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Abstract

Objective: The prevalence of child overweight in the Czech Republic is sub-
stantially lower than that in the USA. The objective of the present pilot study was
to explore dietary intakes, frequency of dining in fast-food establishments, and
the amount and intensity of physical activity between a sample of American and
Czech children.
Design: A cross-sectional correlational pilot study.
Setting: Four public schools in the USA and four public schools in the Czech
Republic.
Subjects: Ninety-five Czech and forty-four American 4–6th graders from urban
public schools participated in the study. Dietary intake and number of fast-food
visits were evaluated using two multiple-pass 24 h recalls. Physical activity was
measured using the modified Self-Administered Physical Activity Checklist.
Results: American children (mean age 10?8 (SE 0?2) years) consumed more energy
and fat, less fruits and vegetables, more soft drinks, and visited fast-food estab-
lishments more often than Czech children (mean age 11?0 (SE 0?1) years).
Although no differences were found in vigorous activity by nationality, Czech
children spent significantly more time in moderate physical activities than
American children.
Conclusions: Despite the influx of some negative Western dietary trends into the
country, Czech children had a healthier diet and were more physically active than
American children. Further research is warranted to determine whether the same
differences in dietary intakes, physical activity and fast-food visits exist between
nationally representative samples of American and Czech children.

Keywords
Children

Dietary intakes
Physical activity

Child overweight

It is estimated that up to 31?5 % of American children aged

6–19 years are at risk for overweight or are currently

overweight(1). Causes of child obesity are complex and

difficult to identify because a wide range of factors

influence children’s body weight and adiposity. However,

experts agree that obesity results from an imbalance

between energy intake and energy expenditure(2,3).

Dietary and behavioural factors that often contribute to

positive energy balance include excessive intakes of fat,

frequent fast-food consumption, inadequate fruit and

vegetable intake, lack of physical activity and greater

television watching(4–8).

A dramatic decrease in energy expenditure over the last

three decades has also contributed to a positive energy

balance among American children(2,9). About 14% of

12–21-year-olds are not physically active at all and less than

half engage in regular vigorous exercise(10). In addition,

children continue to spend more time in sedentary beha-

viours even though a direct association between television

watching and increased risk of overweight has been

demonstrated in previous research(11,12).

While the prevalence of child overweight continues to

increase among American youth, children in the Czech

Republic are significantly leaner than American children.

According to the National Anthropological Survey, a

survey conducted in the Czech Republic every ten years,

only 4?2 % of Czech girls and boys between the ages of 6

and 18 years were overweight or obese in 2001(13). The

low prevalence of overweight and obesity among Czech

children also extends to Czech adolescents, whose BMI-

for-age is among the lowest in the European Union(14).

While the prevalence of child overweight in the Czech

Republic has been relatively low in the past two decades,

it is likely that the dietary intakes and exercise behaviours

of Czech children have changed significantly in the last

several years. The Czech Republic, former Czechoslova-

kia, was under communist rule for 40 years and has been

undergoing dramatic economic, social and political
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changes since the late 1980s. While the transformation of

the country has been positive in relation to food avail-

ability (e.g. increased variety of fruits and vegetables and

other nutrient-dense foods), the Czech population has

also been influenced by negative Western dietary trends

(e.g. increased exposure to fast-food restaurants and

snack foods)(15–17).

To date, no previous studies have compared lifestyle

factors that directly influence children’s weight status

between American children and children from a transi-

tional country who are exposed to a similar culture and

dietary trends, yet have substantially lower rates of

overweight. The purpose of the present pilot study was

to compare dietary intakes and to investigate whether

differences in physical activity exist between a sample

of American and Czech school-aged children.

Methods

The target populations of the study were American and

Czech 4–6th graders living in urban areas. A cluster

sampling technique was utilized to recruit children in one

mid-western American city and one city in the Czech

Republic between May and September of 2005. In the

USA, a list of all elementary and middle schools was

obtained from the State Department of Education website

and four out of fifteen schools that were randomly

selected agreed to participate in the study. In the Czech

Republic, a list of all schools in the chosen city was cre-

ated using a phonebook and three out of eight schools

that were randomly selected decided to take part in the

study. In addition, one elementary school in another

Czech city volunteered to participate in the study.

