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Seasonality in Iranian Fruit and Vegetable Dietary Intake
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Background: Increased intake of fruits and vegetables may reduce the prevalence of certain chronic diseases. Seasonality, may affect the
availability and quantity of fruit and vegetable diet.

Objectives: We aimed to assess the seasonal fluctuations in intake of fruit and vegetable as well as vitamin A and C among Iranian
households.

Materials and Methods: We analyzed the existing data of the latest Iranian household food pattern study, collected by three consecutive
24 hours recalls. Totally 7158 Iranian households were selected by Iranian statistic center by a systematic cluster random sampling
method. Calculation of energy and nutrients consumptions were made by an access program designed using Iranian food composition
table and Modified by USDA and database. Cooking coefficient has been considered for vitamin C. Data were expressed as mean and SE.
Intakes during different seasons were compared by one-way ANOVA test. A Newman-Keuls post hoc analysis was used to locate statistical
significance in seasons, when an ANOVA was significant.

Results: The highest consumption of vegetables was seen in summer (289 + 3.4 g/day) while the lowest was in winter (224 +3.2 g/day) (P <
0.1). Fruit consumption showed a more dramatic variation, with a peak in summer (263 + 6/1 g/day) (P < 0.1) and the lowest level in spring
(143 £ 5.0). Energy intake showed a significant but not sharp variation (P < 0.01). Vitamin C had a dramatically significant variation (P <
0.01), with the lowest in the spring. Seasonal variations were not significant in vitamin A intake.

Conclusions: Due to seasonal variations in fruit and vegetable dietary intakes, the interventional and case-control studies should consider
seasonality. Educational and price controlling programs may control such observed seasonality in the intake of fruit and vegetables.
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g/d vegetables and 150 g/d fruits (4). However in a survey
among ten European countries, consumption was less
than the recommended measures in more than fifty per-
cent of the investigated countries (4). A variety of factors
affect the rate of fruit and vegetable consumption such
as physical and financial accessibility, social and demo-
graphic conditions including marital status, psychologi-
cal stresses and cultural factors, household income as

1. Background

In recent years, the role of fruits and vegetables in re-
ducing prevalence of chronic diseases such as cancer, cor-
onary heart disease (CHD), stroke, diabetes and arthritis
has received a great deal of attention (1-3). Epidemiologic
data strongly suggest that increasing fruit and vegetable
consumption has protective effects against several neop-
elasia, especially neopelasia of intestine and respiratory

tract (4). It is believed that protective effects of fruit and
vegetable is partly due to antioxidants such as vitamin
C and carotenoids which protect cells against lipid per-
oxidation and oxidative damage (5). The “At least five por-
tions a day” was a slogan used by Europe against-cancer
program and adopted by several European countries and
medias (6-8). A ‘Decent sized’ portion of fruit and vegeta-
ble is about 80 gram; therefore, at least three portions of
vegetables and two portions of fruits corresponds to 250

well as housing and neighborhood conditions (9).

The seasonal food shortage that happens in pre-harvest
season (10, 11) may reduce the availability and raise the
price of food. Adapting to such situation, households
may change their eating pattern by modifying quantity
and quality of some food groups (12-14) including nutri-
ent intake of vitamins and minerals (15). In this regard,
seasonal fluctuation in serum nutrient levels has been
established in several investigations. Although some of

Implication for health policy/practice/research/medical education:

With regard to the seasonal variation in fruit and vegetable intakes of Iranian households, pre and post-intervention evaluations should not be per-
formed during different seasons. Moreover, in case of case-control studies, cases and controls should be recruited in the same seasons to reduce the bias
caused by seasonal variations. Increasing the availability of fruits and vegetables by price controlling programs, subsiding some food items and proper
food storage are among the strategies that may reduce the seasonal fluctuations observed in the intake of fruits and vegetables.

Copyright © 2013, Kowsar Corp.This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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this fluctuation is due to environmental factors (i.e. sun
exposure), an important part may be explained by the
seasonal alterations in food intake (11, 16-21). In fact, sea-
sonal variation in the quantity of fruit and vegetable con-
sumption has been documented in several previous epi-
demiologic investigations (16, 22-25). It is more common
in agricultural communities, although it has been dem-
onstrated in developed countries as well. Several studies
have shown that even in modern societies, seasonality
may affect the intake of nutrients such as calcium, potas-
sium, riboflavin and more significantly vitamin A and C
(26-28).

