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ABSTRACT

Nutritional status during adolescence plays an important role in human lifecycle. The aim of this study
was Nutritional status and dietary intake among adolescent girls. In a cross sectional study, using two stage
cluster sampling 256 adolescent girls were randomly selected from 8 Semnan secondary schools. Weight and
height were measured and body mass index (BMI) was calculated. In adolescents, anthropometric indices
were defined based on the CDC 2000 cut-off points for age and gender-specific BMI. Data of energy and
nutrient intake was collected with the 24-hour dietary recall and food record questionnaires. The results
showed that the prevalence of underweight, normal weight, overweight, and obese was 5.7%, 77.7%, 11.7%,
and 4.7% in Semnan adolescent girls, respectively. In comparison with DRI recommended values, the intake
of energy and some micronutrients such as vitamin B12, folate, calcium, zinc, and fiber was insufficient
among adolescent girls in Semnan. Malnutrition (underweight and overweight) is higher than the expected
rate. Findings of our study showed that micronutrients deficiency among adolescent girls is a major problem
among adolescent girls in Semnan and prevention measures are necessary to induct.
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INTRODUCTION create an enormous economic and public health
Nutritional status during adolescence plays an burden for Iran in the near future [5].

important role in human lifecycle [1]. The global Malnutrition (under nutrition or over nutrition)
economic development and urbanization has which refers to an impairment of health either
resulted in great changes in the weight status of from a deficiency or excess or imbalance of
adolescents worldwide [2]. A decreasing trend in nutrients is of public health significance among
the prevalence of under-nutrition has been adolescents all over the world. It creates lasting
identified in developing countries. On the other effect on the growth, development and physical
hand, an increasing shift towards higher rates of fitness of a person.

overweight and obesity among adolescents has Owing to sudden and special growth tacking place
been reported in developed and developing in this phase, the nutritional requirements also
countries [3]. increase tremendously compared to preceding
The National Food Consumption Survey years of growth. During this phase, diet should
conducted in 2001-2003 showed that the provide not only sufficient calories but also
prevalence of thinness, pre-obesity and obesity essential elements and nutrients such as protein,
among boys aged 15 to 19 years old was 27.6%, vitamins and minerals required for growth.
5.1% and 3.6%, respectively. The related figures Nutritional and  physical growth  during
for girls were 10.5%, 9.7% and 3.9%, respectively adolescence creates increased demands of energy
[4]. Prevalence of overweight in high school and nutrients such as vitamin B6, B9, B12, A, and
students increased to 11.2% in 2004. As a result, vitamin C. Thiamin and riboflavin play essential
new cases of children with the metabolic roles in energy metabolism so are important in this
syndrome may appear which in turn is likely to cycle [6].
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Evidence suggests that under-nutrition still exists
as a public health problem in Iran; particularly
amongst young children. Results of the Study on
Food Consumption Patterns in adolescents
indicated that adolescent girls were more at risk
for inadequate calcium intake than boys[7, 8].

Few studies have investigated the relationship
between socio-demographic factors and health and
nutrition in Iran, particularly in Semnan. The
objective of this cross-sectional study is to assess
dietary intake and nutritional status in adolescent
girls. Considering the fact that improving the
health status of adolescent girls, as future mothers,
will ensure the health of the future generation, we
hope that the results of this study can be used for
designing relevant intervention programs that will
address the needs of this age group of the
community.

