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Abstract

:

Among the various factors that could influence health-related quality of life (HRQoL) in adolescence, body mass index (BMI) seems to play a key role as a main anthropometric parameter. The aim of this cross-sectional study was to determine, in a sample of Italian adolescents, whether HRQoL is associated with the different weight status categories (underweight, normal weight, overweight, obese), according to BMI cut-off points for children, even considering sex differences. Data were collected from 1707 adolescents (n = 828 males) in seven schools. HRQoL was analyzed using the Italian version of KIDSCREEN-52. Males were more overweight and obese than females (13% vs. 10% and 4% vs. 2%, p < 0.05, respectively). In females, BMI categories are associated with physical well-being (p < 0.05), emotion/mood (p < 0.05), self-perception (p < 0.001), financial resources (p < 0.05), and bullying behavior (p < 0.05). In males, weight status is linked to physical well-being dimension (p < 0.001) and perception of self (p < 0.05). Our results may suggest that there is an association between weight status categories and HRQoL, more pronounced in females than in males. Interestingly, the weight status correlated more with the psychological dimension mainly in females, whereas in males, a stronger association between weight and physical status was observed, suggesting that given the complex, multifaceted, and dynamic nature of relationship between health-related quality of life and weight status in adolescents, multiple factors must be considered.
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1. Introduction


Adolescence is a period characterized by important changes in growth and physiological and behavioral development, associated with emotional, social, and cognitive alterations [1]. Many adolescents experience the transition to adulthood by enhancing resilience, while others report a psychosocial vulnerability, which materializes in a compromise in relationships with parents and peers and a decrease in self-esteem, resulting in decreased health-related quality of life (HRQoL) [2]. Among the various factors that could contribute to reduced well-being perception, body weight is considered as a main anthropometric parameter, and both underweight and overweight (up to severe obesity) have an important psychosocial impact [3,4]. This is especially relevant when we consider that obesity and overweight in children and adolescents are recognized as a major public health problem worldwide. In recent years, an increase in Europe has been observed, especially in the Mediterranean area, due to a low adherence to a Mediterranean diet [5,6,7].



Regarding HRQoL, the relationship between obesity and self-esteem has often been evaluated from the psychosocial point of view, revealing a strong association between low perceived levels of well-being and quality of life. However, a few studies described the association between other weight categories (such as underweight) and well-being [8]. In Griffiths’ systematic review, the authors highlight a relationship between self-esteem and quality of life in obese children and adolescents, while the subthreshold psychological morbidities associated with weight change are not well established [8]. In the study of Pu et al., reduced health perception and underweight were associated in a population of adolescents from Taiwan [4]. However, whether or not the close association between well-being, body weight, and sex differences is evident in this context, the relationship between the single components of well-being, considered in terms of physical, emotional, and social perspectives, and body weight is less clear. Moreover, it is also noteworthy that perception of own well-being in relation to body weight may have also cultural implications, as Viner’s study has shown [9]. Therefore, taking into account these points, this cross-sectional study, included in the main AVATAR project, was focused on assessing the potential association between weight status, as assessed through the body mass index (BMI), and the different dimensions of HRQoL, even considering sex differences, in a sample of healthy early adolescent students, in order to help with the definition of preventive strategies.




2. Materials and Methods


2.1. Participants and Procedures


Data in the AVATAR study were collected between 2017 and 2018 by means of a web platform. Seven junior high schools were enrolled in the AVATAR (“A new purpose for promotion and eVAluation of healTh and well-being Among healthy teenageRs”) project on a voluntary basis [10,11,12]. Participating schools are located in North Italy, mainly in Tuscany, one in Liguria, and two in Friuli Venezia Giulia. In total, 1932 students were included. Adolescent students were enrolled according to the following inclusion criteria: age 10–14 years (early adolescence), absence of neuropsychiatric or other diseases, informed consent signed, and filling of the entire questionnaires proposed. Among them, exclusion regarded 37 students for diagnosed neuropsychiatric or other diseases, 45 who did not sign informed consent, and 143 who did not complete all the questionnaires. Therefore, the final population consisted of 1707 adolescents.



