the doctoral thesis at Islamic Azad University, 

Isfahan Branch (Khorasgan) with code of ethics 

(IR.IAU.KHUISF.REC.1401.087), which was done 

without financial support. Islamic Azad University of 

Isfahan Branch (Khorasgan) had no opinion on data 

collection, analysis and reporting, manuscript 

preparation, and final approval of the article for 

publication. 

 

Conflict of Interest 
There is no conflict of interest. The findings of the 

present research are extracted from the thesis at 

Islamic Azad University, Isfahan Branch 

(Khorasgan). Rokhsare Badami is a member of the 

faculty and supervisor of the thesis and Najmeh Beigi 

is a master of motor behavior at Islamic Azad 

University, Isfahan (Khorasgan) Branch. 
 

 

References 
1. Nittari G, Scuri S, Petrelli F, Pirillo I, di Luca NM, Grappasonni I. Fighting obesity in children from European World Health 

Organization member states. Epidemiological data, medical-social aspects, and prevention programs. Clin Ter 2019; 170(3): 

e223-e230. 

2. Kansra AR, Lakkunarajah S, Jay MS. Childhood and adolescent obesity: A review. Front Pediatr 2020; 8: 581461. 

3. Freedman DS, Khan LK, Serdula MK, Dietz WH, Srinivasan SR, Berenson GS. The relation of childhood BMI to adult 

adiposity: The Bogalusa Heart Study. Pediatrics 2005; 115(1): 22-7. 

4. de Ferranti SD, Steinberger J, Ameduri R, Baker A, Gooding H, Kelly AS, et al. Cardiovascular risk reduction in high-risk 

pediatric patients: A scientific statement from the American Heart Association. Circulation 2019; 139(13): e603-e634. 

5. Hall JE, do Carmo JM, da Silva AA, Wang Z, Hall ME. Obesity, kidney dysfunction and hypertension: Mechanistic links. Nat 

Rev Nephrol 2019; 15(6): 367-85. 

6. Quail DF, Dannenberg AJ. The obese adipose tissue microenvironment in cancer development and progression. Nat Rev 

Endocrinol 2019; 15(3): 139-54. 

7. Tirosh A, Shai I, Afek A, Dubnov-Raz G, Ayalon N, Gordon B, et al. Adolescent BMI trajectory and risk of diabetes versus 

coronary disease. N Engl J Med 2011; 364(14): 1315-25. 

8. Friedemann C, Heneghan C, Mahtani K, Thompson M, Perera R, Ward AM. Cardiovascular disease risk in healthy children 

and its association with body mass index: Systematic review and meta-analysis. BMJ 2012; 345: e4759. 

9. Safaei M, Sundararajan EA, Driss M, Boulila W, Shapi'i A. A systematic literature review on obesity: Understanding the 

causes & consequences of obesity and reviewing various machine learning approaches used to predict obesity. Comput Biol 

Med 2021; 136: 104754. 

10. Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being. 

Am Psychol 2000; 55(1): 68-78. 

11. Sarrazin P, Vallerand R, Guillet E, Pelletier L, Cury F. Motivation and dropout in female handballers: A 21-month 

prospective study. Eur J Soc Psychol 2002; 32(3): 395-418. 

12. Balaguer I, Castillo I, Duda J. Autonomy support, needs satisfaction, motivation and well-being in competitive athletes: A test 

of the self-determination theory. Revista de Psicologia del Deporte 2008; 17(1): 123-39. 

13. Ryan RM, Deci EL. Self-Determination theory: Basic psychological needs in motivation, development, and wellness. New 

York, NY: Guilford Publications; 2017. 



 

 
 

http://jrrs.mui.ac.ir 

Persian version of the MED-C questionnaire Beigi and Badami 

Journal of Research in Rehabilitation of Sciences/ Vol 17/ August 2021 87 

14. Mieziene B, Sinkariova L, Adomaviciute E. The importance of perceived autonomy support and previous behaviour for 

autonomous motivation in patients with type 1 diabetes. Int J Psychol 2015; 17: 57-78. 

15. Buttitta M, Rousseau A, Guerrien A. A new understanding of quality of life in children and adolescents with obesity: 

Contribution of the self-determination theory. Curr Obes Rep 2017; 6(4): 432-7. 

16. Sebire SJ, Jago R, Fox KR, Edwards MJ, Thompson JL. Testing a self-determination theory model of children's physical 

activity motivation: A cross-sectional study. Int J Behav Nutr Phys Act 2013; 10: 111. 

17. Teixeira PJ, Silva MN, Mata J, Palmeira AL, Markland D. Motivation, self-determination, and long-term weight control. Int  

J Behav Nutr Phys Act 2012; 9: 22. 

18. Pietrabissa G, Rossi A, Borrello M, Manzoni GM, Mannarini S, Castelnuovo G, et al. Development and validation of a  

self-determination theory-based measure of motivation to exercise and diet in children. Front Psychol 2020; 11: 1299. 

19. Crocker PR, Bailey DA, Faulkner RA, Kowalski KC, McGrath R. Measuring general levels of physical activity: Preliminary 

evidence for the Physical Activity Questionnaire for Older Children. Med Sci Sports Exerc 1997; 29(10): 1344-9. 

20. Erdim L, Ergun A, Kuguoglu S. Reliability and validity of the Turkish version of the Physical Activity Questionnaire for 

Older Children (PAQ-C). Turk J Med Sci 2019; 49(1): 162-9. 

21. Aggio D, Fairclough S, Knowles Z, Graves L. Validity and reliability of a modified English version of the physical activity 

questionnaire for adolescents. Arch Public Health 2016; 74: 3. 

22. Zameni L, Yeylaghi Ashrafi MR, Khalaji H. psychometric properties of the Persian version of the Physical Activity 

Questionnaire for Older Children (PAQ-C). Sport Physiology 2020; 11(44): 123-42. [In Persian]. 

23. Lawshe CH. A quantitative approach to content validity. Pers Psychol 1975; 28(4): 563-75. 