METHODS
Pilot study and sampling

A pilot study was performed in a sample of 40
students (10 students of each four age groups)
who were similar to the study population. Height
and weight were measured and BMI was
calculated. The weight standard deviation of
students was higher than their height and BMI.
Using following formula, 64 students of each four
educational grade of high school were determined.
Based on the pilot study a sample of 256 students
was selected. According to socio-economic status,
Semnan city was divided to four areas (north,
south, west and east).Two schools were selected
randomly from each of the 4 different areas. Using
a two-stage random sampling method, 256 girl
students aged 14-18 year old from 8 high schools
were selected. Only student in puberty age (14-18
years) were included. Those few students who for
some reason were younger or older than this
defined age group were excluded and new
students were exchanged. Data collection took
two months (April and May 2004).Questionnaires
were pre-tested and modified according to the
study objective.
Anthropometric measurements
Height and weight were measured according to
WHO protocol [9]. Height was measured to the
nearest 0.1 cm using a tape fixed to a wall. Using
a Buerrer scale, weight was measured to the
nearest 0.5 kg. Students wore light indoor clothes
and weight was measured without shoes. The
scale was calibrated before the examination. All of
the measurements were performed by two trained
health workers. One took the measurements and
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the other recorded the readings. To minimize
variations in anthropometric measurements, all
measurements were obtained by the same
experienced staff members. BMI was calculated
as weight in kilogram divided by height in meter
square. Underweight was defined as having a BMI
lower than 5th percentile of age- and sex-specific
BMI (CDC 2000-Center for Disease Control and
Prevention); normal weight was defined as BMI
between 5th and 85th percentiles; at risk for
overweight and overweight were defined as BMI
between 85" and 95" and greater than 95"
percentiles, respectively [10] For the purpose of
simplicity, the CDC’s between 85" and 95th
percentile is referred to as overweight and the
greater than 95™ percentile is referred to as obesity
in this article.

Food and nutrient intake

Data of energy and nutrient intake was collected
with the 24-hour dietary recall and food record
questionnaires. In the 24-hour dietary recall
guestionnaire, the participants were asked to recall
and report all the nutrients, drinks, and dietary
supplements they had in the past 24 hours.
Nutrition models, measuring cups, spoons and
other tools were used to estimate the correct
amount of consumed food. In the food record
guestionnaire, the students were asked to report
their food consumption on a specific day based on
the number of spoons, cups and other common
measuring tools. The advantage of the 24-hour
dietary recall questionnaire is that it is completed
without any prior notice. Hence, the respondents
do not change their food intake. However, because
it relies on the individual’s memory, the
participants may not remember all the foods they
have. The food record questionnaire could
minimize this error. None of these questionnaires
was sufficient enough for determination of the
amount of consumed foods; this was the reason
why both questionnaires were used to gain more
accurate results [11]. The ingredients of the food
during the two days were categorized and their
values were measured and coded. The data were
then analyzed using the locally developed Dorosty
Food Processor (DFP) software; this software is
based on Iranian food habits and used for the
assessment of macronutrient and micronutrient
intakes.

Comparison of energy and nutrient intake with
DRI

Recommended Dietary Allowance (RDA) (2002)
for proteins is based on reference proteins.
Therefore, to correct the protein need based on the
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WHO guideline, protein digestibility of the diet
and amino acid scoring were required. To
calculate amino acid scoring, the intake of protein
and four limiting amino acids (lysine, tryptophan,
threonine, methionine+ cysteine) were calculated
using the DFP software. After calculating the
amount of each amino acid (as mg) in 1 g of
dietary protein divided by the amount of the same

amino acid (as mg) in 1 g of reference protein, the
score of the amino acid was determined and the
limiting amino acids were identified. Since
according to WHO, protein digestibility for the
countries without a known digestibility coefficient
is 0.85, the protein need was corrected based on
the following formula [12, 13]:

Corrected protein need=need.(1/ amino acid scoring).(1/ protein digestibility)

The amounts of energy and other nutrients intake
were compared with DRI.

Statistical analyses

Data were collected and stored on a computer
database. Epi-info 2002 (Centers for Disease
Control and Prevention, Atlanta, Georgia) was
used to calculate BMI percentiles. All other
statistical analyses were completed using
SPSS11.5 (SPSS Inc., Chicago, IL). he Chi-square
and Fisher exact test was used to assess the
association  between categorical  variables.
ANOVA was used to compare mean of
guantitative variables. Coefficient correlation was
used to observe if there is any correlation between
quantitative variables and BMI for age percentiles.
One sample T-Test was used to compare mean of
energy and nutrient intake with DRI. Statistical
significance was achieved when the p value was
less than 0.05.