Most recently, the occurrence of nutritional transition
has been documented in Iran, which seems to be asso-
ciated with the rapid rise in the prevalence of diabetes,
hyperlipidemia, cardiovascular diseases and cancer (29-
34). On the other hand, food insecurity- defined as taking
less than 90% of energy requirement- has been reported
in 20% of Iranian households, while intake of calcium,
vitamin A and riboflavin is less than recommendations
(29). Also, the seasonality in Iranian fruit and vegetable
consumption has not been investigated. Considering
that seasonal variation should be regarded in fruit and
vegetable consumption enhancing programs, we investi-
gated the seasonal intake of fruit and vegetable as well as
vitamin A and C in Iranian households.

2. Objectives

We aimed to assess the seasonal fluctuations in fruit
and vegetable as well as vitamin A and C dietary intake in
Iranian households.

3. Materials and Methods

We analyzed the existing data collected during 2000 -
2002 from the Iranian household food pattern study, con-
ducted by the National Nutrition and Food Technology
Research Institute and the Ministry of Agriculture ( 35
). The participants were consisted of 7158 Iranian house-
holds selected by Iranian statistic center by a systematic
cluster random sampling method (Table 1) from all prov-
inces in both rural and urban areas. Then, our investiga-
tors Interviewed each households, and for the families
that did not wish to contribute, their neighbors were
assessed. In order to determine seasonal food availabil-
ity, assessments were performed in four seasons and in
all provinces. In this regard, one fourth of samples from
each province were assessed randomly in each season. In
Iran, seasonal dates are as follow: spring from March 20th
to June 20th, summer from June 21st to September 21st,
autumn from September 22nd to December 20th and
winter from December 2ist to March 19th. Considering
that Iranian dietary pattern is different in Ramadan and
Nowroz, assessments were not performed during these
periods.
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Table 1. Number of Iranian Households Participating in Iranian
Household Food Consumption Survey (2000-2002) in Different
Seasons

Season Urban Rural Total
Spring 173 617 1790
Summer 1265 667 1932
Autumn 1057 644 1701
Winter 167 568 1735
Total 4662 2469 7158

Demographic, socio-economic, anthropometric and
food consumption pattern data were collected from
December 21th 2000 till December 21t" 2002 from both
rural and urban households by the same method in dif-
ferent seasons. It should be mentioned that food con-
sumption data have been collected by three consecutive
24 hours recalls (24 h DR) for each household. Trained di-
etitians performed face to face interview with the mother
or the person responsible for food preparation and cook-
ing in the last 24 hours at home. Eating out was not con-
sidered in this study. Household measures reported in
recalls were weighed to converting food consumption to
gram. As bread, sugar and oil are major sources of energy,
households’ container of these foods were weighed every
day. A trained nutritionist checked and coded question-
naires every day. Data quality was warranted by quality
checks associated with the data entry process, double
entry, and also by further data cleaning. Calculation of
energy and nutrients consumptions were made by an ac-
cess program designed using Iranian food composition
table (36) and has been modified by US department of
agriculture (USDA) and WHO database (36, 37). Cooking
coefficient was considered for vitamin C.

Calculation of energy requirements was performed by
the latest FAO/WHO recommendations (38). Compari-
son of vitamins' intakes with vitamin requirements was
made by the FAO[WHO requirement tables (39). Seasonal
intake of fruit and vegetable was reported per capita.
As weight and height measures are needed in calculat-
ing energy requirements, weights and heights of family
members were measured in one of the three days of as-
sessment. Weight was measured by portable digital scales
(seca) to the nearest 100 g. Subjects were weighed while
wearing light clothes and without shoes. Each subject
was weighed twice and the mean was recorded. Children
who were less than two years old were weighed in their
mothers hold by a double weighing method. Scales were
checked by a control weight before weighing each family.
Heights were measured by tape meters to the nearest 0.5
centimeters, without shoes. For children who were not
able to stand, lengths were measured.

It is noteworthy that our study was in fact a reanalysis
of the existing data. In the original study, mothers or
the persons responsible for food preparation were thor-
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oughly explained about the aims of the study. Also, they
could reject investigators at any stage of the study. More-
over, household information was kept anonymous and
confidential. For data analysis, mean values of food, en-
ergy and nutrient intakes over three consecutive days per
person were used. Statistical analysis was performed us-
ing SPSS for windows version 11.0. Data were checked for
normality by Kolmogorov-Smirnov test. Intakes during
different seasons were compared by one-way ANOVA test.
A Newman-Keuls post-hoc analysis was used to locate sta-
tistical significance in seasons, when an ANOVA was sig-
nificant. P values< 0.05 were considered to be significant.

