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Abstract 
Niigata City in Japan and Khabarovsk City in Russia signed a sister city 
agreement in 1965 and have been interacting with each other for a long time. 
We have been conducting comparative research on the elderly between the 
two cities, but there is no research on the young. Distorted perception of body 
weight and unnecessary dieting behavior in adolescent girls is considered a 
problem in both Japan and Russia. Therefore, the purpose of this study was to 
clarify the distortion of weight perception and diet behavior of adolescent 
girls in both the countries. In addition, it was decided to investigate the eating 
habits of people in both the countries. In total, 195 15-year-old girls from 
Niigata, Japan (October 2020) and 286 girls from Khabarovsk, Russia (Febru-
ary 2017) were surveyed. The questionnaire used was an excerpt from the 
World Health Organization survey on the health behavior of school-age 
children. The proportion of Japanese adolescent girls who perceived them-
selves as overweight (distorted body weight perception) was 60.5%, which 
was significantly higher than that of Russian adolescent girls at 30.1% (p < 
0.001). In addition, the prevalence of weight loss behavior in Japan was 34.9% 
(n = 68), which was significantly higher than that in Russia with 27.3% (n = 
78) (p < 0.001). Adolescent girls in Japan had more serious problems with 
weight perception, but had fewer problems with breakfast and vegetable in-
take habits than those in Russia. From a young age, perception of correct 
body shape and establishment of eating habits are important not only for 
current health but also for future health. We need to carefully educate ado-
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lescent girls that their body undergoes major changes through secondary 
sexual characteristics during adulthood. 
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1. Introduction 

In Japan, a high proportion of women are thin from adolescence into their 20s, 
which is a social problem [1]. In 2013, the Ministry of Health, Labour and Wel-
fare announced, “The second term of National Health Promotion Movement in 
the twenty-first century (Health Japan 21, the second term),” hereinafter “Na-
tional Movement from 2013 fiscal year to 2022 fiscal year” as a basic policy to 
comprehensively advance the promotion of health among its people, with the 
goal of reducing the percentage of women in their 20s who are thin to less than 
20% [2]. As a result, according to the 2018 National Health and Nutrition Ex-
amination Survey, the percentage of women in their 20s who were thin was 
19.8% [3]. 

It is known that thinness and obesity are harmful and have a negative effect on 
health. Being thin during adolescence not only impairs one’s own health but also 
affects the next generation. For example, thin women have low bone density [4] 
and frequent menstrual irregularities [5]. In addition, thin women are reported 
to have a higher risk of giving birth to low-birth-weight infants [6] [7]. To re-
duce the proportion of thin women in their 20s, healthy eating behaviors of ado-
lescents and teenagers are important. 

Comparing 22 countries in Europe, North America, South America, and Asia, 
female college students in Asia, including Japan, are more likely to overestimate 
their weight and are most likely to lose weight [8]. Among the Japanese, adoles-
cent girls living in metropolitan areas have a lower average body mass index (BMI) 
and an ideal BMI than those living in towns [8]. We also know that women who 
over-recognize their weight (perceive themselves as obese, even though they are 
not obese) want to lose weight, and Japanese adolescent girls are required to 
correctly recognize their weight [9]. 

Many young people are worried about their body shape and size due to social 
pressure to fit their skinny body ideals [10] [11] [12]. The media are full of mes-
sages about the latest diets and quick fixes for weight loss. As a result, many 
young people repeatedly turn their diets on and off and engage in unhealthy 
weight management behavior. Neumark-Sztainer D. et al. reported that diet and 
unhealthy weight management behavior in adolescence are a predictor of signif-
icant weight gain over time [13]. 

The 2013/2014 Health Behavior in School-aged Children (HBSC) study 
showed that overall, 14% - 18% of adolescents aged 11 to 15 years are on a diet 
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or doing something else to lose weight [14]. According to the national nutrition 
statistics, 21.6% of normal weight girls aged 15 - 19 years and 6.5% of under-
weight girls were trying to lose weight [15], and Hayashi et al. reported that 
68.6% of normal weight girls in this age group are on a diet [9]. 

