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Abstract
Introduction: A particular problem of self-reported dietary records is widespread under-reporting of energy intake  

regardless of the dietary assessment methods. However, under-reporting of dietary intakes in the Polish population has 
not been studied.

Aim of the study: This study was undertaken  to determine  the validity of  self-reports in young sedentary and active 
male and female students. 

Methods: A total of 111 students (56 males and 55 females) with physical activity about 30 min per day were classified 
as sedentary (Group S).  Subjects with  physical activity at least 1 h per day (129 males and 120 females) were classified 
as active (Group A). The subjects’ macronutrient intake was briefly assessed from 24 h food records taken over 4 non-
consecutive days and analyzed using computer program FOOD 2. The basal metabolic rate (BMR) was calculated from 
body fat and lean body mass and energy intake (EI) to BMR ratio was calculated to identify the under-reporters.

Results: In sedentary subjects the percent of under-reporters did not differ with respect to sex. In active subjects the 
percent of under-reporters was markedly higher in women than in men (P<0.001). The percent of under-reporters in active 
men was significantly higher vs. their sedentary counterparts (P<0.04). Moreover, in active women the percent of under-
reporters was markedly higher than in all other groups (P<0.001).  In sedentary women self-reported daily energy intake 
was significantly and inversely related to body fat (P<0.001).  In active men the tendency (P<0.07) to lower self-reported 
energy intake with increasing body fat was noted. In contrast, neither in sedentary men nor in active women was self-reported 
energy intake associated with body fat.

Conclusions: Our data indicate that physical activity has an adverse effect on the validity of self-reported dietary intake, 
especially in women. Increasing body fat stores adversely affected self-reports in sedentary women and active men.  In 
sedentary men and active women other factors than body fat seem to affect under-reporting.
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Introduction
Numerous data have demonstrated that dietary 

habits have a pronounced influence on health affect-
ing the risk of many diseases [1, 2]. For this reason in 
many studies an assessment of dietary habits is com-
mon, and the primary measure of usual daily  intake 
is self-reporting [3, 4].  However,  a particular problem 
of self-reported dietary records is widespread under-
reporting of energy intake regardless of the dietary 
assessment methods [5]. 

The reasons of under-reporting have been thor-
oughly studied and many factors were recognized to 
contribute to this phenomenon. In general many stud-
ies have demonstrated that females, older people, obese 
persons and male smokers provide less valid dietary 
reports than males, young and lean people and male 
non-smokers [6-8].  

Furthermore, regardless the gender, the degree 
of under-reporting of energy intake increases with 

increasing dietary restrictions. This indicates that the 
degree of under-reporting increases with decreasing 
food intake. [9]. It is well known that females are 
more prone than males to overestimate their weight 
and body fat [10, 11].  Additionally, female percep-
tion of body shape places pressure on them to lose 
weight and in consequence, females are at greater 
risk of restrained eating, which in turn contributes 
to false self-reported dietary intakes  [12]. 

However, the importance of the education level, 
social desirability and socioeconomic status in under-
reporting has also been underlined [13, 14].  Moreover, 
personality traits such as body image together with 
obesity have been suggested as the best predictors of 
under-reporting [15].  It is worth noting that  in the 
western world there is an increasing focus on body 
image especially in adolescents and young adults.  
Pelegrini and Petroski [16] noted that 65.5% of ado-
lescents were dissatisfied with their body image, 48.4% 
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of girls wished to reduce body fat and 51.3% of boys 
wished to increase body size.  According to El Ansari 
et al. [17] about 40% of male and 60% of female UK 
students  considered themselves as too fat.  Similarly, 
Polish adolescents and youths perceive their body 
mass inadequately to reality and are critical of their 
appearance [18, 19]. Thus, they are at high risk of 
under-reporting. 

Another factor possibly contributing to under-
reporting is physical activity, but data on this issue are 
scarce. Briefel et al. [20] have noted that the percent 
of under-reporters tends to be higher in subjects with 
high physical activity vs. less active ones. Similarly,  
Jones et al. [21] have found that highly active par-
ticipants  markedly under-report their daily energy 
intakes. Rasmussen et al. [22] has found that under-
reporting of energy intake is more frequent in subjects 
who over-reported activity energy expenditure. The 
above data suggest a relationship between self-reports 
of both food consumption and activity level.  