4. Results

In general, 35924 subjects from 7158 households partici-
pated in this study (4662 urban and 2496 rural subjects).
Of them, 47.2% were 19 - 50 year old, 25.7% were 10 - 18 years

old and less than 30% were in other age groups. Frequency
of Illiteracy was 20.6% in men and 54.5% in women, while
illiterate but under bachelor were 72.8% and 38.6% among
men and women respectively. Also, only 6.2% of men and
0.8% of women had Masters or postgraduate degrees. Al-
though energy intakes were in desirable levels, calcium,
iron and riboflavin intakes were below desirable levels (
35 ). Both fruit and vegetable intakes showed a seasonal
trend (P < 0.01). The highest level of vegetables consump-
tion was seen in summer followed by spring, and the low-
est level was in winter (Table 2). This seems to be due to
the low consumption of non-leafy vegetables in winter.
Except dried and canned vegetables and onion, vegetable
subgroups revealed seasonal fluctuations (P < 0.05). As
expected, potato and roots were consumed more in au-
tumn and winter (P < 0.01), while onions' fluctuation was
non-significant.

Table 2. Seasonal Consumption of Vegetables (Gross Gram/Person/day) among Iranian Households (2000 - 2002)

Season Vegetable Group?

Potato Onion Root Leafy Non-Leafy  Dried Canned Total
Spring 63114 32+0.7 4+03 53%1.5 128 £2.6 0.42+0.1 0.22%0.1 281+3.8
Summer 63113 31+0.6 5£03 37+£11 152+ 2.6 0.56*1 0.21£0.1 289+3.4
Autumn 72£15 31+ 0.6 7+£0.5 42+13 11+2.5 0.28+0.0 037+0.1 264 +3.6
Winter 70 £1.5 30+0.6 9+0.6 48+1.4 67+1.9 0.41£0.0 0.09+0.0 224+3.2
Total 68+1 32t1 7x1 58+*1 121+1.4 0.42t1 0.22t1 286+2.0
Pvalueb 0.000 0.000 0.000 0.00 0.000 0.085 0.106 0.000

@ Data are shown as mean = SE.
One way ANOVA test.

Seasonal variations of fruit intake were more dramatic.
Considering a non-seasonal availability for canned and
cooked fruits, their intakes were not seasonal. Citrus
fruits intake showed a substantial increase in winter (P
< 0.01) (Table 3), and consequently a great increase in the
intake of vitamin C was evident (Table 4). As expected, con-
sumption of melons showed a seasonal trend, being more
during summer and autumn (P < 0.01). Totally, it could be
implied that fruits consumption was more seasonal than
vegetables and their variations were significant. More-

over, seasonal variation of energy intake was not sharp
butsignificant (P < 0.01); however, it was always close to its
requirements (Table 4). Vitamin A intake did not change
dramatically or significantly (Table 4). Vitamin C showed a
considerably significant seasonal variation with the high-
est and lowest amounts in winter and spring, respectively
(P<o0.01).Itis worthy to mention that intakes were always
over requirements (Table 4). Requirements of energy, vita-
min A and C did not change seasonally, which means that
subjects were comparable in different seasons.

Table 3. Seasonal Consumption of Fruits (Gross Gram/Person/day) among Iranian Households (2000 -2002)

Season Fruit Group?

Citrus melons Other Raw Fruit Cooked and Canned Total
Spring 1713 82t4.2 42+2.0 0.98+0.3 143 +5.0
Summer 2103 156 £5.3 105+2.9 0.41tx0.1 26316.1
Autumn 40+21 47+3.6 122+3.4 0.48+0.2 210t5.4
Winter 125+3.4 0.25+0.1 51+1.8 0.38t4.7 177t 4.3
Total 45+1.2 74£2.0 82+1.4 0.56+0.1 202+2.7
Pvalueb 0.00 0.00 0.00 0.092 0.00

4 Data are shown as mean + SEM.
One way ANOVA test.
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Table 4. Energy, Vitamin A and C Intakes and Requirements in Different Seasons among Iranian Households (2000 -2002)