Participants were previously instructed on how to fill out the questionnaires and how to conduct the tests. One or two project members visited each school to provide the adolescents with verbal and written information about the data collection. Written information was also distributed to the parents. Active informed consent was obtained from both adolescents and their parents or legal guardians.



All tests were conducted during the participants’ computer lesson in school time. No incentive was provided to adolescents or parents. A research assistant was available to provide information and technical support to complete questionnaires.




2.2. Ethics


All procedures performed in the study were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. The AVATAR project has been accepted by the Regional Pediatric Ethics Committee (Azienda Ospedaliero Universitaria Meyer) (code 166/2018).




2.3. Measures


Weight and height were measured by trained field workers according to WHO age group [10,11,12,13].



Body mass index (BMI) was calculated as weight (kg)/height2 (m2). Adolescents were classified into four weight status categories: underweight, normal weight, overweight, and obesity according to BMI cut-off points for children, endorsed by the International Obesity Task Force (IOTF) [14].



The Italian version of KIDSCREEN-52 was used to assess health-related quality of life [15,16]. The KIDSCREEN is a self-report questionnaire designed to address health-related quality of life, aimed to monitor and measure the personal experiences in children and adolescents concerning their perception of health status and well-being. The questionnaire, which describes physical, psychological, mental, social, and functional aspects of well-being, consists of 52 items grouped in 10 dimensions (Physical well-being, Psychological well-being, Moods and emotions, Self-perception, Autonomy, Parent relations and home life, Social support and peers, School environment, Social acceptance (bullying), Financial resources) [15,16]. Some sample items include “In general, how would you say your health is?” for Physical well-being dimension; “Have you felt satisfied with your life?” for Moods and emotions; “Have you been happy with the way you are?” for Self-perception. Cronbach’s alphas range from 0.77 to 0.89 for the dimensions of the 52-item version. Except for mood and bullying, higher values of the variables express a better health-related quality of life. KIDSCREEN questionnaires are psychometrically tested using data obtained in a multicenter European study which included a sample of 22,827 children recruited in 13 countries [17].




2.4. Statistical Analysis


Statistical data analyses were performed using StatView software. Data are presented as mean ± SD. Categorical variables were presented as counts and percentages. The Shapiro–Wilk test was used to assess the normality of data distribution. Two-way analysis of variance (ANOVA) was adopted to explore differences in KIDSCREEN-52 dimension scores across weight status categories and sex. Changes in BMI and health-related quality of life by sex were analyzed by Student’s unpaired t-test. Two-way ANOVA was used to assess differences in BMI categories according to KIDSCREEN-52 dimensions in the two sexes, and Scheffe test for post hoc analysis. Sensitivity analyses conducted after merging overweight subjects with subjects with obesity led to similar results. A p value ≤ 0.05 was considered statistically significant.





3. Results


3.1. Socio-Demographic Characteristics of Study Population


Table 1 shows the sample demographic characteristics and BMI categories. In total, 1707 participants (51% girls) were included in the analyses. There were no statistically significant differences between sexes concerning age and BMI value, calculated as weight (kg)/height2 (m2).



When we considered the weight status in the different categories, expressed as percentage of boys and girls in under and normal weight, overweight, or obesity (Table 1), boys turned out to be more overweight and obese, respectively (n = 105, 13% and n = 33, 4%, versus n = 89, 10% and n = 18, 2% in females, p < 0.05).




3.2. Sex Differences on Health-Related Quality of Life


Descriptive data of health-related quality of life in our sample divided by sex are presented in Table 2. All variables were normally distributed according to the Shapiro–Wilk test. Regarding HRQoL, several variables significantly differed according to sex. Males perceived a higher physical well-being (p < 0.001), emotional background (p < 0.05), perception of self (p < 0.01), and autonomy (p < 0.001) as compared to the female population, which instead reported a better awareness of financial resources (p < 0.001). There was also a sex difference regarding social context, in particular in the school environment, where females reported significantly higher levels than males (p < 0.001).




