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Abstract

Background: A diet rich in fruits and vegetables can lower the risk of cancer, cardiovascular diseases and strokes. For adolescents,
particularly females, eating enough fruits and vegetables is critical. This study intended to explore fruits and vegetables intake
among the female adolescents living in the city of Isfahan, Iran.
Methods: This descriptive-analytical study was performed on 331 female students, who were recruited by cluster randomized sam-
pling. A valid self-designed questionnaire was used that covered a set of items on demographic data and amount of fruits and
vegetables used by the students. This questionnaire was completed by the students in their classrooms, during school hours.
Results: The average intake of fruits and vegetables by female adolescents was 3.11 servings per day. In this study, for 10.3% of the
female adolescents, the intake of fruits and vegetables was 5 servings or more. For female adolescents, there was a statistically sig-
nificant correlation between the consumption of fruits and vegetables and the level of education of their parents. It was also found
that the intake of fruits and vegetables was positively correlated with the household’s income.
Conclusions: Given the standard values reported for the intake of fruits and vegetables, the findings of this study revealed that the
female adolescents participating in this research were susceptible to the health risks resulting from insufficient consumption of
fruits and vegetables.
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1. Background

A low fat diet, high in fruits and vegetables, has been
recommended as a healthy diet with positive effects on
health (1). Fruits and vegetables are lower in calories but
high in vitamins, minerals and fibers (2). It is argued that
fruits and vegetables can be regarded as a suitable replace-
ment for high-fat foods, especially saturated fat, carbohy-
drate and sodium, so that the variety and quality of these
foods can have positive health effects (3, 4). It has been re-
ported that low consumption of fruits and vegetables may
decrease cardiovascular diseases by up to 31%, brain strokes
up to 19%, and gastrointestinal tract cancer up to 19% (5).
Given the role of daily intake of vegetables and fruits in the
promotion of the community’s health, it is recommended
for all individuals to include at least 400 gr or five serv-
ings of fruits and vegetables per day in their diets to pre-
vent cardiovascular diseases and cancer (6). The literature
reports different estimates for the amount of vegetables
and fruits consumption ranging from 100 gr per day, in
undeveloped nations, to about 450 gr in European nations
(5). The amount of vegetable and fruit intake among the
adolescents is lower than the recommended servings. Ac-
cording to the Disease control and prevention organiza-

tion’s report, only 20.3% of female adolescents aged 9 to 12,
eat 5 (or more) servings of fruits/vegetables, daily (7). As
per the national health and nutrition examination survey
(NHANES), the amount of fruit intake is 3 units per day for
girls aged 12 to 19 years old (8). The main purpose of health-
oriented interventions is to promote diet quality. Such in-
terventions are also of particular importance for the ado-
lescent age group. In order to execute these interventional
plans in a better way, it is very important to recognize vari-
ables related to diet and identify factors related to change
of behavior (9).

Numerous studies have been conducted on different
factors affecting fruit/vegetable intake in terms of individ-
ual (gender, education (8, 10), cultural factors, financial sta-
tus, and nutritional awareness) and situational levels (so-
cial support, accessibility, and availability) (11). There are
also various researches, which have tried to explore the as-
sociation between demographic variables, health-related
factors, and fruits/vegetables consumption among indi-
viduals. As per the findings of these studies, aging individ-
uals, females, individuals with higher income, and physi-
cally active individuals with normal Body Mass Index (BMI)
tend to consume much more fruits/vegetables compared
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to other groups (12, 13). According to the study findings
of Jones, household income was not significantly related
to fruits/vegetables consumption among children (14). Al-
though there are numerous factors affecting the amount
of fruits/vegetables consumed by adolescents, the major-
ity of studies tried to explore household’s life style to find
its relation with fruits/vegetables consumption (15). The
number of existing studies on exploring the association
between demographic variables and fruits/vegetables con-
sumption among adolescents are very limited, with most
of them conducted on European nations. As a result, given
the need for such analysis for Iranian adolescents, the au-
thors decided to explore fruits/vegetables intake among fe-
male adolescents in the city of Isfahan and its association
with the demographic variables.