Attempts to lose weight by adolescents are strongly defined not only by their 
weight status, but also by their perception of gender, age, and of what constitutes 
being overweight [16]. Overweight perception is more common among girls 
than among boys, and it has been shown that girls eat breakfast less often than 
boys, so skipping breakfast is one of their weight management behaviors [17]. 
Adolescents’ perception of body weight is an important factor associated with an 
unhealthy diet. Focusing on physical perception and daily breakfast intake is 
important for the development of healthy adolescent food-consuming behavior 
and tracking into adulthood. Therefore, the dietary habits of children and ado-
lescents are of concern because the behaviors adopted during childhood are 
likely to continue into adulthood [18] [19]. 

Niigata City entered into a sister city tie-up with Khabarovsk City in 1965 and 
has been interacting with them for over 50 years. A joint study with the city of 
Khabarovsk on living functions and the risk of long-term care for the elderly has 
already been reported [20]. In addition, there were no international reports on 
weight recognition or eating habits of adolescent girls living in Khabarovsk, 
Russia. 

The purpose of this study was to clarify the BMI, weight perception, and eat-
ing habits of adolescent girls in Niigata City, Japan and Khabarovsk City, Russia. 

2. Methods 
2.1. Participants 

A cross-sectional study was carried out among adolescent schoolgirls from both 
the countries. The participants aged 15 years old were chosen for this study in 
order to match the age targeted by HBCS. A high school with the largest number 
of students in Niigata Prefecture was selected and girls were invited to partici-
pate (n = 195) during February 2020. Adolescents of the same age in Khabarovsk 
City were invited to participate (n = 286) during October 2017. Permission was 
obtained from the principals of both the schools. Students were clarified about 
details of the study and asked to take the explanatory document home. They 
were asked to answer the questionnaire only when both, themselves and their 
parents, agreed to participate in the survey. 

Questionnaire and Anthropometry 
The questionnaire used in this study was adapted from a questionnaire used by 
the World Health Organization (WHO) Regional Office for Europe in collabora-
tion with HBSC, which is administered every 4 years in 50 countries and regions 
across Europe and North America [21]. 

This questionnaire consisted of different packets of questions, concerning 
height, weight, perception of body weight, and eating habits relevant for this 
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study. BMI was calculated from self-reported height and weight. These questions 
were posed the same way as those in the WHO Survey on HBSC [21]. To assess 
the perception of body weight, we asked the HBSC question: “Do you think your 
body is …” Responses were categorized on a five-point Likert scale ranging from 
“Much too thin” to “Much too fat.” A perception of being overweight was de-
fined for responses of “Much too fat” or “A bit too fat.” We defined dieting be-
havior based on answers to the HBSC question “At present, are you on a diet or 
doing something else to lose weight?” and based on the response “Yes, I am on a 
diet.” Eating habits were defined as the ways in which the adolescents consumed 
meals and foods. Meal and food consumption data were obtained by asking stu-
dents how frequently they consumed breakfast, fruits, vegetables, snacks, sweets, 
and soft drinks (contain sugar) in a week, using six-point Likert scales as in the 
HBSC study. Skipping breakfast was defined as the consumption of main meals 
less than five times during a school week. 

2.2. Statistical Analysis 

Data were entered into the R (version 4.0.2.) statistics program. For country dif-
ferences, we used the chi-square test or Fisher’s exact test for non-parametric 
variables. When p < 0.05 in the Fisher’s exact test, multiple comparison was 
performed as a post-hoc test and corrected by the holm method. Height, weight, 
and BMI were t-tested between the two countries. Level of significance was set at 
0.05 for all analyses. 

2.3. Ethical Considerations 

An explanatory document on the research was distributed and also explained 
orally. The research instructions included the purpose of the study, content and 
how the information obtained would be handled, and that participation was vo-
luntary and there would be no disadvantages to high school life if the student 
refused to participate. No personally identifiable information, such as names or 
school registration numbers, was included. The study complies with the Decla-
ration of Helsinki. 