Dietary habits from self-reports of Polish adolescents 
and young adults were thoroughly studied indicating 
their similarity to those of general Polish population 
with excess of saturated fat and protein and inadequate 
carbohydrate intake but also with inadequate consump-
tion of selected micronutrients  [23, 24]. 

However, according to our best knowledge there 
are no studies concerning the validity of self-reported 
dietary habits of Polish youth. Thus, this study was un-
dertaken to determine dietary habits from self-reports 
and to evaluate their validity in young sedentary and 
active male and female students. 

Materials and methods
Subjects

Subjects were recruited on the basis of advertise-
ments in student dormitories and by word of mouth. 
All the prospective participants were healthy non-
smokers, not taking any medication on a regular ba-
sis. Further selection for the study was based on  the 
participants’ physical activity.

Physical activity 
All prospective subjects were asked to provide 

precise  reports of  their weekly physical activity. The 
active group accepted for participation (Group A) 
consisted of 129 male and 120 female physical educa-
tion students engaged in obligatory sport activities 
due to study program, but also participating in op-
tional activities such as games, swimming and martial 
arts. However, none of them were high performance 
athletes. 

Sedentary participants (Group S) were selected from 
another field of studies and were engaged exclusively 
in obligatory physical education classes of  games and 
gymnastics and consisted of 56 males and 55 females. 

Thus, a total of 360 students were accepted for further 
studies. They were informed about the study protocol 
and gave their written consent prior to participation.  
In all subjects weight and height were measured and 
body fat was determined using the bioelectrical imped-
ance method and BC 418 MA equipment (Tanita Co., 
Japan). Inter and intra-assay coefficients of variation for 
body fat measurements did not exceed 2 %. The study 
protocol was approved by the Ethics Commission at the 
University of Physical Education.

Dietary records
All participants  were asked to follow their habitu-

al diet throughout the study. None of the participants 
declared intentional dieting. Their macronutrient 
intake was briefly assessed from 24 h food records 
taken over 4 non-consecutive days and analyzed us-
ing computer program FOOD 2. A set of pictures of 
meals and foods were shown to the subjects by an 
experienced interviewers using the Album of Photo-
graphs of Food Products and Meals. The household 
measures of food intake were converted into gram 
weights. An interviewer assigned codes to the food 
reported by the subjects and performed computer 
analysis. Both the album and the computer program 
were purchased from the National Food and Nutri-
tion Institute in Warsaw.

Calculation of basal metabolic rate and reliability 
of dietary intake

Basal metabolic rate (BMR) was calculated from 
body fat and lean body mass according to Graby et al. 
[25] and following formula:

 
BMR (kJ)= [26.88 x body fat (kg)] + [116.76 x LBM (kg)] 

and expressed in calories.
To identify the under-reporters a cut-off points of 

energy intake to BMR ratio (EI/BMR) lower than 1.4 
and 1.75 were used for sedentary and active subjects, 
respectively (26). Values of EI/BMR higher than 2.4 
was used to identify over reporters. 

Statistical analysis
Data distribution was evaluated using the Shap-

iro-Wilk test. One-way analysis of variance and the 
post-hoc Tukey test were used to compare data with 
normal distribution. For comparison of skewed data  
Kruskal-Wallis and Mann-Whitney tests were used. 
Spearman rank correlations between daily energy in-
take and the percent of body fat were also calculated. 
The comparison of the percent of under reporters 
between groups was performed using  the χ2  test. 
Data  are presented as means ± SD. Significance was 
set at P<0.05. All calculations were performed using 
Statistica v.7.1 (Statsoft, USA). 
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Results
The subjects’ characteristics are presented in 

Table 1. Weekly physical activity of active subjects 
(Group A) was markedly higher than in sedentary ones 
(Group S) (≤ 3 h vs. ≥ 7.0 h,  respectively). Regardless 
of sex, physically active subjects were characterized by 
lower body fat and higher lean body mass.   

