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Abstract

Background: Nutritional status is the health status of an individual resulting from the intake and utilisation of
nutrients. Adolescence is a nutritionally vulnerable developmental stage, and insufficient dietary intake can lead
to delayed sexual maturation and growth.

Objective: The present study was conducted to assess the nutritional status in relation to food habits and lifestyles
among adolescent boys and girls of Sombaria village, West Sikkim.

Methods: Cross-sectional data on 100 adolescent boys and 100 adolescent girls were collected through a random
sampling method from Sombaria village. An anthropometric rod and a weighing scale were used to measure
height and weight respectively, following the standard technique of Lohman et al. Data on different food habits,
exercise, sleeping hours and television time were collected from each subject. The prevalence of underweight and
overweight was calculated by using z-scores for BMI for age and sex recommended by the WHO.

Results: The present study shows that the prevalence of underweight was found the same between adolescent boys
(4.00%) and girls (4.00%). However, the prevalence of overweight/obesity was slightly higher among adolescent
boys (13.00%) than girls (11.00%). The study reported the higher prevalence of overweight/obesity in both boys
(15.76%) and girls (15.68%) who preferred restaurant foods.

Conclusion: Prevalence of overweight/obesity was higher than underweight in both sexes in the present study.
Underweight was found to be more or less the same in both vegetarian and non-vegetarian adolescent boys and
girls. However, the prevalence of overweight/obesity was higher in both sexes who preferred restaurant foods
over home-cooked foods.
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Introduction 10-19 vyears.! It is a nutritionally vulnerable
developmental stage characterized by rapid growth

Adolescence is the transition phase from and development in biological, psychological and

childhood to adulthood aged ranging from
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social changes.? During this period, they gain up
to 20 percent of adult stature, 40 percent of adult
skeleton mass and 50 percent of adult weight.?
However, insufficient dietary intake can result in
delayed onset of sexual maturation and growth.*®
Malnutrition is the major health problem, which
causes at least half of all childhood deaths, and
one-third of child deaths are due to undernutrition
only.® The double burden of malnutrition is more
prevalent in low and middle-income countries where
nutrition transition is rapidly underway.”®? It is
especially prevalent in sub-Saharan Africa, South-
East Asia, and the Pacific.” Approximately 90 percent
of the world’s adolescents reside in low and middle-
income countries.'? According to the National Family
Health Survey (NFHS-4), 41.9 percent of adolescent
girls and 44.8 percent of adolescent boys had a BMI
less than 18.5 kg/m2! However, the same study
reported the low prevalence of overweight/obesity
as compared to underweight in both adolescent boys
(4.8%) and adolescent girls (4%). Undernutrition
during the adolescent period leads to delayed and
stunted growth, impaired development, an increased
risk for infectious diseases, and adverse pregnancy
outcomes.!%1213 On the other hand, overweight
adolescent has many immediate and long-term risks,
including type 2-diabetes, high blood pressure, and
adult obesity 141>

Under this backdrop, the present study was
conducted to assess the nutritional status of
adolescent boys and girls of Sombaria village of West
Sikkim and the associated food habits and lifestyle
factors.

Materials and Methods

The data for the present study were collected
from both adolescent boys and girls aged 12
to 19 years from Sombaria village of West
Sikkim. Sombaria is a small village with a mixed
population of Limboo, Lepcha, Bhutia, and other
Nepali communities located at a distance of 112
km from Gangtok, the capital of Sikkim. Each
community in Sombaria village has their own
distinct culture, tradition and beliefs. The economy
of Sombaria village is mostly based on agriculture,
dairy and poultry farming. A cross-sectional data

of 200 participants (100 adolescent boys and 100
adolescent girls) was collected through a random
sampling method for the present study. Data
were collected randomly so that participants had
an equal chance of selection. An Anthropometric
rod and a weighing scale to the nearest 0.1cm and
0.5 kg respectively, were used to measure height
and weight following the standard technique of
Lohman et al.’® The prevalence of underweight
and overweight was evaluated by using z-scores
for BMI for age and sex.!” According to this, BMI
z-score >+2SD is considered as obese, BMI z-score
>+1SD is considered as overweight, and BMI
z-score <-25SD is considered as underweight.