RESULTS
Anthropometric measurements

256 female students aged 14-18 years
participated in this study. Table 1 presents the

Tablel: Subject characteristics according to age and weight status

mean of age, weight, height and BMI of the
students. Table 2 shows that the prevalence of
underweight, overweight and obesity was 5.9%,
11.7% and 4.7%, respectively. Underweight was
slightly higher (9.4%) among 17.5-18.5 years old
students. The highest percentage of obesity (6.3%)
was in 16.5-17.4 age groups, but these differences
were not significant.

Comparison of energy and nutrient intake with
DRI

According to the WHO, when 20% of the
participants in a study receive a nutrient less than
75% of the recommended, it is addressed as a
nutritional health problem in that society [13].
Hence, nutrient intake was evaluated from this
viewpoint (Table 3) and the results showed that
the daily intake of vitamin B12, vitamin A, folate,
calcium, and zinc was less than 75% DRI
recommended in 83.9%, 45.3%, 81.2%, 70.7%,
94.9%, and 90.6% of Semnan adolescent girls,
respectively. Therefore, the studied population
was at risk of the deficiency of the mentioned
nutrients. It should be mentioned that vitamin B6
intake of all students was sufficient.

Weight Status
Underweight Normal Overweight Obese Total
n=15 n=199 n=30 n=12
Mean(£SD) Mean(+SD) Mean(+SD) Mean(+SD) Mean(£SD)
Age (year) 16.62+1.44 16.33+1.12 16.73+1.01 16.64+1.07 16.58+0.17
Height (m) 158.90+17.17 | 159.08+20.67 | 157.31+25.25 | 159.41+29.25 158.67+0.93
Weight (kg) 43.43+5.59 52.38+7.23 62.75+9.92 74.29+14.9 58.21+13.31
BMI (kg/m°) 17.17+1.9 20.67+2.43 25.25+3.16 29.25+5.6 23.0845.27
Table 2: Prevalence of underweight, overweight and obesity by age group in Iranian adolescent girls
Weight Status
Underweight Normal Overweight Obese Total
Age n % n % n % n % n %
group(years)
14.5-15.4° 4 6.3 55 85.9 3 4.7 2 31 64 100
15.5-16.4 2 3.1 49 76.6 10 15.6 3 4.7 64 100
16.5-17.4 3 4.7 50 78.1 7 10.9 4 6.3 64 100
17.5-18.5 6 94 |45 70.3 10 15.6 3 4.7 64 100
Total 15 59 |199 7.7 30 11.7 12 4.7 256 100

& Categorization according to the educational grade of high school
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Table 3: Distribution percentage of Iranian adolescent
girls according to micronutrients intakes compared to DRI

Adequate Deficient
intake intake °
n % n %

Vit. By(mg) 248 | 968 | 8 3.1
Vit. Bo(mg) 212 | 828 | 44 | 171
Vit. Bg(mcg) 256 | 100 | O 0

Vit. By(mcg) 41 16 | 215 | 83.9
Vit. A (mcg) 140 | 546 | 116 | 45.3

Vit. C (mg) 244 | 953 | 32 | 125
Folate (mcg) 48 18.7 | 208 | 81.2
Iron (mg) 247 | 96.4 9 3.5
Calcium (mg) 75 29.2 | 181 | 70.7
Zinc (mg) 13 5 243 | 94.9
Fiber (g) 24 9.3 | 232 | 90.6

2 nutrient intake >75% DRI
® nutrient intake < 75% DRI

According to Table 4, comparison of the mean
energy and nutrients intake with DRI
recommended values showed that energy,
vitamin B12, folate, calcium, and zinc intake
among adolescent girls in Semnan was
significantly lower than the normal range
(p<0.0001).