In active men daily energy intake  was markedly 
higher than in their sedentary  counterparts (P<0.04) 
(Table 2). There were no differences in energy intake 
between sedentary and active women. The percentage 
of energy derived from protein, fat and carbohydrates 
was similar in all groups. However, protein, fat and car-
bohydrate intake per kilogram of body mass in females 

Table 1.  Anthropometric characteristics of young men and women with different physical activity

Group S (n=111) Group A (n=249)
Men (n=56) Women (n=55) Men (n=129) Women (n=120)

Age (years) 21.0 ± 1.0 21.0 ± 1.4 20.5 ± 1.5 20.6 ± 1.2
Body mass (kg) 74.0 ± 9.0 60.5 ± 7.5 77.5 ± 9,1 60.7 ± 7.6

Body height (cm) 181.0 ± 6.0 167.5 ± 5.5 181.0 ± 6.5 168.2 ± 6.2
Fat (%) 16.4 ± 4.9 29.7 ± 7.1^ 13.5 ± 4.3* 23.1 ± 4.2*,^
Fat (kg) 12.1 ± 4.1 18.0 ± 5.4^ 10.5 ± 4.3* 14.0 ± 4.0*,^

LBM (kg)& 61.9 ± 11.5 42.5 ± 5.8^ 67.0 ± 6.6* 46.7 ± 4.6*,^
Activity (h/week) ≤3.0 ≤3.0 ≥7.0 ≥7.0

&Lean body mass; Group S – sedentary subjects; Group A – active subjects; * P<0.001 – statistically lower vs. sedentary subjects; ^P<0.001 – statistically 
higher  vs. males

Table 2. Energy and macronutrient daily intakes, calculated BMR and EI to BMR ratio in  young men and women with 
different physical activity

Group S (n=111) Group A (n=249)
Men (n=56) Women (n=55) Men (n=129) Women (n=120)

Energy (kcal/day) 2545 ± 696 1725 ± 508 2875 ± 689* 1727 ± 476
Protein (g) 85.0 ± 24.2 57.3 ± 19.5 100.7 ± 29.1 63.3 ± 16.8

% 13 ± 2 14 ± 3 14 ± 3 15 ± 3
Protein (g/kg) 1.1 ± 0.3 0.9 ± 0.4** 1.3 ± 0.3^ 1.0 ± 0.3**

Fat (g) 105.0 ± 39.7 69.5 ± 25.7 119.0 ± 34.4 69.5 ± 24.8
% 37 ± 6 35 ± 6 37 ± 5 36 ± 6

Fat (g/kg) 1.4 ± 0.5 1.1 ± 0.5** 1.5 ± 0.4 1.1 ± 0.3**
Carbohydrates (g) 319.8 ± 85.6 230.2 ± 67.8 350.3 ± 99.6 227.7 ± 67.6

% 50 ± 6 51 ± 7 49 ± 7 49 ± 6
Carbohydrates (g/kg) 4.3 ± 1.2 3.8 ± 1.3** 4.5 ± 1.2 3.8 ± 1.2**

BMR (kcal)# 1805 ± 219 1302 ± 164** 1937 ± 197^ 1350 ± 134**
EI/BMR$ 1.41 ± 0.40 1.32 ± 0.41** 1.48 ± 0.38 1.27 ± 0.37**

Group S – sedentary subjects; Group A – active subjects;  # – calculated basal metabolic rate; $ – energy intake to basal metabolic rate ratio; *P<0.04 – 
statistically higher vs. sedentary men; **P<0.002 – statistically lower vs. respective groups of men; ^P<0.007 – statistically higher vs. sedentary men

Table 3. Frequency of under-and over reporters among young  men and women with different physical activity

Under-reporters Over-reporters
n % n %

Group S
Men (n=56) 34 60.7 - -

Women (n=55) 31 56.4 1 1.8
Group A

Men (n=129) 98 75.9* 3 2.3
Women (n=120) 107 89.2** 2 1.7

Group S – sedentary subjects; Group A – active subjects;   * P<0.04 significantly higher vs. sedentary men; ** P<0.001 – statistically higher vs. all other 
groups
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was markedly lower than in males of matched physical 
activity (P<0.002).  In addition, in active men protein 
intake per kilogram of body mass was significantly 
(P<0.007) higher than in sedentary ones. Despite sex 
calculated BMR in active subjects was significantly 
higher than in sedentary counterparts (P<0.007 and 
P<0.03 for males and females, respectively). 

In sedentary subjects the percent of under-report-
ers did not differ with respect to sex (Table 3). In active 
subjects the percent of under-reporters was markedly 
higher in women than in men (P<0.001). Despite sex 
the percent of under-reporters in active subjects  was 
significantly higher vs their sedentary counterparts 
(P<0.001). Only a few over-reporters were observed 
in all groups. 