3. Results 

The height of the Russians was 165.3 ± 5.9 cm, while that of the Japanese was 
158.1 ± 5.6 cm (Cohen’s d = 1.245, 95% CI; 1.046 - 1.444), which was signifi-
cantly lower. The weight of the Russians was 54.8 ± 7.3 kg, while that of the 
Japanese was 50.1 kg ± 5.3 kg (Cohen’s d = 0.715, 95% CI; 0.527 - 0.903), which 
was significantly lower. However, regarding BMI, the Russians had 20.0 ± 2.2 
kg/m2, while the Japanese had 20.0 ± 1.8 kg/m2, showing no significant differ-
ence between the two countries (Cohen’s d = 0.128, 95% CI; −0.311 - 0.055). 
Physical characteristics of Japanese and Russian adolescents by perception of 
body weight are shown in Table 1. The groups are classified into four parts: 
Group 0, adolescents who perceived themselves as not fat and not overweight; 
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Group 1, adolescents who perceived themselves as fat and real weight was over-
weight/obese; Group 2, adolescents who perceived themselves as not fat but real 
weight was overweight/obese; Group 3, adolescents who perceived themselves as 
fat, but real weight was not overweight/obese. 

Body weight congruence among adolescents in Japan and Russia is shown in 
Figure 1. Japan’s Group 3 was 60.5%, more than double than that of Russia’s 
30.1%. The Japanese prevalence of weight reduction behavior was 34.9% (n = 
68), which was significantly higher than Russia’s 27.3% (n = 78) (p < 0.001). Ta-
ble 2 shows the intake habits during breakfast and the intake of fruits, vegeta-
bles, sweets, and soft drinks containing sugar, separated into Japan and Russia. 
83.1% of the adolescent Japanese girls ate breakfast daily on weekdays, which 
was significantly higher than 65.7% of Russians (p < 0.001). The percentage of 
Japanese adolescents who eat fruit every day was 17.4%, which was significantly 
lower than the Russian value of 28.3% (p = 0.006). On the other hand, the fre-
quency of vegetable intake was 66.2% in Japan, whereas it was 32.2% in Russia (p 
< 0.001). There was no significant difference between the two countries with  

 
Table 1. Physical characteristics of Japanese and Russian adolescents by body weight perception. 

Group1) 

Japan Russia 

p-value2 Group 0 
n= 74 

(38.9%) 

Group 1 
n = 3 

(1.5%) 

Group 2 
n = 0 
(0%) 

Group 3 
n = 118 
(59.6%) 

Total 
n = 195 
(100%) 

Group 0 
n = 193 
(67.7%) 

Group 1 
n = 7 

(2.4%) 

Group2 
n = 0 
(0%) 

Group 3 
n = 86 

(29.9%) 

Total 
n = 286 
(100%) 

Height (cm) 159.0 ± 0.4 156.7 ± 5.9 － 157.7 ± 5.3 158.1 ± 5.6 165.5 ± 6.0 164.3 ± 5.8 － 165.0 ± 5.7 165.3 ± 5.9 <0.001 

Weight (kg) 48.0 ± 1.5 64.7 ± 7.9 － 51.1 ± 4.9 50.1 ± 5.3 53.0 ± 6.5 71.0 ± 5.2 － 57.6 ± 6.7 54.8 ± 7.3 <0.001 

BMI (kg/m2) 19.0 ± 1.4 26.3 ± 2.0 － 20.5 ± 1.5 20.0 ± 2.4 19.3 ± 1.8 26.3 ± 1.5 － 21.1 ± 1.9 20.3 ± 2.3 0.984 

possible (1 to 10) 6.0 ± 2.3 3.3 ± 1.5 － 6.1 ± 2.4 6.0 ± 2.4 6.6 ± 2.2 5.6 ± 2.6 － 6.3 ± 2.2 6.5 ± 2.2 0.012 

*The groups are classified into four: Group 0, adolescents who perceived themselves as not fat and not over weight; Group 1, adolescents who perceived 
themselves as fat and real weight was overweight/obese; Group 2, adolescents who perceived themselves as not fat but real weight was overweight/obese; 
Group 3 adolescents who perceived themselves as fat but real weight was not overweight/obese. 2The result of t-test of Total of Japan and Russia is shown. 
 