2. Methods

This study was conducted using descriptive-analytical
method on female students of high schools, recruited from
5 regions of Isfahan city, during the academic year 2013
to 2014. Among 350 questionnaires distributed among re-
gion number 5 students, only 331 were complete and an-
alyzable. Sampling was conducted using the multi-stage
cluster sampling method. In this method, from a total 5
regions of Isfahan city, 2 girls’ high schools were selected
randomly so that, in total 10 girls’ high schools were se-
lected proportional to the sample size. In the next step,
from every high school and from every level of study (1, 2
and 3), only one class was chosen. This research was con-
ducted by obtaining required permits from the University
Rresearch Council and written consent from the Education
and Training authorities. Considering the curriculum of
the selected samples and after making necessary arrange-
ments with the management of the school, the researchers
visited the high schools in person at different times to dis-
tribute the questionnaires among students. It is worth
mentioning that at first, the researchers gave some infor-
mation to the students, explaining the objectives of the
study and assuring them of the confidentiality of the data.
Those, who did not want to participate in the study or
those, who delivered incomplete questionnaires, were ex-
cluded from the study.

Data were collected using anonymous self-
administered questionnaires, covering both close and
open items. Designing of the questionnaire was done by
studying related textbooks and articles, and by expert
recommendations. The questionnaire composed of two
sections: the first section covered items on the age, region,
class, field of study, parents’ job and level of education, the
size of the household, the household income, and the self-
assessment of the economic status. The second section was

dedicated to items on the frequency of fruits/vegetables
intake and their types. After collecting data and their
rating, the obtained data were entered in SPSS 17 software
to be analyzed using descriptive statistics and one way
analysis of variance (ANOVA).

3. Results

The age range of the study participants was 14 to 18
years old (mean age of 15.61 ± 1.02). In Table 1, the de-
mographic characteristics of the subjects have been sum-
marized. The highest and lowest frequencies observed for
fruit or fresh fruit juice was two servings daily (93 subjects,
28.2%) and one serving on the alternate-day (10 subjects,
3%), respectively. Overall, 1.5% of the female students (5 sub-
jects) asserted that they never consumed fruit or fresh fruit
juice (Table 2). In general, the mean intake of fruits among
female students was 1.75 with a standard deviation of 1.46.
As far as consuming vegetables was concerned, the high-
est and lowest frequency was found to be two servings per
day (106 subjects, 32.3%) and five servings or more per day (8
subjects, 2.4%) while 9 subjects (2.7%) reported that they did
not consume any kind of vegetable (Table 2). The mean con-
sumption rate among female students was 1.36 with a stan-
dard deviation of 1.16. Regarding the association between
the fruits/vegetables consumption and year of education
at high school, it was found that eating vegetables was sig-
nificantly higher among students in the second year com-
pared to other years (P = 0.04). Regarding the relation-
ship between fruits/vegetables intake and level of study
of the parents, the results of one way ANOVA showed that
fruits/vegetables intake was higher for girls whose father (P
= 0.492) and mother (P = 0.012) had higher levels of educa-
tion. Regarding the association between fruits/vegetables
consumption and household income, higher fruit intake
was observed for households of higher income (P = 0.005)
(Table 3). However, there was no statistically significant as-
sociation between age (P = 0.266), city regions (P = 0.344),
and the job of the parent (P = 0.433), and fruits and vegeta-
bles consumption among female students.

4. Discussion

Given the fact that using fruits/vegetables is positively
related with lower health risks such as cardiovascular dis-
eases and cancer (16), the importance of consuming these
group of foods should not be ignored (17, 18). Consuming
sufficient fruits and vegetables plays an effective role in
the absorption of minerals required for building healthy
bones (19). Burning, in his study reported that female
students aged between 14.1 and 19.8 years old, indicated a
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mean intake of 3.6 servings of fruits/vegetables each day
with 23.1% of them consuming over 5 servings of daily
fruits/vegetables (20).