Table 4: Comparison of the mean energy and nutrients
intake with DRI in Iranian adolescent girls

DRI | Mean (+SD) intake
Mean SD

Energy (kcal) 2365 1957.4 485.8
Carbohydrate (g) 130 257.2 71.3
Protein (g) 46 62.7 19.8
Vit. B; (mg) 1 15 0.47
Vit. B, (mg) 1 2.3 0.4
Vit. Bg (mcg) 1.2 8.6 4.3
Vit. By, (meg) 2.4 1.1 0.31
Vit. A (mcg) 700 985.7 527.8
Vit. C (mg) 65 158.2 102.38
Folate (mcg)? 400 100.4 73.8
Iron (mg) 15 21.7 9.1
Calcium (mg) ? 1300 805.8 321.3
Zinc (mg) 9 3.8 1.6
Fiber (g)? 26 12.3 5

2 Significant P.value (P<0.0001)

DISCUSION
Anthropometric measurements

The results showed that the prevalence of
underweight, normal weight, overweight, and
obesity was 5.7%, 77.7%, 11.7%, and 4.7% in
Semnan adolescent girls, respectively. In a
similar study undertaken by Djazayery and
Poormoghim in 1999 among high school girls in
Tehran (districts 3 and 16), the results showed
that the prevalence of being underweight in the
two regions was 0.82% and 2.4%, respectively.
Also, the prevalence of obesity in the above-
mentioned districts was 14.2% and 12.3%,
respectively. The chi-square test results showed
that the prevalence of being underweight was
significantly higher in Semnan adolescent girls.
However, the prevalence of obesity was
significantly higher among school students in
the mentioned districts in Tehran [14]. In
comparison with the female students in Lahijan,
the prevalence of being overweight (1.5%) or
obese (0.5%) was significantly higher in
Semnan adolescent girls [15].
A study by Hedley et al. that was conducted on
American children and adolescents between
1999-2000 and 2001-2002 showed that the
prevalence of being overweight was 29.9% and
31.5% and the prevalence of obesity was 15%,
and 16.5% respectively in the aforementioned
age groups[16] which indicated that Semnan
girls were less overweight and obese when
compared to American adolescents..
In a similar study by Mageray et al. conducted
in 1995, evaluation of Australian girls aged 16
to 18 showed that 13.7% of them were
overweight [17]. The findings suggested no
significant difference in the prevalence of being
overweight between Semnan and Australian
girls of the same age range.
Another study conducted by Madriaga et al
(1998) on Filipino girls aged 13-18 showed that
the prevalence of being underweight,
overweight, and obese (based on BMI percentile
for age) was 12.9%, 4.7%, and 0.5%,
respectively [18]. The Chi-square test results
showed that the prevalence of being
underweight in Semnan girls was significantly
lower than Filipino girls while the prevalence of
being overweight or obese was significantly
higher (p<0.05).
In reference to the weight status of the
adolescent girls in Semnan, it can be concluded
that the prevalence of being underweight in the
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high school girls of Semnan was higher than
other cities of the country, but lower than
developing countries. Also, when compared to
the results of the studies in other countries and
other cities of the country, the prevalence of
obesity and being overweight was either equal
or higher. However, it was less than developed
countries like the United States, which could be
the result of different lifestyles and eating
habits.

Comparison of energy and nutrient intake with
DRI

Considering the fact that the daily intake of
vitamin B12, vitamin A, folate, calcium, zinc,
and fiber was less than 75% of the
recommended DRI in 83.9%, 45.3%, 82.1%,
70.7%, 94.9%, and 90.6% of Semnan
adolescent girls respectively, the study
population suffered from the deficiency of the
aforementioned nutrients.

However, it should be noted that lower than
recommended intake of a nutrient does not
indicate its insufficiency but expresses the
higher risk of its inadequate intake. Therefore, it
is wrong to conclude that individuals without a
DRI recommended diet necessarily suffer from
malnutrition. This is because DRI has a
margin of safety for different people. For this
reason, the border of 75% of DRI is considered
as an increased risk of low nutrient intake [19].
In a study on adolescent girls aged 14-18 years
in district 3 of Tehran in 1994, 66%, 32.7%,
47.7%, and 24.2% of the female students had
calcium, zinc, vitamin B12, and iron
deficiency, respectively. Moreover, the same
study reported that 73.3%, 42.6%, 67%, 40.9%,
and 32% of the students in district 16 had
calcium, zinc, vitamin B2, vitamin A, and
vitamin B12 deficiency, respectively [14]
According to Table 2, vitamin A and calcium
intake of adolescent girls in Semnan and Tehran
(district 16) were similar. However, a greater
number of Semnan female high school students

REFERENCES

1.Stang J. Nutrition in adolescence. In: Krause’s
Food, Nutrition and Diet therapy. Ed, LK
Mahan, S Escott-Stump. WB Saunders, 12" ed,
Philadelphia, 2008. P 285-297.