3.3. Relationship between Weight Status Categories and Health-Related Quality of Life in Female and Male Cohorts


Results of the primary analysis of health-related quality of life divided by sex in function of weight status categories are shown in Table 3. In the female population, to belong to one of the four categories of BMI influences the perception of physical well-being (p < 0.05); in particular, among females, underweight girls showed a higher score in this dimension than obese girls (p < 0.05). Additionally, BMI categories are associated with emotion/mood area (p < 0.05); post hoc analysis reveals that underweight girls presented a higher mood as compared to their obese counterparts (p < 0.05). BMI classification correlated with self-perception dimension (p < 0.001); in detail, normal weight girls revealed a better self-perception than overweight (p < 0.01) and obese girls (p < 0.05), and underweight females had a higher perception of themselves, understood as bodily perception, as compared to their overweight (p < 0.01) and obesity counterparts (p < 0.01). Moreover, belonging to the different categories of BMI is linked with the perception of financial resources (p < 0.05) and bullying behavior (p < 0.05). In the male population, the physical well-being dimension was associated with weight status (p < 0.001); particularly, normal weight boys had a higher perception of their physical health as compared both overweight (p < 0.05) and obese boys (p < 0.05). Furthermore, BMI categories are correlated with males’ perception of self (p < 0.05); post hoc analysis showed that obese boys had a lower body perception than their normal weight (p < 0.05) and underweight (p < 0.05) counterparts.



Exploring the impact of sex and BMI categories on levels of HRQoL, only the self-perception dimension decreases with the growth in BMI (obesity category), but more in females than in males (p < 0.05).





4. Discussion


The starting point of this cross-sectional study conducted on a sample of early adolescent students was that Italian girl adolescents, considering the single variables of HRQoL, had lower scores in psychological dimensions, in line with previous evidence obtained in a European sample, in which boys reported higher physical appearance, self-esteem, and mood dimensions [11,12,18,19,20,21,22]. When we considered HRQoL as a function of the different BMI categories, we observed that in females, this relationship was much closer than that found in males.



Thus, the main results of this study can be summarized in the following points: (i) in our female population, physical well-being, mood, and self-perception dimensions correlated with weight status, showing that underweight girls exhibited a higher score in these sub-scales as compared to their overweight and obese counterparts; (ii) in our male cohorts, BMI categories were associated only with physical well-being and self-perception, which were higher in normal weight than obese boys.



This study showed that in our sample, there are relevant differences in the association between HRQoL and body weight status, in particular regarding psychological variables. However, the results in this field are conflicting, probably due to heterogeneous target populations, clinical and healthy, male and female, and linked to other different factors such as cultural and country-specific ideology about weight status role; moreover, several studies have focused on the relationship between weight status and HRQoL in children, rather than adolescent samples. In this regard, our population involved adolescent students at Italian junior high schools, with a strict range of age of 10–14 years.



In addition to the data confirming that girls have a lower well-being perception, only underweight females, and not underweight boys, had significantly higher physical well-being and emotional functioning as compared to the obese group. This dichotomy is in line with previous studies, where adolescent girls exhibited higher levels of depressed mood and anxiety than boys [23,24]. Our findings are in line with the evidence showing that thinness was more common in girls than in boys [25]. Unlike our results which showed no associations with the social context, other evidence indicates that underweight adolescents are likely to also have problems in social relationships, both with friends and with family [25].



Our results could also be interpreted in relation to the Western sociocultural context in which adherence to the thinness model is a factor of body satisfaction. Although in our study the context of origin was not considered, they were all adolescents residing in Italy. In this regard, Viner et al. have shown that the association between psychological dimension, such as self-esteem and stress perception, and BMI depended on ethnic cultural traits [4,9]. For example, US Black adolescents report a less negative influence on the psychological domain of obesity compared with white adolescent females [26].