In sedentary women self-reported daily energy 
intake was significantly and inversely related to body 
fat (P<0.001) (Table 4). In active men the tendency 
(P<0.07) to lower self-reported energy intake with 
increasing body fat was noted. In contrast, neither in 
sedentary men nor in active women  was self-reported 
energy intake  associated with body fat.

Discussion
Anthropometric characteristics and dietary habits 

of the participants of the current study were close to 
those reported previously in male and female seden-
tary and active students [27]. 

In sedentary men and women the mean daily 
energy intake was adequate and covered 98.8% and 
90.7% of the recommended intake, respectively 
[26].  Thus, it could be tentatively postulated that 
neither sedentary men nor women were focused on 
intentional caloric restriction. In active subjects the 
mean daily energy intake covered 85.8% and 71.9% 
of recommended intake in men and women, respec-
tively. In consequence,  exclusively in active women 
dieting had to be taken into consideration. However, 
our unpublished data have indicated that despite low 
self-reported caloric intake in active females their 
body mass is stable during one a year period sug-
gesting  intentional under-reporting.  

Excessive fat and protein intake and inadequate car-
bohydrate consumption in our subjects indicate that 
their dietary habits were close to those characteristics 
for general Polish population [28]. 

In sedentary and active participants both pro-
tein and fat intake per kilogram of body mass were 
higher than recommended  [29, 30]. Sedentary men 
consumed an adequate amount of carbohydrates per 
kilogram of body mass but in sedentary women daily 
carbohydrate intake relative to body mass was close to 
the lower limit (3-5 g/kg). Both in sedentary men and 
women daily carbohydrate consumption in relation to 
body mass was lower than recommended. 

Calculated BMR in sedentary men and women 
was close to that reported by others in young subjects  
[31, 32].  Similarly, BMR of active men and women 
was close to that reported by Gillat-Wimberly and 
Melby et al. [33, 34] in active subjects.  In addition, 
higher BMR in active than in sedentary subjects is in 
agreement with many studies due to markedly higher 
lean body mass in the former than in the latter  [35].  

Our study revealed that in sedentary subjects the 
percent of under-reporters did not differ with respect 
to sex.  This finding is in contrast with some other data 
which indicated more frequent under-reporting in fe-
male than in male subjects [36, 37]. However, it should 
be stressed that data concerning sex-related differences 
in under-reporting are controversial indicating lower, 
higher, or similar percent of under reporters in females 
than in males [36, 38, 39]. 

The above discrepancies reflect a complex and con-
founding  nature of  underreporting which according 
to Macdiarmid and Blundel [40] may be intentional, 
unintentional or reflecting  the changes in dietary 
habits at the moment of the study.

Interestingly, exclusively in sedentary women the 
reported daily energy intake was significantly and in-
versely related to body fat as was also found by others [41]. 
Thus, the reasons of under-reporting in sedentary men 
are possibly of different nature. It could not be excluded 
that male under-reporting was due to limited knowledge 
about healthy diet and  poor dietary habits [42]. 

Our data confirmed that physical activity had a 
pronounced and adverse effect on the validity of self-
reported dietary habits as was postulated earlier by 
others [20-22].  In consequence, regardless of  sex the 
percentage  of under-reporters in active subjects was 
much higher than in sedentary ones with significantly 
less valid self-reports in women than in men.  

Surprisingly, in active men reported daily energy 
intake tended to decrease with increasing body fat. 
Thus, taking into account low body fat and high lean 
body mass in this group it could be tentatively postu-
lated that their body image was distorted contributing 
to underreporting but also to under-eating as was sug-
gested by Yager and O’Dea [43] in young men.  

Table 4. Correlation coefficients between daily energy in-
take and body fat in young men and women with different 
physical activity

r
Sedentary

Men (n=56) 0.124
Women (n=55) -0.430*

Active
Men (n=129) -0.163^

Women (n=120) -0.100
*P<0.001; ^P<0.07
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In contrast, body fat content did not influence daily 
energy intake in active women, who were character-
ized by a very high percentage of under-reporters, even 
higher than the 68% noted  by Okubo and  Sasaki [44] 
in young lean Japanese women.  