Despite the high nutritional value of fruits/vegetables,
the majority of the students participating in this study
tended to use fruits/vegetables less than 3 servings each
day. In Dietz’s study, more than half of the participants had
less than 5 servings of fruits/vegetables in their daily diets.
In this study, it was argued that this inappropriate diet may
be continued until their adulthood (21). Insufficient or
low consumption of fruits/vegetables may influence body
mass index (BMI) directly or indirectly (22), reflecting the
significance of fruits/vegetables intake for weight manage-
ment purposes (21).

One of the factors related to fruits/vegetables intake,
investigated in this study, was the direct relationship ob-
served between the level of study of the parents and the
amount of fruits/vegetables consumption. Similar to the
present study, Riediger in his study revealed that there was
a direct relationship between level of parents’ education
and fruits/vegetables consumption. In this study, it is ar-
gued that such positive effect may have resulted from nu-
trition trainings received by the parents or the parents’
higher awareness regarding health risks and chronic dis-
eases (23). Individuals of higher levels of education com-
monly have higher income. As a result, level of education is
positively related to nutrition awareness and the amount
of fruits/vegetables intake for the prevention of diseases
(24).

In the present study, it was found that household
income is directly associated with consumption of
fruits/vegetables for Chinese and American adolescents,
and Irish and African American adults (25). As per the find-
ings of one study conducted in Netherlands, one of the
major factors contributing to the low fruits/vegetables in-
take is the high cost of fruits/vegetables (26). Furthermore,
surveys by the world health organization (WHO) during
years 2002 and 2003 revealed that more than ¾ of the males
and females in 52 nations with low and medium income
levels consume 5 servings of fruits and vegetables in their
daily diets, which is lower than minimum recommended
values (27). As opposed to these findings, no statistically
significant association was reported between the cost of
fruits/vegetables and the socio-economic status, and the
fruits/vegetables intake in Pearson’s study (28). There are
some limitations. Assessments were self-reported, and
fruit intake was measured retrospectively.

As per the findings of this study, only a limited number
of students tended to consume daily recommended values
of fruits/vegetables. Furthermore, this study reported that
there were several demographic variables including the
parents’ level of education and household income, which

were directly related to fruits/vegetables consumption re-
flecting the effect of the role of parents on adolescents’
diet. Accordingly, increased awareness of parents and their
involvement in the improvement process of eating habits
of adolescents and supplying a healthy nutrition condi-
tion can be the goal of nutritional interventions to pro-
mote fruits/vegetables consumption among adolescents.
To increase the amount of fruits/vegetables consumed by
the students and promote healthy eating habits among
them, this study recommends the intervention of school
management with the cooperation of parents. Having a
healthy, complete, and variant diet containing different
types of fruits/vegetables can positively affect the longevity
of individuals.
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Elementary level 37 11.2

Secondary level 70 21.1

Diploma degree 129 39
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bachelor of arts
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M.A. and Ph.D 13 3.9

Mother’s level of
Education
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Elementary level 47 14.2

Secondary level 56 16.9

Diploma degree 156 47.1

Associate of arts and
bachelor of Arts

65 19.6

M.A. and Ph.D 1 0.3

Father’s Job

Worker 29 8.8

Clerk 119 36

Unemployed 5 1.5

Self-employed 45 149

Teacher 2.7 9

Retired 13 3.9

Mother’s Job

Housekeeper 83.7 277

Clerk 40 12.1

Others 12 3.6

Household Income,
Rial
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3,000,000 to
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6,000,000 -
10,000,000
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10,000,000

14.2 47

8. Produce for Better Health Foundation. NHANES data: National Health
and Nutrition Examination Survey 2006. Available from: http://www
pbhfoundationorg/pulse/research/ consumption/nhanes php.