However, in general, this prototype of body satisfaction in females, although linked to the social and cultural context, could, in the long term, be associated with emotional distress, psychiatric disturbances, depression, and eating disorders including dieting and binge eating [27]. In general, adolescence, both for girls and boys, represents a critical period for body image development due to psychosocial transition. Despite this, our results, although acquired in a sample of early adolescents and thus not representative of adolescence in toto, are in line with the notion that suggests that body satisfaction differs between adolescent girls and boys; in fact, thinness represented the ideal body image for girls, and this is probably responsible for a better HRQoL score in thin girls. In a meta-analysis, Grosz et al. have found a reduction in body satisfaction in girls under the age of 19 due to the beauty image of the media, pointing out how beauty trends displayed in television or in social media can contribute to unhealthy adolescent body perceptions [28]. In industrialized countries, self-acceptance is considered an important psychological construct, predictive of body satisfaction in adolescents or, on the contrary, of body dissatisfaction, associated with unhealthy lifestyle habits, increased distress, and poor health [29]. Our data showing low self-esteem and high depressive mood in overweight and obese girls suggested how this condition can alter the perception of well-being, up to impaired HRQoL, leading, in the long term, to stigmatization, social marginalization, and higher incidence of diseases in adulthood.



The correlation between HRQoL and weight excess appears to differ between sexes [30]. In fact, it is remarkable that only in girls, during early adolescence, the physical component was stronger in the relationship with BMI status, probably in line with previous evidence that pointed out the natural tendency of boys to value corporeal well-being [29]. Our findings are in accordance with the previous observation suggesting an effect of sex in moderating the association between weight status and HRQoL. In particular, our results are consistent with other studies that reported that obese girls exhibited lower score in HRQoL compared to their normal weight counterparts, whereas no differences were described in obese boys. Furthermore, among girls, HRQoL was higher for thin girls and decreased with increasing BMI [31]. Although little is known about the factors associated with reduced HRQoL among overweight or obese adolescents, it is likely that increasing weight status has a moderate to strong negative influence on HRQoL in youth populations. Longitudinal studies suggest that obese females have a decrease HRQoL, above all in self-esteem score, not seen in males [32]. Conversely, Wake et al. found that overweight or obese boys may be more at risk of lower HRQoL than girls, demonstrating a fragmentation of results in the association between HRQoL and sex [33].



It is important to keep in mind that our sample is not representative of the country and affects a particular time window during adolescence, that is, “early adolescence”. This phase, from a psychological point of view, is characterized by low levels of future orientation, low risk perception, but an increase in risk taking behavior.



In terms of association between body weight status and social contexts, the findings of the current study indicated that no significant links, in the different settings (school, family, peers), existed with BMI categories for our population. This result is in part in line with a previous study that had asserted that the relationship between overweight and obesity status and poor HRQoL is not affected by socioeconomic position [34]. However, as concerns social acceptance, underweight and normal weight females were less likely to be bullied, whereas overweight and obese girls were more likely to be bullied. Being overweight and/or obese is one of main cause for youth bullying, with subsequent greater likelihood of developing sleeping problems, headaches, anxiety, low self-esteem, depression, and substance abuse [35,36]. The strength of this study is that little is known about the relationship between HRQoL and body weight categories in Italian teenagers despite the increase in Italy and other industrialized countries of overweight or obesity, probably due to a reduction in the Mediterranean nutritional lifestyle [37]. Our results, although not representative of all of Italy, suggest the importance of extending the survey to all Italian regions, thus building a representative group in order to help with the definition of preventive strategies.