Nutrient/Energy Season? P ValueP
Spring Summer Autumn Winter Total
Energy, kcal/person/day Intake 2597+15.7  2548+15 2609+171  2637+16.2 2596+8  0.001
Requirement 2363+6.4 2360163 2351+ 6.4 2370 £ 6.4 2361+3.2 0.238
Vitamin A, retinol equiva-  Intake 666+19.3 662+19 633+£19.8 670 +£21.4 658+9.9 0.543
lent/person/day
Requirement 538 1.1 539+1.0 537+1.1 53911 538+0.5 0.420
Vitamin C, mg/person/day Intake 47+£0.9 57+1.1 51+1 75+1.4 57+ 0.6 0.000
Requirement 43101 4310.1 42101 43+0.1 431£0.0 0.109

@ Data are shown as mean + SEM.
One way ANOVA test.

Table 5 shows vegetable and fruit contribution to en-
ergy, vitamin A and C intakes. According to the table they
provide little amounts of energy, but their role in provid-

ing vitamin A and C is considerable. Also, they provide
more than half of these two vitamins' intakes and the
role of vegetables is more than twofold of fruits.

Table 5. Vegetable and Fruit Contribution (%) to Energy, Vitamin A and C Intake in Different Seasons

Energy/ Food Group
Vitamin Vegetable Fruit

Spring Summer Autumn  Winter Spring Summer Autumn Winter
Energy 4 41 41 3.8 1.7 41 3.7 2.8
Vitamin A 47.8 46.3 48.2 42.4 6.4 9.9 9.2 121
Vitamin C 54.9 483 46.1 31.5 18.4 32.2 26.2 43.2

5. Discussion

This study was conducted using existing data from na-
tional Iranian households’ food consumption patterns
during 2000 - 2002. It is the latest nationwide food con-
sumption pattern study. This study revealed that Iranian
households consumed more vegetable in summer and
spring and more fruit in summer. High consumption of
citrus fruits in winter could be considered as the reason
for high vitamin C intake in this season. Also, require-
ments of energy and vitamin A and C were similar in dif-
ferent seasons.

As mentioned before, consumption of 250 g/d of veg-
etables and 150 g/d of fruits is recommended. Except
winter, Iranian households’ intakes of vegetables were
adequate with regard to three portions suggested by Eu-
ropean against-cancer program. However, it should be
mentioned that potato was included in vegetable group.
Although consumption of fruits is below desirable levels
in spring, Iranian population seems to eat enough fruits
during the year. In this regard, the mean year-round in-
take of vegetables and fruits are over the recommenda-
tions, but enough intakes in all seasons should be sup-
ported by educational programs.

Consistent with the results of this study, Tehran Lipid
and Glucose Study (TLGS) indicated 5.6 + 3.4 daily por-
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tions of fruits and vegetables intake among families that
live in Tehran (40). In a cross-sectional study of adult fe-
male teachers in Tehran, mean daily fruits and vegetables
intakes were 228 +79 g/d and 186 + 88 g/d, respectively (41).

Cultural and climate conditions may cause different
seasonal variations in dietary patterns of countries. Many
studies have shown seasonal variations in vegetables and
fruit intakes even in modern societies, where access does
not change vigorously.Seasonalrise of prices oralteration
in appetite to some food items has been documented in
developed areas and could be considered as the reasons
for the seasonal intake patterns (42). A systematic review
indicated that an inverse relationship exists between
winter and vegetable intake in developed societies; how-
ever, fruits intake did not show seasonal variation (9). On
the contrary, Ziegler and colleagues (22) showed that veg-
etables are generally (except summer squash) eaten year-
round, whereas some fruits (cantaloupe,watermelon,
peaches, nectarines) are eaten primarily in a specific sea-
son. However, most people consume apricot (canned and
dried), canned peach and pink grape fruit year round.
Locke E. and colleagues reported significantly higher
consumption of apples, pears, plums, peaches and apri-
cots in harvest season. Frequency of individuals consum-
ing higher than the median annual intake of orange was
greatest in winter and spring. Asparagus, carrots, pep-
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pers, maize, pumpkins, squash and cucumbers consump-
tions were greater in harvest season and green beans, to-
matoes and onions were consumed year round (15). In a
study in children of Bennie, vegetable consumption and
vitamin C intake showed seasonal pattern (13). In china,
variations in intakes of vitamin A and C were significantly
different in different seasons (42).