 
 

Group 0, adolescents who perceived themselves as not fat and not overweight; Group 1, adolescents 
who perceived themselves as fat and real weight was overweight/obese; Group 2, adolescents who 
perceived themselves as not fat but real weight was overweight/obese; Group 3 adolescents who per-
ceived themselves as fat but real weight was not overweight/obese. 

Figure 1. Weight perception of Japanese and Russian adolescent girls. 
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Table 2. Eating habits of Japanese and Russian girls. 

(%) 

 

Japan Russia 

p-valu3 Group 0 
n = 74 

Group 1 
n = 3 

Group 3 
n = 118 

Total 
n = 195 

Group 0 
n = 193 

Group 1 
n = 7 

Group 3 
n = 86 

Total 
n = 286 

Breakfast, weekdays1 64 (86.5) 2 (66.7) 96 (81.4) 162 (83.1) 137 (71.0) 2 (28.6) 49 (57.0) 188 (65.7) <0.001 

Fruit2 10 (13.5) 0 (0.0) 24 (20.3) 34 (17.4) 56 (29.0) 2 (28.6) 23 (26.7) 81 (28.3) 0.006 

Vegitables2 52 (70.3) 2 (66.7) 75 (63.6) 129 (66.2) 62 (32.1) 0 (0.0) 30 (34.9) 92 (32.2) <0.001 

Sweets2 20 (27.0) 1 (33.3) 30 (25.4) 51 (26.2) 67 (34.7) 3 (42.9) 24 (27.9) 94 (32.9) 0.129 

Coke or softdrink2 12 (16.2) 0 (0.0) 14 (11.9) 26 (13.3) 5 (2.6) 0 (0.0) 3 (3.5) 8 (2.8) <0.001 

1The number of people who eat breakfast every day on weekdays. 2Shows the number of people eating at least once in a daily. 3The result of χ-square test of 
Total of Japan and Russia is shown. 
 

respect to eating sweets every day (p = 0.129). 

4. Discussion 

This study clarified that Japanese adolescent girls had a large distorted percep-
tion of body weight, with 60.5% of Japanese adolescent girls and 30.1% of Rus-
sian adolescent girls over-perceiving their weight (Figure 1). It was also found 
that the average BMI is not different between the two countries, but the percen-
tage of adolescents who are on a diet in Japan is higher than those in Russia. In 
addition, it became clear that many Japanese eat breakfast every day and they do 
not diet by skipping a meal. 

In a survey of adolescents (mean age 14.5 years) in 33 countries across Eu-
rope, Israel, and North America, the average percentage of individuals currently 
trying to lose weight was 7.5% for boys and 19.8% for girls [16]. For girls, the 
countries with the highest percentage of individuals who are trying to lose 
weight were Denmark (33.7%), Switzerland (27.3%), Czech Republic (25.8%), 
and Russia (26.6%). Since Japan has not participated in this HBSC survey, there 
is no comparative value. However, the results of this study revealed that the try-
ing to lose weight of Japanese adolescents is high among HBSC survey. 

Attempts to overweight and lose weight are generally reported to be highest in 
the groups of Asian countries, and the Japanese results of this study supported a 
previous study [8]. It suggests that the distorted perception of weight of Japanese 
adolescent girls is serious. 

Haynes A et al. [22] and Jolanda S. van Vliet et al. [17] reported that individu-
als who have a distorted perception of body weight and see themselves as being 
overweight are more likely to develop dieting behaviors and intentions. This re-
sult supports the results of previous studies. By eliminating the distortion of 
body weight perception, it is possible to suppress unhealthy weight loss behavior 
when losing weight is not actually necessary. 

Japan does not have a rule that women who are too thin and girls who are too 
young should not participate in fashion shows and fashion magazines such as 
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that in Italy [23], France [24], and Israel [25]. Therefore, Japanese adolescent 
girls have the opportunity to see many models that are too thin on a daily basis, 
and the problem is that they think that the body shape of a thin model is beauti-
ful and ideal. The Japanese Society of Eating Disorders launched the “Skinny 
Model Regulation Working Group” in 2016 [26]. Even in Asia, Japanese adoles-
cent girls have a strong desire to lose weight, so it is desirable to devise rules as 
soon as possible. 