 Nonetheless,  it should be noted that a high per-
centage of under-reporters in active females of our 
study probably reflects both under-reporting and 
under-eating. It is well documented that dieting is 
common in young women with a high percentage of 
restrained  eating in active ones [45, 46].  However, the 
diagnosis of under-eating in females is difficult since 
their body fat stores are protected as a consequence of 
depressed BMR [47]. Thus, to recognize under-eating  
more precise evaluation of BMR, physical activity and 
water balance are needed [48].   

Summing up, according to our best knowledge this 
study is the first which evaluated under-reporting of 
energy intake in Polish young men and women with 
different physical activity. However, our study has 
several limitations such as calculation, not determi-
nation of BMR and expression of physical activity 
in hours, without calculation of energy expenditure. 
Despite that, it clearly demonstrates the need for care-
ful  interpretation of self-reported dietary habits in 
young people.

Conclusions
1.	Under-reporting of dietary intakes is common in  

young Polish men and women 
2.	Physical activity has an adverse effect on the validity 

of self-reported dietary intakes especially in women
3.	 In sedentary women and active men under-report-

ing is affected by increasing body fat stores
4.	 In sedentary men and active women other fac-

tors than body fat seem to affect under-reporting. 
In sedentary men poor knowledge, but in active 
women – intentional  under-eating have to be taken 
into consideration as a possible reason for under-
reporting 

References 
1.	 Skilton MR, Laville M, Cust AE, et al. The association between 

dietary macronutrient intake and the prevalence of the me-
tabolic syndrome. Br J Nutr 2008; 100: 400-7. (doi:10.1017/
S00071/14507898655)

2.	 Okubo H, Sasaki S, Murakami K, et al. Three major dietary 
patterns are all independently related to the risk of obesity 
among 3760 Japanese women aged 18-20 years. Int J Obes 
2008; 32: 541-9.

3.	 Lau C, Toft U, Tetens I, et al. Associations between dietary 
glycemic index, glycemic load, and body mass index in the 
Inter99 study: is underreporting a problem. Am J Clin Nutr 
2006; 84: 641-5.

4.	 Jakobsen MU, O’Reilly EJ, Heitmann BL, et al. Major types 
of dietary fat and risk of coronary heart disease: a pooled 
analysis of 11 cohort studies. Am J Clin Nutr 2009; 89: 1425-32.

5.	 Rosell MS, Hellènius M-LB, de Faire UH, et al. Associations 
between diet and the metabolic syndrome vary with the va-
lidity of dietary intake data. Am J Clin Nutr 2003; 78: 84-90.

6.	 Johansson G, Wikman A, Ǻhrèn A-M, et al. Underreporting 
of energy intake in repeated 24-hours recalls related to gender, 
age, weight status, day of interview, educational level, reported 
food intake, smoking habits and area of living. Public  Health 
Nutr 2001; 4: 919-27. 

7.	 Braam LAJLM, Ockè MC, Bueno-de-Mesquita HB, et al. 
Determinations of obesity-related underreporting of energy 
intake. Am J Epidemiol 1998; 147: 1081-6.

8.	 Nelson LH, Tucker LA. Diet composition related to body fat 
in a multivariate study of 203 men. J Am Diet Assoc 1996; 
96: 771-7.

9.	 Asbeck I, Mast M, Bierwag A, et al. Severe underreporting of 
energy intake in normal weight subjects: use of an appropriate 
standard and relation to restrained eating. Public Health Nutr  
2002; 5: 683-90.

10.	 Wardle J, Haase AM, Steptoe A. Body image and weight con-
trol in young adults: international comparisons in university 
students from 22 countries. Int J Obes 2006; 30: 644-51.

11.	 Mikolajczyk RT, Maxwell AE, El Ansari W, et al. Relation-
ship between perceived body weight and body mass index 
based on self-reported height and weight among university 
students: a cross-sectional study in seven European countries. 
BMC Public Health 2010; 10: 40 ((http://www.biomedcentral.
com/1471-2458/10/40)

12.	 Davis C, Shapiro CM, Elliott S, et al. Personality and other 
correlates of dietary restraint: an age by sex comparison. 
Person individ Diff 1993; 14: 297-305.

