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Abstract
Background: Healthy dietary behaviors are acquired during adolescence and track into adulthood. To promote 

dietary behaviors of adolescents, studying the predisposing and enabling factors that are associated with dietary 
behaviors is indispensible. 

Objectives: This study investigates the relationship between dietary behaviors and attitudes as predisposing 
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In order to effectively promote nutritional behaviors of adolescents, 
or to intervene to correct nutritional problems, it is necessary to 
describe the dietary behaviors and their determinants [15]. According 
to Green and Kreuter [16], a systematic need assessment has to be 
considered first in planning health promotion programs [17]. For 
the purpose of the present study, a conceptual model of the dietary 
behavior of school going Sudanese adolescents aged 10 to 15 years 
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these food items. Liking of the food items was measured on a four-
point scale (like, neither like nor dislike, dislike, and do not know). 
A mean score was calculated for the four food groups, namely fruits 
and vegetables (fruits, vegetables, fresh fruit juices) energy source 
foods (cereals, confectionaries, fatty foods and soft drinks), proteins 
source foods (meats, legumes, eggs) and dairy products (milk, milk 
products). Secondly, perceived importance was measured by providing 
the participants a checklist of the 18 food items, asking for the level of 
importance of the named food item to their bodies. A four-point scale 
was presented, which was ultimately dichotomized into two categories, 
a score ‘1’ for perceiving the food item as “important” and a score of 
‘0’ for “neither important nor unimportant”, “not important” and “do 
not know” scored. Again, a mean score was computed for each of the 
four food groups.

Enabling factors: Availability and affordability of foods were the 
variables measuring the ability to acquire food. For the 18 food items 
described above, participants had to indicate whether the item was 
available or not, and whether it was affordable or not. By affordability, 
we meant that food items are purchasable for a reasonable price by the 
participants and their household. This was explained to the participants 
by the interviewers. In the questionnaire, there were four answering 
possibilities for the availability items, as well as for the affordability 
items, which were transformed into two categories. The answer 
“available” was scored ‘1’; “unavailable”, “sometimes”, and “do not 
know” were combined into one category as ‘0’, “not available”. Similarly, 
the answering category “affordable” was scored as ‘1’; “unaffordable”, 
“sometimes”, “not affordable”, and “do not know” were combined into 
one category (and scored as ‘0’), for each variable a mean score was 
created for each of the four food groups.

Dietary behaviours: Participants in this study provided 
information on the average frequency of consumption (un-quantified 
for weight) of the 18 food items over the previous week, by selecting 
one of seven frequencies ranging from “never” to “every day more 
than once a day”. The food list aimed to cover the most commonly 
consumed foods among adolescents in Khartoum state. 

The scores in each of the 18 food items were recoded into an 
estimation of the daily frequency of consumption. Recoding was done 
as follows: in order to approach a ratio scale: everyday more than once 
(1=1.5), once a day (2=1), 5 to 6 days a week (3=.79), 2 to 4 days a 
week (4=.43), once a week (5=.14), less than once a week (6=.07), never 
(7=0), doesn’t know (8=0). The 3 missing values were treated as zero. 
Subsequently, additive sum scores were calculated indicating the four 
food groups: the energy source foods group score was composed of 8 
different food items, containing mainly high carbohydrates and fats. 
Fruits and vegetables group encompassed 5 foods items or drinks, 
mainly rich in fresh fruits and vegetables. The protein group included 6 
foods items and drinks containing high protein value. The dairy group 
comprised 3 items, mainly milk and milk products.

Data analysis

Statistical analyses were conducted using SPSS, version 17.0. 
Descriptive statistics were calculated to describe means and standards 
deviations for boys and girls. Gender differences in dietary behaviors, 
predisposing (attitudes measures) and enabling factors (availability 
and affordability) of foods were analyzed using independent samples 
student t-test. Linear regression was employed to test for associations 
between gender, age, attitudes (both liking and perceived importance), 
availability and affordability of foods as predictors for outcome 
variables, which were dietary behaviors classified into four food groups 
scales. Next, tests for association between the predisposing factors and 
the outcomes when moderated by the enabling factors were executed, 
separately for the four food groups. The statistical significance was set 
at P<0.05. 