Informed written consent was obtained from the principal

at each school prior to data collection. Children suffering

from a chronic disease that may have influenced their

dietary intakes or physical activity were excluded from

the study. Four trained research assistants helped collect

data. The study was approved by Oklahoma State Uni-

versity’s Institutional Review Board in the USA and the

Ethical Institute in the Czech Republic.

Two school visits were scheduled to obtain information

from children. During the first visit, anthropometric

measurements were obtained in the morning. Weight and

height were measured according to the Centers for Dis-

ease Control and Prevention (CDC) recommendations(18)

using an electronic scale (Taylor Precision Performance,

Oak Brook, IL, USA) and a flexible tape. Children com-

pleted one multiple-pass 24 h recall and the modified Self-

administered Physical Activity Checklist (SAPAC)(19).

Plastic food models, real food examples, bean bags and

household measuring tools were used to improve the

quality of the recall. The use of the multiple-pass 24 h

recall was shown to be a valid method of estimating

energy and macronutrient intakes of children in previous

research(20). The SAPAC represents a 24 h recall of

physical activities and sedentary behaviours that was

validated in previous research(19). To eliminate potential

errors associated with children completing the checklist

on their own, the SAPAC was completed by a trained

research assistant. Children recalled the activities in which

they participated, the length of time in each activity, and

rated perceived effort. During the second visit, another

multiple-pass 24 h recall and SAPAC were completed with

each child.

Children’s dietary intakes were analysed using the

Food Processor program version 8?4 (ESHA Research,

Salem, OR, USA). Recipes of traditional Czech meals were

added into the database. Total energy, total fat, energy

from fat, saturated fat, dietary fibre, cups of fruit, vege-

tables and soft drinks, and number of fast-food visits

were estimated as a 2 d average. Because use of the

Food Guide Pyramid for fruit and vegetable intakes was

validated in previous research(21), the MyPyramid served

as a guide for calculating children’s fruit and vegetable

consumption(22).

Metabolic energy equivalent tasks (MET) were assigned

to all physical activities based on the updated Compen-

dium of Physical Activities(23). 1 MET is defined as the

amount of oxygen per kilogram of body weight per

minute consumed when sitting quietly (3?5 ml/kg per

min)(23). Activities during which children expended

3–5?99 MET were defined as moderate exercise. Vigorous

activity was defined as any activity with MET equal to or

greater than 6(23).

Children’s BMI percentiles were calculated using the

2000 CDC growth charts(24). Children were classified as at

risk for overweight (85th–94th percentile) and overweight

($95th percentile). Children’s weight status was also

analysed using the International Obesity Taskforce

(IOTF) cut-offs for BMI(25). Descriptive statistics, x2 tests

and independent t tests were used to describe the

samples and compare dietary intakes and physical activity

between American and Czech children. The SPSS for

Windows statistical software package version 12?0 (SPSS

Inc., Chicago, IL, USA) was utilized for statistical analyses.

The level of significance was set at 0?05.

Results

Ninety-five Czech and forty-four American children and

parents participated in the study. The American sample

included fifteen boys and twenty-nine girls, and the

Czech sample consisted of forty-one boys and fifty-four

girls. Characteristics of the children by nationality are

summarized in Table 1. Significant differences in the

consumption of energy, total fat, saturated fat, fruits and

vegetables, soft drinks and the frequency of dining in

fast-food restaurants were found between American

and Czech children (Table 2). The results also indicated
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differences in physical activity by nationality (Table 2).

Both American and Czech children spent similar amounts

of time in sedentary activities (Table 2).

There were no differences in the prevalence of over-

weight (P 5 0?107) by x2 analysis between the American

and Czech sample; however, the distribution of children

at risk for overweight and overweight appeared to differ

by nationality, with BMI Z scores declining with age

among Czech children. Although not significant, the

proportion of overweight was higher in the American

sample compared with the Czech sample of children

using both the 2000 CDC growth charts and the IOTF cut-

offs (Table 3). The prevalence of children who were at

risk for overweight was slightly higher among the Czech

children (Table 3).

Discussion

Our pilot study contributes to the existing literature on

factors influencing child overweight by comparing dietary

intakes and physical activity between a sample of Amer-

ican children and children from the Czech Republic, a

country with very low child obesity rates(13,14). Our study

found notable differences in dietary quality and exercise

Table 1 Demographic and anthropometric characteristics of study
children by nationality: American and Czech 4–6th graders from
urban public schools, May–September 2005

Nationality

American (n 44) Czech (n 95)

Characteristic Mean SE Mean SE P value

Age (years) 10?8 0?2 11?0 0?1 0?33
BMI (kg/m2) 18?9 0?6 18?4 0?3 0?37
BMI percentile 56?9 4?5 54?1 2?9 0?59
Weight Z score 0?4 0?1 0?4 0?1 0?97

All P values were non-significant.