The effects of seasonal variation in fruit and vegetable
intake -which affect intakes of vitamin A and C- on the
prevention of diseases, could be considered in two ways.
First, considering the relation between vitamin A and C
with the incidence of diseases, seasonal variations may
probably increase the risk of some diseases in some sea-
sons (16). Moreover, seasonal reduction in consumption
will result in lower year round intake. Fruit and veg-
etable subsides or price controlling strategies should
be considered in high risk areas during scare seasons.
Second, as type and quantity of fruit and vegetable con-
sumed vary across seasons, epidemiologic studies that
rely on dietary data collected cross-sectionally may be
biased (25, 43). Failure to account for such variability
may obscure associations between dietary consump-
tion and risks of diseases. Food records and 24 hour re-
calls are even more problematic (43). Querying certain
foods for in-season intake pattern may help to prevent
subjects from making errors in converting season-spe-
cific intake to a year round average. Also, the seasonal
variations in dietary intakes are in part attributable to
the eating behaviors, food habits and to the accessibil-
ity of foods (25). Therefore, seasonal variation of food
consumption should be studied locally in order to more
reliably study the relationships between diseases inci-
dence and dietary patterns.

In this study, we used the 24-hour dietary recalls in three
consecutive days which is the gold standard approach of
dietary assessment (44). Moreover, household measures
reported in recalls were weighed, and container of main
energy source (bread, rice and oils) was also weighed ev-
ery day which increased the accuracy of our data. Addi-
tionally, we studied a large sample representing all rural
and urban Iranian citizens living in different provinces.
It is noteworthy that the nationwide food consumption
pattern study was done twice in Iran, and we analyzed the
data of the second study. Considering that nowadays the
food price has changed dramatically in Iran, assessing
the impact of such raise on seasonal fluctuation of food
intake requires further studies. Assessments of nutrient
blood levels as well as the incidences of diseases are also
recommended for future studies. Lack of an updated
food composition table in Iran affects the accuracy of all
nutrient intake studies among the Iranian community.

With regard to the seasonal variations in fruit and veg-
etable intakes of Iranian households, pre and post-inter-
vention evaluations should not be performed during dif-
ferent seasons. Moreover, in case of case-control studies,
cases and controls should be recruited in the same sea-
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sons (43) toreduce the bias caused by seasonal variations.
Increasing the availability of fruits and vegetables by
price controlling programs, subsiding some food items
and proper food storage are among the strategies that
may reduce the seasonal fluctuations observed in the in-
take of fruits and vegetables.

Acknowledgements

We would like to express our great appreciation to
households for participating in our study.

Authors Contribution

Original assessment was conducted by the National
Nutrition and Food Technology Research Institute. All au-
thors except Ms. Ebrahimpour were involved from initial
to the end of this research. Ms. Ebrahimpour helped in
drafting the article.

Financial Disclosure

All authors hereby declare that they have no conflict of
interest.

Funding/Support

This national study was funded by National Nutrition
and Food Technology Research Institute. The support
of ministry of health and all provincial universities
of medical sciences in administrational aspects of the
study was crucial.

References

1. Carr AC, Frei B. Toward a new recommended dietary allowance for
vitamin C based on antioxidant and health effects in humans. Am
J Clin Nutr.1999;69(6):1086-107.

2. Simon JA, Hudes ES, Tice JA. Relation of serum ascorbic acid to
mortality among US adults. ] Am Coll Nutr. 2001;20(3):255-63.

3.  Ziegler RG. Vegetables, fruits, and carotenoids and the risk of can-
cer. Am J Clin Nutr. 1991;53(1 Suppl):2515-259S.

4. Naska A, Vasdekis VG, Trichopoulou A, Friel S, Leonhauser IU,
Moreiras O, et al. Fruit and vegetable availability among ten Euro-
pean countries: how does it compare with the 'five-a-day' recom-
mendation? DAFNE [ and Il projects of the European Commission.
Br ] Nutr.2000;84(4):549-56.

5. Steinmetz KA, Potter |D. Vegetables, fruit, and cancer. II. Mecha-
nisms. Cancer Causes Control. 1991;2(6):427-42.

6. Disease DOHNAoC. Report on Health and Social Subjects. London:
H.M. Stationery Office; 1994.

7. Goals for populations, advice for individuals. Food Nutrition and
the Prevention of Cancer. Washington, DC: World Cancer Research
Fund and AmericanInstitute for Cancer Research;1997. p. 508-522.