Information on lifestyle factors and food
habits was collected from each subject following a
recall method of one week period. Data on regular
exercise and activities while eating were collected
from each subject. Television watching time was
divided into two categories: less than/equal to
two hours per day and three/more than three
hours per day. Data on sleeping hours was divided
as less than/equal to eight hours per day and
nine/more than nine hours per day. Data on food
consumption were classified into two categories,
namely vegetarian and non-vegetarian. Intake of
non-vegetable items was divided as one-two times
per week and three/more than three times per
week. The data on the consumption of meals was
divided into two times per day and three times
per day. Data on main meals of the day, such as
breakfast, lunch and dinner were also collected
from each subject. The present study also collected
data on preferred foods such as home-cooked
foods and restaurant foods.

The data were analyzed using MS-Excel software.
The parameters taken were analyzed statistically to find
outmeanand standard deviation for theanthropometric
measurements. Overweight and obesity were grouped
together as the prevalence of obesity in both adolescent
boys and girls was found to be very less in the present
study. Prevalence of underweight and overweight/
obesity was calculated in relation to different food
habits and lifestyle factors. In order to test the level of
significance, both the t-test and chi-square test have
been used in the present study.
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Results

Table 1. Basic data on mean height, weight, BMI, underweight and overweight among adolescent boys
and girls of Sombaria village

Sex N Mean Height Mean Weight | Mean BMI+ Underweight | Overweight/
(cm) £ SD (kg)x SD SD obese
Boys 100 156.78+10.98 48.14+12.21 19.28+3.00 4 (4.00%) 13 (13.00%)
Girls 100 150.01+6.64 46.40 £ 8.87 20.50+3.14 4 (4.00%) 11 (11.00%)
t=4.824; df=98; t=0.993; t=2.840; v?=0.190; df=2;
p<0.05 df=98;p>0.05 df=98;p<0.05 p>0.05

Mean height was significantly (p<0.05) higher
among adolescent boys (156.78+10.98) than adolescent
girls (150.01+6.64) in the present study (table 1). The
mean weight was also higher among adolescent
boys (48.14£12.21) than adolescent girls (46.40+8.87).
However, mean BMI was significantly (p<0.05) higher

among adolescent girls (20.50+3.14) than adolescent
boys (19.2843.00). The frequency of underweight was
found the same between adolescent boys (4.00%)
and adolescent girls (4.00%). But, the frequency
of overweight/obesity was found higher among
adolescent boys (13.00%) than adolescent girls (11.00%).

Table 2. Distribution of different BMI values in relation to food consumption, non-veg intake and
activities while eating among adolescent boys and girls of Sombaria village

Category Boys | Underweight | Overweight/ | Girls | Underweight | Overweight/
obesity obesity

Vegetarian 23 1(4.35%) 3 (13.04%) 25 1 (4.00%) 3 (12.00%)

Non-veg,. 77 3 (3.89%) 10 (12.98%) 75 3 (4.00%) 8 (10.67%)

x2=0.009; df=2; p>0.05

¥2=0.034; df=2; p>0.05

Intake of non-veg. per week

1-2 times 38 2(5.26%)

6(15.79%) 63

3(4.76%) 7(11.11%)

3+ times 39 1(2.56%)

4(1025%) | 12

1(8.33%) 2(16.67%)

¥?=0.970, df=2; p>0.05

¥>=0.601; df=2; p>0.05

Activities while eating

Yes 53 0(0.00%)

8(15.09%) 38

1(2.63%) 1(2.63%)

No 47 4(8.51%)

5(10.64%) 62

3(4.84%) 10(16.13%)

12=4.940, df=2; p>0.05

12=4.872, df=2; p>0.05

Table 2 shows that the frequency of underweight
was found to be more or less the same between
vegetarians (4.35%) and non-vegetarians (3.89%)
adolescent boys. Similarly, the prevalence of
overweight/obesity was also found to be more or
less the same between vegetarians (13.04%) and
non-vegetarians (12.98%) adolescent boys. The
frequency of underweight (4.00%) was found the
same among adolescent girls who are vegetarians
and non-vegetarians. However, the frequency of
overweight/obesity was slightly higher among
adolescent girls who are vegetarians (12.00%) than
non-vegetarians (10.67%). The higher frequency
of underweight (5.25%) and overweight/obesity
(15.79%) was found among adolescent boys who