Results
Table 1 shows the overall intake of fruits and vegetables, energy 

foods sources, proteins and dairy foods and drinks groups, among 
school going adolescents 10-15 years old. 

Girls showed a higher daily mean intake of fruits and vegetables 

Total sample (n=800) Boys (n=349) Girls (n=451) P-valuea

Fruits/Vegetables intake 3.34 ± 1.36 3.18 ± 1.34 3.46 ± 1.37 <.004
Liking fruits and vegetables .66 ± .16 .68 ± .14 .65 ± .17 <.001
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than boys. In this study, boys reported more positive attitudes towards 
fruits and vegetables compared to girls. 

There was no significant difference between boys and girls, 
regarding their belief in the importance of fruits and vegetables 
to the wellbeing of the body. Girls reported higher intake of energy 
food sources than boys. Positive attitudes towards eating energy food 
sources were reported more by boys than girls. Mean daily intake of 
proteins by boys and girls did not differ significantly, while liking the 
intake of protein foods was reported more by boys than girls. Boys 
reported a stronger belief in the importance of protein to the body 
than girls. Intake of dairy products was more reported by boys than 
girls. Attitudes of boys towards the intake of dairy products were 
significantly higher than girls. No variation between boys and girls, 
with regard to their perception about the importance of dairy products. 
There was no difference between boys and girls regarding affordability 
and availability of any of the four food groups.

The model of this study assumed that the effects of predisposing 
factors on dietary behaviors were moderated by enabling factors, but 
the independent variables were highly correlated; multicollinearity 
resulted when the interaction terms were incorporated. With the 
elimination of interaction terms, Tolerance values extended from low 
(.685) to high (.988), and the Variance Inflation Factor (VIF) values 
ranged from 1.012 to 1.460. Based on the cut-off points for determining 
the presence of multicollinearity as Tolerance value less than .10 and 
VIF value of about 10; the interaction terms were excluded from the 
final model [23]. 

Table 2 shows multivariate linear regression results, the model 
entered to test for associations between the four food groups and 
demographic variables, standard of living, predisposing and enabling 
factors. 

The regression model for fruits and vegetables indicated that all 
independent variables taken together account for 20.7% of the variance 
of intake of fruits and vegetables. Intake of fruits and vegetables was 
higher among girls and adolescents who scored higher in liking fruits 
and vegetables, perceived importance of fruits and vegetables, and 
greater affordability and availability of fruits and vegetables. 

Regarding the energy food source group, all predictors explain 
16.4% of the variance in intake of energy food products. Girls 
consumed more energy food group than boys. While liking energy 
food products, perceived importance of energy food, affordability and 
availability of energy foods were reported more by boys compared 
to girls. Liking, perceived importance of energy food products, 
Affordability and availability of energy foods had a positive influence 
on their consumption. 

Attitudes towards protein foods intake differ significantly, whereas 
boys reported more liking and better perception about the importance 
of proteins to body. The model for protein intake explained 17.6% 
of the total variance in intake. Gender was positively associated with 
protein intake, as our study revealed that girls consumed slightly more 
protein foods than boys. Perceived importance of proteins foods to the 
body was positively related to their consumption. Affordability and 
availability of protein-containing foods were significant predictors for 
the intake of protein foods. 

Dairy products were more favored by boys compared to girls. For 
dairy products, the model explained 18.1% of the variance in intake. 
Association between intake of dairy products and liking of dairy 
products was a significant predictor for actual intake of dairy products. 
Furthermore, perceived importance of dairy products to the body also 
predicted the intake of dairy products. Affordability and availability of 
dairy products in the household were highly significant predictors for 
the intake of dairy products. 

Age was not a predictor for any of the dietary behaviors. SLI 
was positively correlated with affordability (r =.13 to .22 for the four 
food groups) and availability (r=.11 to .28) of the food items in the 
household, but it did not contribute to the intake of the different food 
groups. Liking the foods and perceived belief of the importance of the 
four food groups to the body were positively correlated (r=.29 to .44).

Discussion
This study investigated predisposing and enabling factors that 

determine the dietary behaviors of adolescents in Sudan, a developing 
country facing instability. The findings showed considerable 
association of the enabling factors of food acquisition (affordability 
and availability), with the consumption of all four food groups. Since, 
dietary intake is influenced by the food being physically affordable and 
available; our findings correspond with our assumption in considering 
these enabling factors as direct determinants of dietary behaviors of 
adolescents, as proposed in the conceptual model described in the 
Introduction section. 