Table 2 Dietary intakes, physical activity and sedentary behaviours of study children by nationality: American and Czech 4–6th graders
from urban public schools, May–September 2005

Nationality

American (n 44) Czech (n 95)

Variable Mean SE Mean SE P value

Daily dietary intakes
Total energy (kJ) 7708 381 5874 151 ,0?001
Total energy (kcal) 1841 91 1403 36 ,0?001
Dietary fat (g) 68?3 4?4 45?2 1?5 ,0?001
Energy from fat (% of energy) 32?4 1?1 28?6 0?6 0?001
Energy from carbohydrates (% of energy) 53?7 1?3 57?3 0?7 0?010
Energy from protein (% of energy) 14?0 4?3 14?1 3?5 0?907
Saturated fat (g) 25?7 4?2 18?1 6?6 ,0?001
Dietary fibre (g) 10?9 4?4 11?5 4?5 0?446
Fruit (cups) 0?78 0?12 1?39 0?12 0?002
Vegetables (cups) 0?75 0?09 1?18 0?08 0?003
Soft drinks (cups)* 0?73 0?70 0?34 0?64 0?002
Fast food (no. of visits) 0?51 0?13 0?04 0?02 ,0?001

Daily physical activity & sedentary behaviours
Total physical activity (MET-min) 407 48 495 26 0?086
Moderate (min) 48?3 7?7 84?8 10?8 0?032
Vigorous (min) 19?5 5?0 23?9 3?7 0?500
Moderate & vigorous (min) 67?9 8?8 96?7 5?2 0?004
Television (min) 41?9 6?6 57?5 4?5 0?052
Computer use (min) 10?2 2?4 8?3 2?0 0?567

*1 cup 5 240 ml.

Table 3 Prevalence of at risk for overweight and overweight in study children by nationality and applying different reference standards:
American and Czech 4–6th graders from urban public schools, May–September 2005

At risk for overweight Overweight

American (n 44) Czech (n 95) American (n 44) Czech (n 95)

Reference standard n % n % n % n %

2000 CDC* 3 6?7 10 10?5 8 18?2 4 4?2
IOTF- 3 6?8 9 9?5 5 11?4 2 2?1

*Centers for Disease Control and Prevention (2002)(24).
-International Obesity Taskforce (2000)(25).
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behaviours between American and Czech children. While

the proportion of energy derived from fat was within the

recommended range(2) of 25–35 % in both countries,

children in the American sample consumed more energy,

total fat and saturated fat than Czech children. Because

one-third of American children in our sample made at

least one trip to a fast-food restaurant, the consumption of

fast foods may have contributed to their higher energy,

total fat and saturated fat intakes. Our findings are not

surprising since fast-food establishments have become an

essential part of American culture in the last several

decades(17,26). The higher intake of saturated fat among

American children is especially noteworthy because a

recent follow-up study of 41 518 women by Field et al.(27)

found that the positive relationship between weight gain

and dietary fat was stronger with increased consumption

of saturated fat and animal fat compared with total fat.

Despite the influx of Western dietary trends into the

Czech Republic, the exposure of Czech children to fast

food and soft drinks was minimal in our sample. Further-

more, Czech children consumed nearly twice as many

fruits and vegetables as American children, which is sur-

prising given a significant increase in fruit and vegetable

cost in the Czech Republic since the 1990s(15).

Even though children in both samples met the

recommendation of at least 60 min of physical activity

daily(28), Czech children spent substantially more time in

moderate exercise than American children. Because many

Czech children in our sample reported walking to and

from school and playing outside in the afternoon, these

activities largely contributed to the amount of moderate

activity they obtained throughout the day. In contrast,

almost none of the children in our American sample

reported walking to or from school.

Children in the American sample engaged in similar

amounts of vigorous exercise as Czech children. While

this trend in the data was not anticipated, our results may

be explained by the fact that the physical activity of

American children was largely limited to organized sports

or physical education classes rather than moderate-

intensity activities throughout the day. It is noteworthy

that Czech children in our study appeared to have more

opportunities to be active throughout the day because

they were required to spend less time at school than

American children. Surprisingly, children in our Czech

sample spent slightly more time watching television than

children in the American sample.