2.Hardus PM, Vuuren CL van, Crawford D,
Worsley A. Public Percepations of the Causes
and Prevention of obesity among primary
school children. Intr J obes, 2003; 27: 1465-
1471.

76

had calcium intake insufficiency. The intake of
vitamin B2 in Semnan female students was
better than its intake in female students of both
districts of Tehran. The iron intake was also
better in Semnan versus Tehran female students
(district 3). However, more Semnan girls
(94.9%) suffered from zinc deficiency in
comparison with girls in district 3 (32.7%) and
district 16 (42.6%) of Tehran. Also, compared
to Tehran district 16 female students (32%), a
higher percentage of girls in Semnan (84.3%)
had vitamin B12 deficiency.

In the study on high school girls in Babol,
51.8%, 31%, 42.4%, 39.8%, 33.6%, and 92.7%
of the students had vitamin A, vitamin B1,
vitamin B2, vitamin C, iron, and calcium intake
insufficiency, respectively[20, 21]. Regarding
vitamin A intake, high school girls in Semnan
(45.3%) and Babol had a similar status.
Regarding vitamins B1, B2, iron and calcium
intake, a few number of high school girls in
Semnan had insufficient intake as compared
with high school girls in Babol.

Evaluation and comparison of dietary intake
with recommended DRI values among 1385
American girls aged 12-18 years by Ashima in
2002 showed that intake of vitamin C, vitamin
A, folate, vitamins B6, B12, iron, and zinc was
less than DRI recommended values in 23%,
44%, 40%, 74%, 28%, 27%, and 39% female
adolescents, respectively [22]. In another study
on Northern Greece adolescents, Hassapidou et
al. reported that iron, vitamin A, and folate
intake were lower than recommended values
[23].

CONCLUSION

Malnutrition (underweight and overweight) is
higher than the expected rate. Findings of our
study showed that micronutrients deficiency
among adolescent girls is a major problem
among adolescent girls in Semnan and
prevention measures are necessary to induct.

3.Lob-Corzilius T. Overweight and obesity in
childhood - A special challenge for public
health. Int J Hyg Environ Health. 2007; 210:
585-589.

4.Mohammadpour Ahranjani B, Abdollahi M,
Hoshyar Rad A, Abtahi M, Kalantary N,
Ghaffarpour M. Overweight and obesity: An
emerging public health problem in Iran. In:
Abstract book of the 13™ Asia-Oceania
Congress of Endocrinology (AOCE), Iran, 10-


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Worsley%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lob-Corzilius%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Int%20J%20Hyg%20Environ%20Health.');

Journal of Paramedical Sciences (JPS)

Vol 4 (Winter 2013) Supplement ISSN 2008-4978

12 May 2006. Endocrine Research Center,
2006; 107.

5.Kelishadi R, Ardalan G, Gheiratmand R,
Majdzadeh R, Hosseini M, Gouya MM,
Razaghi EM, Delavari A, Motaghian M,
Barekati H, Mahmoud-Arabi MS.)Thinness,
overweight and obesity in a national sample of
Iranian children and adolescents: CASPIAN
Study. Bull World Health Organ. 2007; 85:19-
26.

6.Heald FH, Gong EJ. Diet- Nutrition, and
Adolescence. In: Shils ME, Olson JA, Shike M,
Catherine Ross A. eds. Modern Nutrition in
Health and Disease. 9" Edition. Lippincott
Williams & Wilkins: 1999. 587-881.

7.Harnack L., Stang J., Story M. Soft drink
consumption among U.S children and
adolescents: Nutritional Consequences. J. Am.
Diet. Assoc1999; 99: 436.