9. Griffin KW, Botvin GJ. Evidence-based interventions for preventing
substance use disorders in adolescents. Child Adolesc Psychiatr Clin
N Am. 2010;19(3):505–26. doi: 10.1016/j.chc.2010.03.005. [PubMed:
20682218].

10. Zenk SN, Schulz AJ, Hollis-Neely T, Campbell RT, Holmes N, Watkins
G, et al. Fruit and vegetable intake in African Americans income
and store characteristics. Am J Prev Med. 2005;29(1):1–9. doi:
10.1016/j.amepre.2005.03.002. [PubMed: 15958245].

11. Kamphuis CB, Giskes K, de Bruijn GJ, Wendel-Vos W, Brug J, van Lenthe
FJ. Environmental determinants of fruit and vegetable consumption
among adults: a systematic review. Br J Nutr. 2006;96(4):620–35.
[PubMed: 17010219].

12. . Available at ; accessed ember 2 . Centers for Disease Control
and Prevention (CDC): National Center for Health Statistics.
Prevalence ofoverweight and obesity among adults 2003-2004.
[cited Dec]. Available from: http://www.cdc.gov/nchs/ prod-
ucts/pubs/pubd/hestats/overweight/http://www.cdc.gov/nchs.

13. Serdula MK, Gillespie C, Kettel-Khan L, Farris R, Seymour J, Denny
C. Trends in fruit and vegetable consumption among adults in the
United States: behavioral risk factor surveillance system, 1994-2000.
Am J Public Health. 2004;94(6):1014–8. doi: 10.2105/AJPH.94.6.1014.
[PubMed: 15249308].

14. Taylor AW, Coveney J, Ward PR, Henderson J, Meyer SB, Pilkington
R, et al. Fruit and vegetable consumption - the influence of as-
pects associated with trust in food and safety and quality of food.
Public Health Nutr. 2012;15(2):208–17. doi: 10.1017/S1368980011001698.
[PubMed: 21806871].

15. Neumark-Sztainer D, Wall M, Perry C, Story M. Correlates of fruit and
vegetable intake among adolescents. Prev Med. 2003;37(3):198–208.
doi: 10.1016/s0091-7435(03)00114-2.

16. Bertsias G, Linardakis M, Mammas I, Kafatos A. Fruit and vegetables
consumption in relation to health and diet of medical students in
Crete, Greece. Int J VitamNutr Res. 2005;75(2):107–17. doi: 10.1024/0300-
9831.75.2.107. [PubMed: 15931693].

17. Johnson IT. Micronutrients and cancer. Proc Nutr Soc.
2007;63(04):587–95. doi: 10.1079/pns2004389.

18. Pavia M, Pileggi C, Nobile CG, Angelillo IF. Association between fruit
and vegetable consumption and oral cancer: a meta-analysis of
observational studies. Am J Clin Nutr. 2006;83(5):1126–34. [PubMed:
16685056].

19. Prynne CJ, Mishra GD, O’Connell MA, Muniz G, Laskey MA, Yan L, et
al. Fruit and vegetable intakes and bone mineral status: a cross sec-
tional study in 5 age and sex cohorts.AmJClinNutr. 2006;83(6):1420–8.
[PubMed: 16789345].

20. Bruening M, Kubik MY, Kenyon D, Davey C, Story M. Perceived barriers
mediate the association between self-efficacy and fruit and vegetable
consumption among students attending alternative high schools.
J Am Diet Assoc. 2010;110(10):1542–6. doi: 10.1016/j.jada.2010.07.001.
[PubMed: 20869495].

21. Dietz WH. Prevention of childhood obesity. Pediatr Clin North Am.
1986;33(4):823–33. doi: 10.1016/s0031-3955(16)36075-8.