Our cross-cultural exploration of differences in dietary

intakes and physical activity between a sample of Amer-

ican and Czech children provides important insights on

factors that may be contributing to the low prevalence of

child overweight in the Czech Republic. The results of our

study are especially noteworthy given that the demo-

graphic and dietary characteristics of children in the

American sample are similar to those of a nationally

representative sample of American children who were

investigated during the Third National Health and

Examination Survey(7). However, our work has several

limitations that need to be addressed in future research.

First, due to the pilot nature of the study, our findings

cannot be generalized to a large group of American or

Czech children. The prevalence of overweight and at risk

for overweight in our sample of American children was

lower than the prevalence of overweight and at risk for

overweight found in a nationally representative sample of

American children of the 2003–2004 National Health and

Nutrition Examination Survey(29). This finding may have

been caused by the parents of overweight children being

less likely to allow their children to participate in the

study. In addition, our sample was limited to children

attending urban public schools whose physical activity

and other characteristics may differ from those of other

children. Second, analysis of the children’s dietary intakes

was limited to two multiple-pass 24 h recalls. A future

study utilizing 24 h recalls combined with parent-assisted

food records to improve the quality of the dietary analysis

is warranted. Lastly, while the modified SAPAC represents

a validated tool for estimating physical activity among

children, it does not allow for capturing all activities in

which children engaged throughout the day.

Conclusions

Our cross-cultural study represents the first step in

exploring the differences in dietary intakes and physical

activity between American and Czech children. Czech

children in our study consumed diets of higher nutritional

quality and were more physically active than children in

the American sample. The low intakes of fruits and

vegetables in the American sample are of concern, given

the important role of fruits and vegetables in the pre-

vention of obesity. In addition, our results suggest that

less frequent engagement in moderate activities may be

responsible for the American children in our sample

being less physically active than Czech children.

Despite a number of negative Western dietary and

lifestyle trends, Czech children in our sample appeared to

have healthier diets and were more active than American

children. Thus, it is possible that certain social, cultural or

environmental factors have a positive influence on their

dietary and exercise behaviours, thus providing potential

protection against overweight. Given the limited sample

size in our pilot study, our recommendations for future

research include comparing dietary intakes, physical

activity and factors that influence BMI among nationally

representative samples of American and Czech children.

Acknowledgements

This research study was not supported by any external

or internal funding. The authors declare no personal,

A cross-cultural comparison of dietary intakes 989

https://doi.org/10.1017/S1368980008003546 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980008003546


financial or other conflicts of interest that would bias the

results of the study. The authors thank the parents and

children in the USA and the Czech Republic who parti-

cipated in the study. We also thank school principals and

teachers for their time and willingness to help with this

research project.

References

1. Hedley AA, Ogden CL, Johnson CL, Curtin LR & Flegal KM
(2004) Prevalence of overweight and obesity among US
children, adolescents, and adults, 1999–2002. JAMA 291,
2847–2850.

2. Institute of Medicine, Food and Nutrition Board (2002)
Dietary Reference Intakes for Energy, Carbohydrate, Fiber,
Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids.
Panel on Macronutrients. National Academy of Sciences.
Washington, DC: National Academy Press.

3. DeLany JP (1998) Role of energy expenditure in the
development of pediatric obesity. Am J Clin Nutr 68,
Suppl., S950–S955.

4. Neumark-Sztainer D, Wall M, Perry C & Story M (2003)
Correlates of fruit and vegetable intake among adolescents.
Findings from project EAT. Prev Med 37, 198–208.

5. Gray A & Smith C (2003) Fitness, dietary intake, and body
mass index in urban Native American youth. J Am Diet
Assoc 103, 1187–1191.

6. Paeratakul S, Ferdinand DP, Champagne CM, Ryan DH &
Bray GA (2003) Fast-food consumption among US adults
and children: dietary and nutrient intake profile. J Am Diet
Assoc 103, 1332–1338.

7. Troiano RP, Briefel RR, Carroll MD & Bialostosky K (2000)
Energy and fat intakes of children and adolescents in the
United States: data from the National Health and Nutrition
Examination Survey. Am J Clin Nutr 72, Suppl.,
S1343–S1353.

8. Robertson SM, Cullen KW, Baranowski J, Baranowski T,
Shaohua H & de Moor C (1999) Factors related to adiposity
among children aged 3–7 years. J Am Diet Assoc 99,
938–943.