8. Johansson L, Andersen LE. Who eats 5 a day?: intake of fruits and
vegetables among Norwegians in relation to gender and lifestyle.
JAm Diet Assoc.1998;98(6):689-91.

9. Kamphuis CB, Giskes K, de Bruijn G], Wendel-Vos W, Brug ],
van Lenthe FJ. Environmental determinants of fruit and veg-
etable consumption among adults: a systematic review. Br ] Nutr.
2006;96(4):620-35.

10.  Vaitla B, Devereux S, Swan SH. Seasonal hunger: a neglected prob-
lem with proven solutions. PLoS Med. 2009;6(6).

1. Savy M, Martin-Prevel Y, Traissac P, Eymard-Duvernay S, Delpeuch E

Dietary diversity scores and nutritional status of women change

Thrita. 2013; 2(4)



Toorang F et al.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

during the seasonal food shortage in rural Burkina Faso. | Nutr.
2006;136(10):2625-32.

Mitchikpe CE, Dossa RA, Ategbo EA, Van Raaij JM, Kok FJ. Seasonal
variation in food pattern but not in energy and nutrient in-
takes of rural Beninese school-aged children. Public Health Nutr.
2009;12(3):414-22.

Locke E, Coronado GD, Thompson B, Kuniyuki A. Seasonal varia-
tion in fruit and vegetable consumption in a rural agricultural
community. ] Am Diet Assoc. 2009;109(1):45-51.

Carney PA,Hamada JL, Rdesinski R, Sprager L, Nichols KR, Liu BY, et
al. Impact of a community gardening project on vegetable intake,
food security and family relationships: a community-based par-
ticipatory research study. ] Community Health. 2012;37(4):874-81.
Rossato SL, Olinto MT, Henn RL, Anjos LA, Bressan AW, Wahrlich V.
Seasonal effect on nutrient intake in adults living in Southern Bra-
zil. Cad Saude Publica. 2010;26(11):2177-87.

Cox BD, Whichelow MJ, Prevost AT. Seasonal consumption of salad
vegetables and fresh fruit in relation to the development of car-
diovascular disease and cancer. Public Health Nutr. 2000;3(1):19-29.
Ebling FJ, Barrett P. The regulation of seasonal changes in food in-
take and body weight. | Neuroendocrinol. 2008;20(6):827-33.
Hadley C, Patil CL. Seasonal changes in household food insecu-
rity and symptoms of anxiety and depression. Am J Phys Anthropol.
2008;135(2):225-32.

Prasad M, Lumia M, Erkkola M, Tapanainen H, Kronberg-Kippila
C, Tuokkola J, et al. Diet composition of pregnant Finnish wom-
en: changes over time and across seasons. Public Health Nutr.
2010;13(6A):939-46.

Tetens I, Hels O, Khan NI, Thilsted SH, Hassan N. Rice-based di-
ets in rural Bangladesh: how do different age and sex groups
adapt to seasonal changes in energy intake? Am J Clin Nutr.
2003;78(3):406-13.

Visscher TL, Seidell JC. Time trends (1993-1997) and seasonal varia-
tion in body mass index and waist circumference in the Nether-
lands. Int ] Obes Relat Metab Disord. 2004;28(10):1309-16.

Ziegler RG, Wilcox HB, 3rd, Mason TJ, Bill JS, Virgo PW. Seasonal
variation in intake of carotenoids and vegetables and fruits
among white men in New Jersey. Am | Clin Nutr. 1987;45(1):107-14.
Capita R, Alonso-Calleja C. Differences in reported winter and
summer dietary intakes in young adults in Spain. Int ] Food Sci Nutr.
2005;56(6):431-43.

Smolkova B, Dusinska M, Raslova K, McNeill G, Spustova V, Blazicek
P, et al. Seasonal changes in markers of oxidative damage to lipids
and DNA; correlations with seasonal variation in diet. Mutat Res.
2004;551(1-2):135-44.

Fahey MT, Sasaki S, Kobayashi M, Akabane M, Tsugane S. Seasonal
misclassification error and magnitude of true between-person
variation in dietary nutrient intake: a random coefficients analy-
sis and implications for the Japan Public Health Center (JPHC) Co-
hort Study. Public Health Nutr: 2003;6(4):385-91.