The finding in this study revealed that gender contributes as 
influential predictors for the consumption of energy food supply and 
proteins, whereas girls consume more of these food items compared to 
boys. This finding contradicts with the findings in a study conducted 
in Nigeria [24]. 

In addition to the relatively positive predictive influences of gender 
and attitudes of participants in this study, the perceived affordability 
and availability of foods were also influential predictors for the entire 
intake of all food groups. Surprisingly, the SLI did not contribute 
to as additional prediction of food intake. A relatively high level of 

*p ≤ .05; ** p ≤ .01; *** p ≤ .001
aStandardized beta weight reported

Table 2: Multivariate linear regression analysis for fruits and vegetables, energy, protein, and dairy intake among adolescents’ boys and girls living in Khartoum State.

Predictorsa Fruits/Vegetables group Energy group Protein group Dairy group
Gender .116*** .108*** .069* .013
Age -.005 .001 -.033 -.059
Standard of Living .051 .043 -.065 .044
Attitudes in terms of liking the food group .104** .185*** .054 .240***
Attitudes in terms of perceiving the importance of food group to the body .092** .130*** .087** .071*
Affordability of the food group by the household .166*** .112** .155*** .155***
Availability of the food group in the household .267*** .157*** .302*** .166***
R2  .207 .164 .176 .181



http://www.epi.umn.edu/let/pubs/img/adol_ch1.pdf
http://www.epi.umn.edu/let/pubs/img/adol_ch1.pdf
http://whqlibdoc.who.int/publications/2005/9241593660_eng.pdf
http://whqlibdoc.who.int/publications/2005/9241593660_eng.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16030505
http://www.ncbi.nlm.nih.gov/pubmed/16030505
http://www.ncbi.nlm.nih.gov/pubmed/9436064
http://www.ncbi.nlm.nih.gov/pubmed/9436064
http://www.ncbi.nlm.nih.gov/pubmed/9436064
http://www.ncbi.nlm.nih.gov/pubmed/16309736
http://www.ncbi.nlm.nih.gov/pubmed/16309736
http://www.ajol.info/index.php/saje/article/view/24987
http://www.ajol.info/index.php/saje/article/view/24987
http://www.journals.elsevierhealth.com/periodicals/yjada/article/S0002-8223(02)90421-9/abstract
http://www.journals.elsevierhealth.com/periodicals/yjada/article/S0002-8223(02)90421-9/abstract
http://www.ncbi.nlm.nih.gov/pubmed/16904006
http://www.ncbi.nlm.nih.gov/pubmed/16904006
http://www.ncbi.nlm.nih.gov/pubmed/16904006
http://www.aucegypt.edu/gapp/cmrs/documents/agnesdegeoffroy.pdf
http://www.aucegypt.edu/gapp/cmrs/documents/agnesdegeoffroy.pdf
http://www.aucegypt.edu/gapp/cmrs/documents/agnesdegeoffroy.pdf
http://www.aucegypt.edu/gapp/cmrs/documents/agnesdegeoffroy.pdf
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&ved=0CGcQFjAH&url=http%3A%2F%2Fwww.emro.who.int%2Fdsaf%2Femropub_2010_1273.pdf&ei=AHB6UejyJeiXiAffv4DQCg&usg=AFQjCNHf_RHiBm8S8oADbIGN4VO7Tq_KIw&sig2=RMCHoVtMyYWbt8Z01Py2ZQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&ved=0CGcQFjAH&url=http%3A%2F%2Fwww.emro.who.int%2Fdsaf%2Femropub_2010_1273.pdf&ei=AHB6UejyJeiXiAffv4DQCg&usg=AFQjCNHf_RHiBm8S8oADbIGN4VO7Tq_KIw&sig2=RMCHoVtMyYWbt8Z01Py2ZQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&ved=0CGcQFjAH&url=http%3A%2F%2Fwww.emro.who.int%2Fdsaf%2Femropub_2010_1273.pdf&ei=AHB6UejyJeiXiAffv4DQCg&usg=AFQjCNHf_RHiBm8S8oADbIGN4VO7Tq_KIw&sig2=RMCHoVtMyYWbt8Z01Py2ZQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&ved=0CGcQFjAH&url=http%3A%2F%2Fwww.emro.who.int%2Fdsaf%2Femropub_2010_1273.pdf&ei=AHB6UejyJeiXiAffv4DQCg&usg=AFQjCNHf_RHiBm8S8oADbIGN4VO7Tq_KIw&sig2=RMCHoVtMyYWbt8Z01Py2ZQ
http://www.ncbi.nlm.nih.gov/pubmed/16278013
http://www.ncbi.nlm.nih.gov/pubmed/16278013
http://www.ncbi.nlm.nih.gov/pubmed/16278013
http://www.ncbi.nlm.nih.gov/pubmed/19034840
http://www.ncbi.nlm.nih.gov/pubmed/19034840