13.	 Tooze JA, Subar AF, Thompson FE, et al. Psychosocial pre-
dictors of energy underreporting in a large doubly labeled 
water study. Am J Clin Nutr 2004; 79: 795-804.

14.	 Bailey RL, Mitchell DC, Miller C, et al. Assessing the effect of 
underreporting energy intake on dietary patterns and weight 
status. J Am Diet Assoc 2007; 107: 64-71.

15.	 Novotny JA, Rumpler WV, Riddick H, et al. Persona-
lity characteristics as predictors of underreporting of 
energy intake on 24-hour dietary recall interviews. 
 J Am Diet Assoc 2003; 103: 1146-51.

16.	 Pelegrini A, Petroski EL. The association between body 
dissatisfaction and nutritional status in adolescents. Human 
Movement  2010: 11: 51-7.

17.	 El Ansari W, Vodder Calusen SV, Mabhala A, et al. How do 
I look? Body image perceptions among university students 
from England and Denmark. Int J Environ Res Public Health 
2010: 7: 583-95.

18.	 Buciora-Wojtyła P, Marcinkowski JT. A diet, satisfaction with 
physical appearance and a notion of perfect figure according to 
high-school students. Probl Hig Epid 2010; 91: 227-32.  (in Polish)

19.	 Kolarzyk E, Janik A, Kwiatkowski J, et al. Weight-loss diets 
among the Cracow high school students, according to age and 
gender. Probl Hig Epid 2010; 91: 409-13. (in Polish)

20.	 Briefel RR, Sempos ChT, McDowell MA, et al. �����������Dietary me-
thods research in the third National Health and Nutrition 
Examination Survey: underreporting of energy intake. 
 J Am Clin Nutr 1997; 65 (suppl. 4): 1203S-9S.

21.	 Jones PJ, Jacobs I, Morris A, Ducharme MB. Adequacy of 
food rations in soldiers during an arctic exercise measured by 
doubly labeled water. J Appl Physiol 1993; 75: 1790-7.

22.	 Rasmussen LB, Mathiessen J, Biltoft-Jensen A, et al. ���������Characte-
ristics of misreporters of dietary intake and physical activity. 
Public Health Nutr 2007; 10: 230-7.

23.	 Ostrowska L, Czapska D, Karczewski J. Evaluation of protein, 
fat and carbohydrate content in daily dietary allowances of 
students with overweight and obesity in the Medical Academy 
in Bialystok. Roczn PZH 2001; 52: 247-56. (in Polish)

24.	 Charkiewicz WJ, Charkiewicz AE, Markiewicz R, et al. Re-
alization of recommended dietary allowances for selected 
minerals and vitamins in daily diets of students from Medical 
University of Bialystok. Żyw Czł Metab 2007; XXXIV: 128-
35. (in Polish)

25.	 Graby L, Garrow JS, Jorgensen B, et al. Relation between 
energy expenditure and body composition in man: specific 
energy expenditure in vivo of fat and fat free mass. Eur J Clin 
Nutr 1988; 42: 301-5.



124
Lutosławska G., Mazurek K., Kęska A., Czajkowska A., Żmijewski P. / Medicina Sportiva 15 (3): 119-124, 2011

26.	 Bułhak-Jachymczyk B. Energy. In: Dietary allowances in man. 
Jarosz M., Bułhak-Jachymczyk B. (eds.). Warsaw: PZWL, 
2008: 32-60. (in Polish)

27.	 Malara M, Lutosławska G. Physical activity, dietary habits and 
lipoprotein profile in young men and women. Roczn PZH 
2010; 61: 405-12. (in Polish)

28.	 Sekuła W, Figurska K, Barysz A, et al. Results  of food intake 
monitoring in Polish population. Żyw Czł Metab 2008; 35: 
371-95. (in Polish)

29.	 Gawęcki J. (ed.). Human nutrition. Nutritional science basics. 
Warsaw: PWN, 2010. (in Polish)

30.	 Kreider RB, Almada AL, Antonio J, et al. ISSN exercise and 
sport nutrition review: research and recommendation. Sports 
Nutr Rev J  2004; 1: 1-44.

31.	 Ferraro R, Lillioja S, Fontvieille A-M, et al. Lower sedentary 
metabolic rate in women compared with men. J Clin Invest 
1992; 90: 780-4.