Grace Holland et al. [27] reported that the use of social networking sites 
(SNSs) is associated with body image and disordered eating. Specific SNS activi-
ties, such as viewing and uploading photos and seeking negative feedback via 
status updates, were identified as particularly problematic. There are reports that 
Japanese culture and norms affect weight perception [8], and that the use of SNS 
promotes weight loss behavior [27]. Hence, in the future, it will be necessary to 
investigate specifically what aspects of culture and how the use of SNS is related 
to the distortion of the body weight perception of Japanese adolescent girls. 

In the developed world, skipping breakfast, and low consumption of vegeta-
bles and fruits are common among adolescents [28] [29], and dissatisfaction 
with body weight has been reported to be related to the habit of skipping break-
fast [17]. However, in this study, Japan had more adolescents on a diet than Rus-
sia, but only 16.9% skipped breakfast. This may be due to the fact that in Japan, 
there is a unique and compulsory system in which nutrition teachers provide di-
etary education at elementary and junior high schools (6 - 15 years old), and 
students learn the importance of diet and nutrition from an early age. 

Too thin or underweight at a young age is not limited to one's own health is-
sues, such as osteoporosis and abnormal menstrual cycle, and could have a great 
impact on the next generation [4] [5] [6] [7]. Especially in Japan, the relation-
ship between thin women in their 20s and low-birth-weight infants is regarded 
as a problem. From a young age, perception of correct body shape and estab-
lishment of eating habits are important not only for current health but also for 
future health. We need to carefully educate adolescent girls that their bodies un-
dergo major changes through secondary sexual characteristics during adulthood. 

Finally, since the study is related to the distorted perception of weight in ado-
lescent girls, it was conducted at different times for adolescents in one high 
school in a local city in Japan and one school in Khabarovsk, Russia. Therefore, 
the results of this survey do not represent the entire Niigata City and Khaba-
rovsk City. Moreover, this study was carried out only on girls aged 15 years old; 
therefore, this may not be the case for all adolescent girls. The problem with this 
study is that the survey times in Japan and Russia are different. Additional re-
search needs to be done at the same time in both the countries to better under-
stand the problem of adolescent girls. 

5. Conclusion 

The results of this study indicate that Japanese adolescent girls are more likely to 
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have a distorted perception of body weight and try to lose weight than Russian 
adolescent girls. Considering the current situation of the number of adolescents 
having a high desire to lose weight, appropriate health education is necessary. 
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Reference Material 

Questionnaire about Health Behaviors for Japanese and Russian adolescents’ 
girls 

1. Are you a boy or a girl? 

(1) Boy   (2) Girl 

2. How do you think about your life at the moment? 

“10” is the best possible life and “1” is the worst possible life. 
(Worst) 1 2 3 4 5 6 7 8 9 10 (Best) 

3. Do you think your body is …? 

(1) Too much thin   (2) A bit too thin   
(3) About the right size  (4) A bit too fat   (5) Too much fat 

4. How many times a week do you usually eat Fruits? 

(1) Never    (2) Less than once a week  (3) Once a week  
(4) 2 - 4 days a week  (5) 5 - 6 days a week   
(6) Once a day, every day (7) Every day, more than once 

5. How many times a week do you usually eat Vegetables? 

(1) Never    (2) Less than once a week  (3) Once a week  
(4) 2 - 4 days a week  (5) 5 - 6 days a week    
(6) Once a day, every day (7) Every day, more than once 

6. How many times a week do you usually eat Sweets (candy or chocolate)? 

(1) Never   (2) Less than once a week  (3) Once a week  
(4) 2 - 4 days a week (5) 5 - 6 days a week   (6) Once a day, every day  
(7) Every day, more than once 

7. How many times a week do you usually drink Coke or other soft drinks that 
contain sugar? 

(1) Never   (2) Less than once a week  (3) Once a week  
(4) 2 - 4 days a week (5) 5 - 6 days a week   (6) Once a day, every day  
(7) Every day, more than once 

8. How much do you weigh without clothes? (In Kg) 

9. How tall are you without shoes? 

10. At present are you on a diet or doing something else to lose weight? 

(1) No, my weight is fine   (2) No, but I should lose some weight 
(3) No, because I need to put on weight   (4) Yes 
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