eat non-vegetable items one to two times per week.
However, the frequency of underweight (8.33%)
and overweight/obesity (16.67%) was found higher
among adolescent girls who eat non-vegetable items
more than three times per week. The frequency of
underweight (8.51%) was higher among adolescent
boys who didn’t do any activities while eating.
Whereas, the frequency of overweight/obesity
(15.09%) was higher among adolescent boys who
engaged in activities like watching television and
playing games on their mobile phone while eating.
The frequency of both underweight (4.84%) and
overweight/obesity (16.13%) was higher among
adolescent girls who didn’t do any activities while
eating.
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Table 3. Distribution of different BMI values in relation to the number of meals, main meal and preferred
food among adolescent boys and girls of Sombaria village

Category Boys | Underweight | Overweight/ | Girls | Underweight | Overweight/
obesity obesity

Number of meals/day

2 times 11 1(9.09%) 2(18.18%) 24 2(8.33%) 3(12.50%)

3 times 89 3(3.37%) 11(12.35%) 76 2(2.63%) 8(10.52%)
x?=1.213; df=2; p>0.05 x>=1.673; df=2; p>0.05

Main meal of the day

Breakfast 24 1(4.17%) 1(4.17%) 22 0(0.00%) 4(18.18%)

Lunch 22 0 (0.00%) 3(13.64%) 17 0(0.00%) 1(5.88%)

Dinner 54 3(5.55%) 9(16.67%) 61 4(6.56%) 6(9.83%)
x?>=3.638; df=4; p>0.05 x?*=4.275; df=4; P>0.05

Food preference

Home-cooked 68 4(6.25%) 8(11.76%) 49 3(6.12%) 3(6.12%)

Restaurant 32 0(0.00%) 5(15.62%) 51 1(1.96%) 8(15.68%)
x?= 2.142; df=2; p>0.05 x?= 3.245; df=2; p>0.05

Table 3 shows that the frequency of underweight
(9.09%) and overweight/obesity (18.18%) was higher
among adolescent boys who eat meals twice a day.
Similarly, the frequency of underweight (8.33%) and
overweight/obesity (12.50%) was higher among
adolescent girls who eat meals twice a day. The higher
frequency of underweight (5.55%) and overweight/
obesity (16.67%) was found among adolescent boys
whose main meal of the day is dinner. Among
adolescent girls, the higher frequency of underweight

(6.56%) and overweight/obesity (18.18%) was found
in those whose main meals of the day are dinner
and breakfast, respectively. The higher frequency
of underweight was found among adolescent boys
(6.25%) and girls (6.12%) who preferred home-cooked
foods. However, the frequency of overweight/
obesity was found higher among adolescent boys
(15.62%) and girls (15.68%) who preferred restaurant
foods.

Table 4. Distribution of different BMI values in relation to exercise, television watching and sleeping
hours among adolescent boys and girls of Sombaria village

Category Boys | Underweight | Overweight/ | Girls | Underweight | Overweight/
obese obesity

Exercise

Yes 58 0(0.00%) 7(12.07%) 38 1(2.63%) 6(15.79%)

No 42 4(9.52%) 6(14.28%) 62 3(4.84%) 5(8.04%)
%>=6.020, df=2; p<0.05 ¥>=1.649, df=2; p>0.05

Television watching

<2hours 69 3(4.35%) 6(8.69%) 64 3(4.69%) 8(12.50%)

3hours+ 31 1(3.22%) 7(22.58%) 36 1(2.78%) 3(8.33%)
x>=3.659; df=2; p>0.05 ¥?=0.673; df=2; p>0.05

Sleeping hours

<8 hours 33 0(0.00%) 6(18.18%) 30 1(3.33%) 3(10.00%)

9hours+ 67 | 4(5.97%) 7(10.45%) 70 3(4.28%) 8(11.43%)
x?=2.995, df=2; p>0.05 x?=1.503; df=2; P>0.05
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Table 4 shows that the frequency of underweight
(9.52%) and overweight/obesity (14.28%) was
found to be higher among adolescent boys who
didn’t exercise. The prevalence of underweight
(4.84%) and overweight/obesity (15.79%) was
higher among adolescent girls who didn’t exercise
and who exercised, respectively. The frequency
of underweight (4.35%) and overweight/obesity
(22.58%) was found higher among adolescent boys
who watched television for less than/equal to two
hours per day and more than three hours per day,
respectively. Among adolescent girls, the frequency
of underweight (4.69%) and overweight/obesity
(12.50%) was found higher in those who watched
television less than/equal to two hours per day.
The higher frequency of underweight (5.97%)
and overweight/obesity (18.18%) was
among adolescent boys who slept for more than
nine hours and eight hours per day, respectively.
Among adolescent girls, the higher frequency of
(4.28%) and overweight/obesity
(11.43%) was found in those who slept over nine
hours per day.