Citation: Mukhayer AIG, van den Borne HW, Crutzen R, de Vries N (2013) Determinants of Dietary Behaviors of School Going Adolescents 

Page 6 of 6

ƩƽƺǃƻƳ���ǚ�ƜǁǁǃƳ���ǚ��������
Ɲ�ƖƶƷƺƲ�ƔƲƽƺƳǁƱ�ƕƳƶƯǄ

ƜƦƦơ������������ƝƖƔƟƕ��ƯƼ�ƽƾƳƼ�ƯƱƱƳǁǁ�ƸƽǃǀƼƯƺ�

15.	Worsley T (2008) Nutrition promotion: Theories and methods, systems and
settings. CABI: Oxfordshire, UK 434.

16.	Green LW, Kreuter MW (1991) Health promotion planning an educational and
environmental approach. Mayfield Publishing Company, London, UK.

17.	Bartholomew LK, Parcel GS, Kok G, Gottlieb NH, Fernández ME (2011)
Planning health promotion programs: An intervention mapping approach. (3rd

Edn.), San Francisco. 

18.	Glanz K, Rimer BK, Viswanath (2008) Health behavior and health education:
Theory research and practice. (4th Edn.), Jossey-Bass Publisher, USA.

19.	

http://onlinelibrary.wiley.com/doi/10.1002/erv.954/abstract
http://onlinelibrary.wiley.com/doi/10.1002/erv.954/abstract
http://www.worldcat.org/title/health-promotion-planning-an-educational-and-environmental-approach/oclc/22665581'
http://www.worldcat.org/title/health-promotion-planning-an-educational-and-environmental-approach/oclc/22665581'
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0470528516.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0470528516.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0470528516.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0787996149.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0787996149.html
http://lib.bioinfo.pl/paper:11525391
http://lib.bioinfo.pl/paper:11525391
http://lib.bioinfo.pl/paper:11525391
http://www.ncbi.nlm.nih.gov/pubmed/11795063
http://www.ncbi.nlm.nih.gov/pubmed/11795063
http://www.ncbi.nlm.nih.gov/pubmed/11227840
http://www.ncbi.nlm.nih.gov/pubmed/11227840
http://www.ncbi.nlm.nih.gov/pubmed/11227840
http://www.ncbi.nlm.nih.gov/pubmed/10836174
http://www.ncbi.nlm.nih.gov/pubmed/10836174
http://www.researchgate.net/publication/46032892_Nutritional_Status_and_Energy_Intake_of_Adolescents_in_Umuahia_Urban_Nigeria
http://www.researchgate.net/publication/46032892_Nutritional_Status_and_Energy_Intake_of_Adolescents_in_Umuahia_Urban_Nigeria
http://www.researchgate.net/publication/46032892_Nutritional_Status_and_Energy_Intake_of_Adolescents_in_Umuahia_Urban_Nigeria
http://www.fao.org/fileadmin/user_upload/sifsia/docs/SudanFoodInsecurityAssessment_NBHS_July10.pdf
http://www.fao.org/fileadmin/user_upload/sifsia/docs/SudanFoodInsecurityAssessment_NBHS_July10.pdf

	Title
	Corresponding author
	Abstract 
	Keywords
	Introduction
	Methodology
	Study design and population
	Data collection
	Measurements 
	Data analysis

	Results
	Discussion
	Limitations
	Conclusions and Implications
	Acknowledgements
	Figure 1
	Table 1
	Table 2
	References