32.	 St-Pierre DH, Karelis AD, Cianflone K, et al. Relationship 
between ghrelin and energy expenditure in healthy young 
women. J Clin Endocrinol Metab 2004; 89: 5993-7.

33.	 Gilliat-Wimberly M, Manore MM, Woolf K, et al. Effects of 
habitual physical activity on the resting metabolic rates and 
body compositions of women aged 35 to 50 years. J Am Diet 
Assoc 2001; 101: 1181-8.

34.	 Melby ChL, Schmidt WD, Corrigan D. Resting metabolic 
rate in weight-cycling collegiate wrestlers compared with 
physically active, noncycling control subjects. Am J Clin Nutr 
1990: 52: 409-14.

35.	 Lazzer S, Bedogni G, Lafortuna CL, et al. Relationship betwe-
en basal metabolic rate, gender, age, and body composition 
in 8,780 white obese subjects. Obesity 2009; 18: 71-8 (doi: 
10.1038/oby/2009.162)

36.	 Mendez M, Wynter S, Wilks R, et al. Under- and overreporting 
of energy is related to obesity, lifestyle factors and food group 
intakes in Jamaican adults. Public Health Nutr 2004; 7: 9-19.

37.	 Pikholz C, Swinburn B, Metcalf P. Under-reporting of energy 
intakes in the 1997 National Nutrition Survey. N Z Med J 
2004; 117: 1079-86.

38.	 Bedard D, Shatenstein B, Nadon S. Underreporting of energy 
intake from self-administered food-frequency questionnaire 
completed by adults in Montreal. Public Health Nutr 2004; 
7: 675-81.

39.	 Rennie KL, Coward A, Jebb SA. Estimating under-reporting 
of energy intake in dietary surveys using an individualized 
method. Br J Nutr 2007; 97: 1169-76.

40.	 Macdiarmid J, Blundell J. Assessing dietary intake: who, what 
and why of under-reporting. Nutr Res Rev 1998; 11: 231-53.

41.	 Ferrari P, Slimani N, Ciampi A, et al. Evaluation of under- and 
overreporting of energy intake in the 24-hour diet recalls 
in the European Prospective Investigation into Cancer and 
Nutrition (EPIC). Public Health Nutr 2002; 5: 1329-45.

42.	 Morse KL, Driskell JA. Observed sex differences in fast-food 
consumption and nutrition self-assessment and beliefs of 
college students. Nutr Res 2009; 29: 173-9.

43.	 Yager Z, O’Dea J. Body image, dieting and disordered eating 
and activity practices among teacher’s trainees: implications 
for school-based health education and obesity prevention 
programs. Health Educ Res 2009; 24: 472-82.

44.	 Okubo H, Sasaki S. Underreporting of energy intake among 
Japanese women aged 18-20 years and its association with 
reported nutrient and food group intakes.  Public Health 
Nutr 2004; 7: 911-7.

45.	 Hendricks KM, Herbold N, Fung T. Diet and other lifestyle be-
haviors in young college women. Nutr Res 2004; 24: 981-991.

46.	 Rosendahl J, Bormann B, Aschenbrenner F, et al. Dieting and 
disordered eating in German high school athletes and non-
-athletes. Scand J Med Sci Sports 2009; 19: 731-9.

47.	 Deutz RC, Benardot D, Martin DE, et al. Relationship between 
energy deficits and body composition in elite female gymnasts 
and runners. Med Sci Sports Exerc 2000; 32: 659-68.

48.	 Goris AHC, Westerterp KR. Underreporting of habitual food 
intake is explained by undereating in highly motivated lean 
women. J Nutr 1999; 129: 878-82.

Received: March 14, 2011
Accepted: July 22, 2011
Published: August 02, 2011

Address for correspondence:
Grażyna Lutosławska, PhD, DSc
Department of Biochemistry
University of Physical Education
01-968 Warsaw 45, Poland
Box 55
e-mail: grazyna.lutoslawska@awf.edu.pl

Krzysztof Mazurek: kmazurek@wp.pl
Anna Kęska: anna.keska@awf.edu.pl
Anna Czajkowska: aniaczajkowska@vp.pl
Piotr Żmijewski: zmijewski@op.pl

Authors’ contribution
A – Study Design

B – Data Collection
C – Statistical Analysis

D – Data Interpretation
E – Manuscript Preparation

F – Literature Search
G – Funds Collection