found

underweight

Discussion

Adolescence is an important period in which
nutritional needs increase for the growth of bone,
muscle and development.'® The health behaviours
related to diet and physical activities shaped during
this time persist into adulthood.’ The present study
shows that the frequency of underweight (4.0%)
was found the same in both adolescent boys and
girls. However, overweight/obesity was slightly
higher among adolescent boys (13.0%) than girls
(11.0%). The prevalence of overweight/obesity was
higher than underweight in both sexes in the present
study. A study in rural West Bengal shows the
prevalence of underweight (boys-31.1%; girls-21.1%)
and overweight/obesity (boys-4.1%; girls 5.2%)
among adolescents.”’ Another study by Panda et al.
shows the prevalence of underweight (boys-15.8%;
girls-8.8%) and overweight (boys-7.5%; girls-10.3%)
among adolescents in Sikkim.?! The economic status
of households is an important indicator of access to
adequate food supplies and good health care facilities.
An increase in westernization and globalization has
led to a nutritional transition in low and middle-
income countries which characterized the coexistence

of undernutrition and overnutrition.??

Adolescence is a time when individuals

experience increasing control over their food
choices.” The present study shows that the prevalence
of underweight and overweight/obesity was more or
less the same in both vegetarian and non-vegetarian
adolescent boys and girls. The prevalence of both
underweight and overweight/obesity was higher
among adolescent girls who eat non-vegetable items
more than three times a week in the present study.
It was higher among adolescent boys who eat non-
vegetable items one-two times a week. The differences
in the prevalence of underweight and overweight/
obesity in relation to the intake of non-vegetable
items were statistically insignificant in the present
study. Breakfast is considered the most important
meal of the day to stay healthy, yet breakfast is
more commonly missed than any other meal.?* It is
estimated that children consume approximately 20
percent of their daily energy intake at breakfast.”
In the present study, the prevalence of underweight
was higher in both sexes who considered dinner as
their main meal of the day. The study further shows
the higher frequency of overweight/obesity among
adolescent boys and girls who considered dinner and
breakfast respectively as the main meals of the day.
The prevalence of nutritional status in relation to the
main meals of the day was statistically insignificant
in the present study. Many studies have reported
that people who missed breakfast had lower energy
and macronutrient intake compared with those
who usually consumed breakfast.?6?” Adolescents
consume a larger percent of energy intake at fast food
and other restaurants, 2 which often leads to weight
gain by accumulating excess fat. The present study
shows a higher prevalence of overweight/obesity
in both sexes who prefer restaurant foods, and
underweight was higher in both sexes who preferred
home-cooked foods.

Several studies reported the negative association
between the level of physical activity and overweight
in children.”” The prevalence of underweight was
higher in both sexes who didn’t exercise in the
present study. However, overweight/obesity was
higher in adolescent boys and girls who didn’t
exercise, and those who did exercise, respectively.
An increasing level of physical activity can contribute
to weight management.3’ Many studies have shown
an association between television time and obesity.*!
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Eating while viewing television increases energy
intake in children.3? The present study shows that
overweight/obesity was higher among adolescent
boys who played mobile games and watched
television while eating. It was found the opposite
in case adolescent girls. However, underweight
was higher in both sexes who didn’t play mobile
games and watched television while eating. These
differences were statistically insignificant. Children
who spend more time on television consume more
energy-dense foods and drinks resulting in higher
energy intake.3>** The present study shows a higher
prevalence of overweight/obesity among boys who
slept for eight hours or less per day. However, it was
slightly higher among girls who slept for more than
nine hours per day. The underweight was higher in
both sexes who slept over nine hours per day. The
prevalence of both underweight and overweight/
obesity in relation to sleeping duration was found
statistically insignificant in the present study. Short
sleep duration may produce hormonal changes
associated with weight and nutrition.?® It may also
contribute to physical inactivity and decreased