9. Kimm SYS, Glynn NW, Kriska AM, Barton BA, Kronsberg SS,
Daniels SR, Crawford PB, Sabry ZI & Liu K (2002) Decline
in physical activity in black girls and white girls during
adolescence. N Engl J Med 347, 709–715.

10. Centers for Disease Control and Prevention (1996) Physical
activity and health: A report of the Surgeon General. http://
www.cdc.gov/nccdphp/srg/adoles.htm (accessed February
2004).

11. Eisenmann JC, Bartee RT & Wang MQ (2002) Physical
activity, TV viewing, and weight in US youth: 1999 Youth
Risk Behavior Survey. Obes Res 10, 379–385.

12. Nestle M & Jacobson MF (2000) Halting the obesity
epidemic: a public health policy approach. Public Health
Rep 115, 12–24.

13. Kobzova J, Vignerova J, Blaha P, Krejcovsky L & Riedlova J
(2004) The 6th nationwide anthropological survey of
children and adolescents in the Czech Republic in 2001.
Cent Eur J Public Health 12, 126–130.

14. Lissau I, Overpeck MD, Ruan WJ, Due P, Holstein BE &
Hediger ML; Health Behaviour in School-aged Children
Obesity Working Group (2004) Body mass index and
overweight in adolescents in 13 European countries, Israel,
and the United States. Arch Pediatr Adolesc Med 158,
27–33.

15. Andel M (1997) Nutritional epidemiology in the Czech
Republic after the fall of communism: problems with
interpretation. Nutrition 13, 1008–1009.

16. Humenikova L (2003) Western influences on dietary intake
in the post-communist Czech Republic. Masters thesis,
Oklahoma State University.

17. Ritzer G (2000) The McDonaldization of Society, New
Century ed. Thousand Oaks, CA: Pine Forge Press.

18. US Department of Health and Human Services (not dated)
Accurately weighing and measuring: technique. Health
Resources and Services Administration, Maternal and Child
Health Bureau. http://depts.washington.edu/growth/module5/
text/contents (accessed May 2005).

19. Sallis JF, Strikmiller PK, Harsha DW, Feldman HA, Ehlinger S,
Stone EJ, Williston J & Woods S (1996) Validation of
interviewer- and self-administered physical activity check-
list for fifth grade students. Med Sci Sports Exerc 28,
840–851.

20. Johnson RK, Driscoll P & Goran MI (1996) Comparison of
multiple-pass 24-hour recall estimates of energy intake
with total energy expenditure determined by the doubly
labeled water method in young children. J Am Diet Assoc
96, 140–144.

21. Cullen K, Baranowski T, Baranowski J, Hebert D & de Moor
C (1999) Behavioral and epidemiological coding of fruit
and vegetable consumption from 24-hour dietary recalls:
research question guides choices. J Am Diet Assoc 99,
849–851.

22. US Department of Agriculture (2006) MyPyramid. http://
www.mypyramid.gov (accessed April 2006).

23. Ainsworth BE, Haskell WL, Whitt MC et al. (2000)
Compendium of physical activities: an update of activity
codes and MET intensities. Med Sci Sports Exerc 32, Suppl.,
S498–S516.

24. Centers for Disease Control and Prevention (2002) 2000
CDC growth charts for the United States: methods and
development. Vital and Health Statistics, Series 11, Report
no. 246. Washington, DC: US Department of Health and
Human Services.

25. Cole TJ, Bellizzi MC, Flegal KM & Dietz WH (2000)
Establishing a standard definition for child overweight and
obesity worldwide: international survey. BMJ 320,
1240–1243.

26. French SA, Story M & Jeffery RW (2001) Environmental
influences on eating and physical activity. Annu Rev Public
Health 22, 309–335.

27. Field AE, Willett WC, Lissner L & Colditz GA (2007) Dietary
fat and weight gain among women in the Nurses’ Health
Study. Obesity 15, 967–976.

28. US Department of Health and Human Services (2005)
Dietary Guidelines for Americans. http://www.healthierus.
gov/dietaryguidelines (accessed March 2005).

29. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ
& Flegal KM (2006) Prevalence of overweight and obesity
in the United States, 1999–2004. JAMA 295, 1549–1555.

990 L Humenikova Shriver and G Gates

https://doi.org/10.1017/S1368980008003546 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980008003546