8.Johnson P.K., panely C., Wang M.Q.: The
association  between noontime  beverage
consumption and the diet quality of school-
aged children J. Child. Nutr. Mg. 1998;: 2: 95-
100.

9.World Health Organization. Physical Status:
The use and interpretation of anthropometry.
WHO Technical report Series no. 854. Geneva:
WHO. 1995.

10.Kuczamarski RJ, Ogden CL, Grummer LM,
Flegal KM, Guo SS, Wei R, Mei Z, Curtin LR,
Roche AF, Johnson CL. CDC growth chart:
United States. Advance data. 314, 180-198.
2000. Available at www.cdc.gov/growthcgart.
11.Dewyer J. Dietary assessment. In: Shils ME,
Olson JA, Shike M, Catherine Ross A (eds.)
Modern Nutrition in Health and Disease. 9" ed.
Lippincott Williams & Wilkins: USA; 1999.
587-881.

12.World Health Organization. Energy and
protein requirements. WHO Technical Report
Series; 1985; 724:120-126.

13.Messina M. Modern application for an
ancient bean: Soybeans and the prevention and
treatment of choronic disease. Journal of
Nutrition. 1995;125: 5675.

14.Djazayery, A, Pourmoghim M, Omidvar
N,Dorosti AR. Assessment and comparison of

77

food safety and nutrient intake in school girls in
the north and west areas of Tehran, Iran. Health
Journal of Iran. 1999;28(1-4):1-10.

15.Bazhan M, Kalantari N, Ghaffarpoor M,
Houshiar-Rad A, Alavi Majd H. Prevalence of
obesity, fat distribution and its relationship with
food consumption pattern in secondary school
girls in Lahijan. Iranian Journal of
Endocrinology and Metabolism. 2005; 7 (1):37-
46.

16.HedleyAA,Ogden CL, Johnson CL, Carrol
MD, Curtin LR, Flegal KM. Prevalence of
overweight and obesity among US children,
adolescents and adults, 1999-2002. JAMA.
2004; 291: 2847-2850.

17.Magary AM, Daniels LA, Boulton TJ.
Prevalence of overweight and obesity in
Australian children and adolescents,
reassessment of 1985 and 1995 data against new
standard international definition. Medical
Journal of Australia. 2002; 176: 400-401.
18.Madriaga JR, Cheong RL, Perias LA, Desn
J.A. Anthropometric assessment of adolescents,
adults, pregnant and lactating women:
Philippines. Journal of Nutrition. 1998; 136:
772-788.

19.Thomas PR. Guidline for Dietary Planning.
In: Karuses Food, Nutrition and Diet Therapy.
Mahan LK, Escott- Stump S. (eds), 9th Edition.
WB Saunders Co, Philadelphia, 1996. 331-359.
20.Hajian KO, Sajadi P, Rezvani A. Prevalence
of overweight and underweight among primary
school children aged 7-12 years. Journal of
Babol University of Medical Sciences.
2008;10(3): 83-91.

21.Keshavarz SA, Doustmohammadian A,
Doustmohammadian S, editors. Nutritional
Status and its Determinants among Iranian
Adolescent Girls. LAP LAMBERT Academic
Publishing GmbH & Co. KG.Germany.2012.
22.Ashima K. Association of self- perceived
body weight status with dietary reporting by
teens. Obesity Research. 2002;10 : 1269
23.Hassapidou MN, Fotiadou E. Dietary intake
and food habits of adolescents in Northern
Greece. International Journal of Food Science
Nutrition. 2001; 52: 109-116.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Kelishadi+R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Ardalan+G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Gheiratmand+R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Majdzadeh+R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Gouya+MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Razaghi+EM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Delavari+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Motaghian+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Barekati+H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Mahmoud%2DArabi+MS%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Bull%20World%20Health%20Organ.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Flegal%20KM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Guo%20SS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wei%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mei%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Curtin%20LR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Roche%20AF%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Johnson%20CL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.cdc.gov/growthcgart