energy expenditure.3¢37

Conclusion

The prevalence of overweight/obesity shows
higher than underweight in both sexes in the
present study. Prevalence of both underweight
and overweight in relation to consumption of non-
vegetable items shows fluctuation in both sexes.
However, the prevalence of overweight/obesity
shows a positive relation in both sexes who prefer
restaurant foods. The underweight was higher in
both sexes who considered dinner as their main
meal of the day. The prevalence of nutritional status
shows differences in relation to lifestyle factors such
as exercise, television time, activities while eating,
and sleeping hours. Therefore, awareness and proper
education on health should be provided to identify
the factors influencing nutritional status and its
health consequences.

Informed Consent: Data were collected during
mandatory Anthropological fieldwork by my students
for their master’s dissertations under my guidance.
During the fieldwork, written informed consent was not
taken from the participants. However, the nature and

purpose of the research work were clearly explained
to the participants verbally before the data collection.
Participants were also informed the measurements
involved, such as height and weight, as well as some of
the questions on lifestyles and food habits. Participants
were involved in data collection voluntarily.

Ethical Clearance: no
Source of Funding: Nil

Conflict of Interest: No

References

1. World Health Organization. The Second Decade:

Improving Adolescent Health and Development.
World 2001.
Available on https://apps.who.int/iris/bitstream/
handle/10665/64320/ WHO_FRH_ADH_98.18_
Rev.1.pdf.

2. World Health Organization. Adolescent health and
development. 2020. Available on https://www.who.

Geneva: Health  Organization.

int/news-room/q-a-detail/adolescent-health-and-
development.

3. Indian Academy of Paediatrics. Nutrition of
Adolescents  (10-19 years).

Pediatrics. 2021.

Indian Academy of

4. Jacob JA, Nair MK. Protein and micronutrient
supplementation in complementing pubertal growth.
Indian J Ped. 2012;79(11):584-591.

5. World Health Organization. Guideline: implementing
effective actions for improving adolescent nutrition.
Geneva: World Health Organization. 2018.

6. Black RE, Allen LH, Bhutta ZA, Caulfield LE, de Onis
M, Ezzati M, Mathers C, Rivera J. Maternal and child
undernutrition: global and regional exposures and
health consequences. Lancet. 2008; 371(9608):243-260.

7. Kapoor SK, Anand K. Nutritional transition: a public
health challenge in developing countries. ] Epid and
Comm Heal. 2002; 56:804-805.

8. Lukito W, Wahlqvist ML. Weight management in
transitional economies: the double burden of disease
dilemma. Asia Pacific ] Clin Nutri.2006;15:21-29.

9. Popkin BM, Corvalan C, Grummer-Strawn LM.
Dynamics of the double burden of malnutrition and
the changing nutrition reality. Lancet. 2020;395:65-74.

10. Victora CG, Adair L, Fall C, Hallal PC, Martorell
R, Richter L, Sachdev HS. Maternal and child

undernutrition: consequences for adult health and
human capital. Lancet.2008;371(9609):340-357.



Indian Journal of Public Health Research and Development / Vol. 17 No. 2, April-June 2026

109

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

International Institute for Population Sciences.
National Family Health Survey (NFHS-4), India.
Mumbeai. 2015-16.

Black RE, Victora CG, Walker SP, Bhutta ZA, Christian
P, de Onis M, Ezzati M, Grantham-McGregor S, Katz ],
Martorell R, Uauy R. Maternal and child undernutrition
and overweight in low-income and middle-income
countries. Lancet.2013; 382(9890):427-451.

Dobner ], Kaser S. Body mass index and the risk of
infection-from underweight to obesity. Clin Micro and
Inf. 2018;24:24-28.

Koplan JP, Liverman CT, Kraak VI. Preventing
childhood obesity: health in the balance: executive
summary. ] Amer Diet Asso. 2005; 105:131-138.

Lloyd LJ, Langley-Evans SC, McMullen S. Childhood
obesity and risk of the adult metabolic syndrome: a
systematic review. Inter ] Obes. 2012; 36:1-11.

Lohman TG, Roche AF, Martorell R. Anthropometric
standardization reference manual. Chicago: Human.
1998.

World Health Organization. 2007. www.who.int/
growthref/who2007_bmi_for_age/en/.