The investigation of the relationship between weight status and each component of well-being is consistent with the evidence that body weight is a potential predictor of health-related quality of life in adolescents and thus may help to develop targeted preventive strategies. However, the calculation of BMI represents a limitation because it does not distinguish between lean and fat mass and does not identify the type of obesity. In addition, the use of self-reports for psychological evaluation could also be a limitation. Moreover, an important limitation is the study group that consisted of adolescents only 10–14 years old, thus during early adolescence, which cannot be considered representative of all adolescence; in addition, the schools involved in the AVATAR project, at the moment, are located in North Italy. In a culturally very diverse country, such as Italy, the results could have been very different with schools from different territories. Another important aspect is that perceptions of well-being, energy level, or health status may vary from day to day, based on both external and internal factors; thus, the results must not be considered in an absolute way as a trait characteristic, but as a state characteristic and are therefore limited to a specific time window. Another limitation is the reduced number of obese patients. However, we have kept overweight and obese separated since there is not much evidence on the relationship between different weight categories and quality of life, while there are many studies on the obese population. A significant limitation of the study is that HRQoL was evaluated only with KIDSCREEN-52 and no additional factors have been considered, such as socioeconomic status, migration background, and lifestyle habits. Finally, since the questionnaires were completed during a school class, it is possible that the school classroom environment may have biased the students’ responses.




5. Conclusions


In conclusion, this study suggests that there is an association between weight status categories and some dimensions of HRQoL and that this association is more pronounced in girls than in boys. Additionally, it is interesting that BMI categories correlate with the psychological perception of well-being in female adolescents, while in boys they affect physical perception, suggesting the importance of implementing obesity prevention strategies that take into account not only metabolic parameters, but also psychological dimensions. Another very important result, in our opinion, is that underweight girls showed a higher score in physical well-being, mood, and self-perception dimensions, pointing out how this altered body satisfaction, in the long term, can contribute to psychological distress potentially leading to eating disorders. These findings, although obtained in a restricted study group of North Italy, are in line with the position statement of the Italian Society for Pediatric Endocrinology and Diabetology and the Italian Society of Pediatrics Against Obesity, suggesting that in the prevention policy perspectives, it is also important to identify all the components of well-being that need to be improved through focused and personalized healthy programs [38].
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Table 1. Demographic characteristics and BMI classification of the study population, total and by sex.






Table 1. Demographic characteristics and BMI classification of the study population, total and by sex.












	Variables
	Total (n = 1707)
	Boys (n = 828)
	Girls (n = 879)
	p Value





	Age, (years)
	12.5 ± 1.1
	12.5 ± 1.1
	12.5 ± 1.1
	0.420



	Underweight
	152 (9)
	69 (8)
	83 (10)
	0.01



	Normal weight
	1310 (77)
	621 (75)
	689 (78)
	



	Overweight
	194 (11)
	105 (13)
	89 (10)
	



	Obesity
	51 (3)
	33 (4)
	18 (2)
	







Data are expressed as mean ± standard deviation (SD) or number (%). BMI: body mass index, ns: not significant. For BMI categories, p refers to χ2 test for trend.
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Table 2. Sex differences in Kidscreen-52 domains.






Table 2. Sex differences in Kidscreen-52 domains.





	Variables
	Boys

(n = 828)
	Girls

(n = 879)
	p-Value





	Physical well-being
	50 ± 9

48 ± 9

<0.001
	48 ± 9

<0.001
	<0.001



	Psychological well-being
	47 ± 10
	47 ± 10
	0.549



	Mood/Emotion
	48 ± 9
	46 ± 9
	<0.05



	Self-perception
	52 ± 10
	51 ± 11
	<0.01



	Autonomy
	46 ± 9
	44 ± 9
	<0.001



	Parent relationship
	50 ± 10
	50 ± 11
	0.256



	Financial resources
	48 ± 10
	50 ± 10
	<0.001



	Peers
	50 ± 10
	50 ± 9
	0.417



	School environment
	48 ± 9
	50 ± 8
	<0.001



	Social acceptance (Bullying)
	48 ± 10
	49 ± 11
	0.164







Data given as mean ± SD. Data on the KIDSCREEN-52 dimension are calculated according to KIDSCREEN Group [15,16]. p-values were calculated via Student’s unpaired t-test.
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Table 3. BMI categories according to KIDSCREEN-52 dimensions in males and females.