22. Shields M. Overweight and obesity among children and youth.Health
Rep. 2006;17(3):27–42. [PubMed: 16981484].

23. Riediger ND, Shooshtari S, Moghadasian MH. The influence of so-
ciodemographic factors on patterns of fruit and vegetable consump-
tion in Canadian adolescents. J Am Diet Assoc. 2007;107(9):1511–8. doi:
10.1016/j.jada.2007.06.015. [PubMed: 17761228].

24. Paquette MC. Perceptions of healthy eating: state of knowledge and
research gaps. Can J Public Health. 2005;96 Suppl 3:S15–9. [PubMed:
16042159] S16-21.

4 Int J School Health. 2017; 4(3):e43743.

http://dx.doi.org/10.1016/j.chc.2010.03.005
http://www.ncbi.nlm.nih.gov/pubmed/20682218
http://dx.doi.org/10.1016/j.amepre.2005.03.002
http://www.ncbi.nlm.nih.gov/pubmed/15958245
http://www.ncbi.nlm.nih.gov/pubmed/17010219
http://www.cdc.gov/nchs
http://www.cdc.gov/nchs
http://dx.doi.org/10.2105/AJPH.94.6.1014
http://www.ncbi.nlm.nih.gov/pubmed/15249308
http://dx.doi.org/10.1017/S1368980011001698
http://www.ncbi.nlm.nih.gov/pubmed/21806871
http://dx.doi.org/10.1016/s0091-7435(03)00114-2
http://dx.doi.org/10.1024/0300-9831.75.2.107
http://dx.doi.org/10.1024/0300-9831.75.2.107
http://www.ncbi.nlm.nih.gov/pubmed/15931693
http://dx.doi.org/10.1079/pns2004389
http://www.ncbi.nlm.nih.gov/pubmed/16685056
http://www.ncbi.nlm.nih.gov/pubmed/16789345
http://dx.doi.org/10.1016/j.jada.2010.07.001
http://www.ncbi.nlm.nih.gov/pubmed/20869495
http://dx.doi.org/10.1016/s0031-3955(16)36075-8
http://www.ncbi.nlm.nih.gov/pubmed/16981484
http://dx.doi.org/10.1016/j.jada.2007.06.015
http://www.ncbi.nlm.nih.gov/pubmed/17761228
http://www.ncbi.nlm.nih.gov/pubmed/16042159
http://intjsh.neoscriber.org


Yarmohammadi P and Yarmohammadi P

Table 2. Distribution of the Daily Intake of Fruits/Fresh Fruit Juice and Vegetables in Female Adolescentsa

The Frequency of Daily Intake

Variables 5 servings ormore 3 or 4 servings 2 servings 1 serving One other day 2 or 3 servings per
week

Sometimes Never

Intake of
fruits/fresh fruit
juice

26 (7.9) 73 (22.1) 93 (28.2) 40 (12.1) 10 (3) 12 (3.6) 71 (21.5) 5 (1.5)

Intake of the
vegetables

8 (2.4) 41 (12.5) 106 (32.2) 70 (21.3) 15 (4.6) 19 (5.8) 61 (18.5) 9 (2.7)

aValue are expressed as N. (%).

Table 3. Mean Scores Comparison of Demographic Variables and Fruits/Vegetables Consumption Among Female Adolescents

Variable Name Variable Label Fruits/Vegetables Consumption P Value

Mean SD
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Elementary level 3.08 1.9

Secondary level 2.77 2.04
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Associate of arts and bachelor of arts 3.58 2.37

M.A. and Ph.D 3.84 2.91

Mother’s level of education

Illiterate 1.2 1.78 0.012

Elementary level 2.77 1.91

Secondary level 2.65 1.96

Diploma degree 3.20 1.95

Associate of arts and bachelor of arts 3.76 2.54

M.A. and Ph.D 3 0

Household income, Rial

3,000,000 or less 2.14 2.14 0.005

3,000,000 - 60,000,000 3.27 1.03

6,000,000 - 10,000,000 3.37 2.04

More than 10,000,000 3.26 2.14
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