Tesfaye M, Yemane T, Adisu W, Asres Y, Gedefaw L.
Anemia and iron deficiency among school adolescents:

burden, severity, and determinant factors in southwest
Ethiopia. Adol heal, med and thera. 2015;6:189-196.

Sawyer SM, Afifi RA, Bearinger LH, Blakemore SJ, Dick
B, Ezeh AC, Patton GC. Adolescence: a foundation for
future health. Lancet.2012;379(9826):1630-1640.

Darling AM, Fawzi WW, Barik A, Chowdhury A, Rai
KK. Double burden of malnutrition among adolescents
in rural West Bengal, India. Nutrition. 2020:79-80.

Panda BK, Mog M, Dhillon P. Double burden of
malnutrition among adolescents in India: Evidence
from large scale surveys. Demo India.2021;50(1):85-98.

UNICEF. Le nouveau visage de la malnutrition. La
situation des enfants dans le monde. 2019.

Videon TM, Manning CK. Influences on adolescent
eating patterns: the importance of family meals. ] Adol
Heal. 2003;32:365-373.

Dwyer JT, Evans M, Stone E]J, Feldman HA, Lytle L,
Hoelscher D, Johnson C, Zive M, Yang M. Adolescents’
eating patterns influence their nutrient intakes. ] Amer
Diet Ass0.2001;101:798-802.

NicklasTA, Reger C, Myers L, O’Neil. Breakfast
consumption with and without vitamin-mineral
the
nutrient intake of ninth-grade students. ] Adol Heal.
2000,27(5):314-321.

supplement use favorably impacts daily

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Afeiche MC, Taillie LS, Hopkins S, Eldridge AL,
Popkin BM. Breakfast Dietary Patterns Among
Mexican Children Are Related To Total-Day Diet
Quality. ] Nutr.2017;147:404-412.

Mielgo-Ayuso ], Valtuena ], Cuenca-Garcia M,
Gottrand F, Breidenassel C, Ferrari M, Manios Y,
De Henauw S, Widhalm K, Kafatos A, Kersting M,
Huybrechts I, Moreno LA, Gonzalez-Gross M. Regular
breakfast consumption is associated with higher blood
vitamin status in adolescents: the HELENA Study. Pub
Heal Nutr. 2017;20(8):1393-1404.

Nielsen SJ, Siega-Riz AM, Popkin BM. Trends in energy
intake in the U.S. between 1977 and 1996: similar shifts
seen across age groups. Obes Res.2002;10:370-378.

Jimenez PD, Kelly J, Reilly JJ. Associations between
objectively measured habitual physical activity and
adiposity in children and adolescents: systematic
review. Inter ] Ped Obes. 2010;5:3-18.

Swift DL, Johannsen NM, Lavie CJ, Earnest CP, Church
TS. The role of exercise and physical activity in weight
loss and maintenance. Prog Cardio Dis.2014;5:441-47.

Strasburger VC. Children, adolescents, obesity, and
the media. Pediatrics.2011;128(1):201-208.

Robinson TN, Banda JA, Hale L, Lu AS, Fleming-Milici
F, Calvert SL, Wartella E. Screen Media Exposure
and Obesity in Children and Adolescents. Pediatrics.
2017;140(2):597-5101.
Pearson N, Biddle SJ.
dietary intake in children, adolescents, and adults. A
systematic review. Amer ] Prev Med. 2011;41(2):178-
188.

Sedentary behavior and

FordC, Ward D, White M. Television viewing
associated with adverse dietary outcomes in children
ages 2-6. Obes Rev. 2012;13(12):1139-1147.

Taheri S, Lin L, Austin D, Young T, Mignot E. Short
sleep duration is associated with reduced leptin,

elevated ghrelin, and increased body mass index. PLoS
Med. 2004;1(3):e62.

Sekine M, Yamagami T, Handa K, Saito T, Nanri S,
Kawaminami K, Kagamimori S. A dose-response
relationship between short sleeping hours and
childhood obesity: Results of the Toyama Birth Cohort
Study. Child: Care Heal Dev. 2002;28:163-170.

von Kries R, Toschke AM, Wurmser H, Sauerwald T,
Koletzko B. Reduced risk for overweight and obesity
in 5 and 6 year old children by duration of sleep-a
cross-sectional study. Inter ] Obes Rel Metab Disord.
2002;26(5):710-716.