Cooney RV, Franke AA, Hankin JH, Custer L], Wilkens LR, Harwood
PJ, etal. Seasonal variations in plasma micronutrients and antioxi-
dants. Cancer Epidemiol Biomarkers Prev.1995;4(3):207-15.

Cheung E,Mutahar R, Assefa F, Ververs MT, Nasiri SM, Borrel A, et al.
An epidemic of scurvy in Afghanistan: assessment and response.

Thrita. 2013; 2(4)

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Food Nutr Bull. 2003;24(3):247-55.

Nimsakul S, Kootathep S, Likit-Ekaraj V, Wongworapat K, Suwa-
narach C, Taejaroenkul S, et al. Effect of season on vitamin A intake
and validity of the simplified dietary assessment (SDA) method.
Nut res.1995;15(11):1613-1621.

Ghassemi H, Harrison G, Mohammad K. An accelerated nutrition
transition in Iran. Public Health Nutr. 2002;5(1A):149-55.
Janghorbani M, Amini M, Willett WC, Mehdi Gouya M, Delavari
A, Alikhani S, et al. First nationwide survey of prevalence of over-
weight, underweight, and abdominal obesity in Iranian adults.
Obesity (Silver Spring). 2007;15(11):2797-808.

Esteghamati A, Meysamie A, Khalilzadeh O, Rashidi A, Haghazali
M, Asgari F, et al. Third national Surveillance of Risk Factors of
Non-Communicable Diseases (SURFNCD-2007) in Iran: methods
and results on prevalence of diabetes, hypertension, obesity, cen-
tral obesity, and dyslipidemia. BMC Public Health. 2009;9:167.
Rashidy-Pour A, Malek M, Eskandarian R, Ghorbani R. Obesity in
the Iranian population. Obes Rev. 2009;10(1):2-6.

Esteghamati A, Khalilzadeh O, Mohammad K, Meysamie A, Rashidi
A, Kamgar M, et al. Secular trends of obesity in Iran between 1999
and 2007: National Surveys of Risk Factors of Non-communicable
Diseases. Metab Syndr Relat Disord. 2010;8(3):209-13.

Hosseinpanah F, Barzin M, Eskandary PS, Mirmiran P, Azizi .
Trends of obesity and abdominal obesity in Tehranian adults: a
cohort study. BMC Public Health. 2009;9:426.

Kalantary N, Ghafar-pour M, Hoshiar-rad A, Kianfar H, Bondari-
anzadeh D, Abdollahi M, et al. [comprehensive study of food con-
sumption pattern in Iranian households and country’s nutrition-
al status]. National report; 2000-2002.

Sarkissian NT, Rahmanian M, Azar M, Mayourian H, Khalili Sh. raw
material. Food Composition Table of Iran. Tehran: Institute of nutri-
tion sciences & food technology; 1980.

US department of agriculture (USDA) . national nutrient database
forstandard reference. Release 15, 200.: Agriculture research service;.
Available from: http:/fwww.nal.usda.gov.finc.food.com.

James WPT, schofield EC, FAO . Human energy requirements: A man-
ual for planners and nutritionists.Oxford: Oxford university press;
1990.

FAO/WHO. Human vitamin and mineral requirement. Repot of
a joint FAO/WHO expert consultation, Bangkok, Thailand (2001).
Rome: FAO/WHO; 2002.

Mirmiran P, Noori N, Zavareh MB, Azizi F. Fruit and vegetable con-
sumption and risk factors for cardiovascular disease. Metabolism.
2009;58(4):460-8.

Esmaillzadeh A, Kimiagar M, Mehrabi Y, Azadbakht L, Hu FB, Wil-
lett WC. Fruit and vegetable intakes, C-reactive protein, and the
metabolic syndrome. Am J Clin Nutr. 2006;84(6):1489-97.

He L, Zhao W, Zhang X, You Y, Chen ]. [Trend of seasonal change on
intake of nutrients in a year of the residents in both northern and
southern China]. Wei Sheng Yan Jiu. 2004;33(6):694-7.

Fowke JH, Schlundt D, Gong Y, Jin F, Shu XO, Wen W, et al. Impact
of season of food frequency questionnaire administration on di-
etary reporting. Ann Epidemiol. 2004;14(10):778-85.

Willet WC. Nutritional Epidemiology. 2 edNew York: Oxford Univer-
sity Press;1998.

61