Table 3. BMI categories according to KIDSCREEN-52 dimensions in males and females.


















	
	Physical Well-Being
	Psychological Well-Being
	Mood Emotion
	Self-Perception
	Autonomy
	Parent Relationship
	Financial Resources
	Peers
	School Environment
	Bullying





	Female
	
	
	
	
	
	
	
	
	
	



	Underweight

83 (9)
	50.77 ± 10.39 e*
	47.93 ± 12.14
	47.86 ± 9.86 e*
	53.56 ± 11.36 e*
	44.02 ± 10.69 d#
	50.10 ± 10.82
	48.77 ± 11.38
	50.98 ± 12.01
	51.56 ± 9.21
	49.69 ± 9.73



	Normal weight

689 (79)
	48.52 ± 8.41
	47.67 ± 10.16
	46.85 ± 9.28
	51.06 ± 11.31 b§
	44.06 ± 9.22
	50.46 ± 10.78
	50.12 ± 9.73
	50.06 ± 8.75
	50.27 ± 8.2
	49.29 ± 10.51



	Overweight

89 (10)
	47.08 ± 8.54
	44.98 ± 10.77
	44.4 ± 8.94
	45.99 ± 10.11
	42.89 ± 9.95
	48.83 ± 10.78
	47.31 ± 10.05
	47.7 ± 10.21
	48.87 ± 8.83
	46.26 ± 11.43



	Obesity

18 (2)
	43.49 ± 8.62
	44.73 ± 10.42
	40.66 ± 10.97
	43.08 ± 9.48 c*
	42.46 ± 8.47
	48.73 ± 11.99
	46.65 ± 10.87
	48.8 ± 10.57
	48.77 ± 11.06
	42.67 ± 13.21



	p
	<0.05
	0.085
	<0.05
	<0.001
	0.647
	0.538
	<0.05
	0.087
	0.177
	<0.05



	Male
	
	
	
	
	
	
	
	
	
	



	Underweight

69 (8)
	50.91 ± 8.57 e*
	46.96 ± 10.23
	46.37 ± 8.65
	53.19 ± 9.28 e*
	46.38 ± 10.51
	49 ± 10.35
	48.60 ± 9.66
	50.69 ± 10.47
	48.49 ± 10.01
	47.08 ± 10.54



	Normal weight

621 (75)
	50.42 ± 9.08 b*
	42.22 ± 9.94
	47.79 ± 8.69
	52.25 ± 9.70
	46.04 ± 8.78
	49.92 ± 9.36
	48.23 ± 9.48
	49.68 ± 9.62
	47.91 ± 8.55
	48.56 ± 10.32



	Overweight

105 (13)
	47.29 ± 8.34
	47.64 ± 9.59
	47 ± 8.96
	50.89 ± 9.88
	45.92 ± 9.12
	49.74 ± 9.42
	47.63 ± 9.17
	48.56 ± 11.48
	48.59 ± 8.22
	47.41 ± 11.06



	Obesity

33 (4)
	45.46 ± 7.72 c*
	42.61 ± 10.22
	45.24 ± 11.32
	46.95 ± 10.95 c*
	42.83 ± 9.43
	46 ± 10.61
	44.96 ± 10.58
	46.68 ± 11.18
	45.36 ± 7.9
	45.69 ± 10.45



	p
	<0.001
	0.068
	0.235
	<0.05
	0.243
	0.127
	0.245
	0.195
	0.279
	0.256







Data given as mean ± SD or number (%). ns: not significant. Data on the KIDSCREEN-52 dimension are calculated according to KIDSCREEN Group [15,16]. Scheffe post hoc test: b: normal weight vs. overweight; c: normal weight vs. obesity; d: underweight vs. overweight, e: underweight vs. obesity. * p < 0.05; § p < 0.01; # p < 0.001.
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