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Unhealthy life habits associated 
with self‑induced vomiting 
and laxative misuse in Brazilian 
adolescents
Ana Luiza Gomes de Souza1, Alexandre Aparecido de Almeida2, 
Priscilla Rayanne E. Silva Noll1,3 & Matias Noll1*

Adolescence is a stage in life characterized by important social, cognitive, and physical changes. 
Adolescents are vulnerable to various psychosocial disorders, including eating disorders. We aimed 
to investigate the association between unhealthy habits, sociodemographic characteristics, and 
the practice of self‑induced vomiting or laxative misuse in a representative sample of Brazilian 
adolescent girls and boys. Data from 102,072 students who participated in the National Adolescent 
School‑based Health Survey were analyzed using the dependent variable: presence or absence of 
self‑induced vomiting and/or laxative misuse; independent variables: consumption of unhealthy and 
high‑calorie food items, age during first sexual intercourse, and the use of tobacco, alcohol, and/or 
illicit drugs. Associations between exposure and outcome were estimated using Poisson’s regression 
models stratified by sex, and including region, school, age group, and mother’s educational history 
as adjustment variables. Eating ultra‑processed foods and age during first sexual intercourse were 
associated with self‑induced vomiting and laxative misuse only for girls; all other variables (consuming 
unhealthy foods and using legal or illicit substances) were associated with these behaviors for both 
sexes after applying adjustment variables. Early interventions focusing on changing unhealthy 
behaviors may prevent development of eating disorders in adolescents. Our findings demonstrate a 
strong association of many unhealthy habits with laxative misuse and self‑induced vomiting practices 
in Brazilian adolescents.

Adolescence, commonly considered to occur from ten to nineteen years  old1, is a period in life characterized by 
important social, cognitive, and physical changes for young  people2. In particular, adolescents undergo consid-
erable corporal changes such as increasing body mass and stature, body hair growth, voice thickening, and the 
emerging of secondary sexual  characteristics2,3. In addition to these physical changes, they are also developing 
psychologically, making them vulnerable to various psychosocial disorders, including eating disorders (EDs).

EDs can be considered psychiatric conditions with serious medical and psychological  consequences4. In 
general, they are characterized by gross disturbances in eating behavior as well as extreme and distorted con-
cerns about body shape and/or  weight5. EDs are disorders involving disordered eating, such as anorexia nervosa, 
bulimia nervosa, binge eating, orthorexia, and avoidant restrictive food intake disorder (ARFID)4,6. Recent 
 studies7 have shown that factors contributing to the development of EDs are diverse and complex with varying 
symptoms. The most detrimental symptoms of EDs could vary across individuals (as fear of weight gain and 
feelings of fatness) and within individuals (as excessive exercise, fear of weight gain, and feelings of fatness). 
Studies also reveal several significant factors often associated with EDs, such as: body  dissatisfaction8,9, thin-
ideal  internalization8,9,  dieting8,  overeating8, negative feelings (sadness, guilt, and fear/anxiety)8,10, functional 
 impairment8, mental  health8, neurocognitive  functioning11, early traumatic and stressful events, sexual  abuse12, 
parental and peer  influences13, and level of physical  activity12. Moreover, body changes during the transition 
from childhood to  adolescence3,14 may be related to the increasing rates of overweight in  adolescents15,16. Physical 
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appearance standards promoted in the media potentially influence developing EDs, when associated with feelings 
of obesity and fear of weight  gain17–19, which are primary symptoms of  EDs7.

From a health viewpoint, previous studies in adults have demonstrated that both anorexia nervosa and 
bulimia nervosa are associated with inappropriate compensatory behaviors such as self-induced vomiting and 
laxative  misuse20. North American adolescents report high prevalence of body shape dissatisfaction; it is postu-
lated that about 58.8% of girls and 37.4% of boys make use of unhealthy methods to control weight, including 
fasting, diet pills, self-induced vomiting, dietary restraint, food substitutes (special drinks or powder), skipping 
meals, smoking more cigarettes, and other purging practices such as laxatives and  diuretics21. For instance, in 
a non-eating-disordered sample of female high school students from the United States, Phelps and colleagues 
(1993)22 found a prevalence of 3.2–5.5% for laxative misuse and 13.5–6.1% for self-induced vomit  practices22. 
Furthermore, Westenhoefer (2001)23 verified there was a prevalence ranging between 0.7–4.7% for diuretic/laxa-
tive misuse and 0.5–1.6% for vomiting in a German sample of an adult population. This prevalence was much 
higher in adolescent and adult patients being clinically treated for a diagnosed ED, for whom the prevalence 
ranged from 4–35% and 11%–63% in anorexia nervosa and bulimia nervosa,  respectively24–27. Hence, disordered 
weight-control behaviors in youth are a growing concern and they often begin prior to the onset of  EDs28,29. 
As these methods have important negative implications for  health30,31, identifying factors that lead individuals 
to use them and providing conditions for people to avoid these practices are important aspects of preventive 
medicine strategies.

Unhealthy habits such as consuming alcohol appear to co-exist with inappropriate compensatory behaviors. 
For instance, college students report the practice of self-induced vomiting, excessive exercising, and the misuse 
of diuretics, laxatives, and diet pills to counteract the effects of alcohol consumption on weight  gain32,33. Addi-
tionally, a considerable number of college-aged youth report restricting their caloric intake before drinking to 
prevent weight  gain32–36. Thus, alcohol misuse may be a risk factor for inappropriate compensatory behavior and 
posterior eating disorder development. As unhealthy life habits evolving from the promotion and sustained abuse 
of inappropriate compensatory methods for weight loss in adolescents are not completely understood, the present 
study aimed to investigate the association between sociodemographic characteristics and unhealthy life habits 
with the practices of self-induced vomiting or laxative misuse in a representative sample of Brazilian adolescents.

Our study evaluated several unhealthy life habits, such as smoking; alcohol use or alcohol binging; illicit 
drugs use; overconsumption of ultra-processed salty foods, sweets, and soft drinks; and age during first sexual 
intercourse. Although a systematic review showed that EDs are a common mental disorder in Latin America 
(Argentina, Brazil, Chile, Colombia, Mexico, and Venezuela), there is a lack of evidence indicating the factors 
associated with EDs in representative samples of  adolescents37. Epidemiological research investigating the fac-
tors associated with  EDs38 using population-based studies is scarce in  Brazil39. The literature highlights that the 
prevalence of EDs in specific Brazilian  cities38–40 varies between 8.3–17.3%. Pivetta and Gonçalves-Silva39 dem-
onstrate high prevalence of binge eating episodes associated with female gender, age, alcohol consumption, and 
weight oscillation in adolescents attending high school in Brazil. Therefore, our study focused on filling gaps in 
the previous literature pertaining to the lack of representation in certain areas of Latin America; thus, presenting 
results from a representative sample of Brazilian adolescents.

Methods
Data sources and study population. This study used data from the 2015  PeNSE41 survey, which assessed 
students aged 11–19 classified as 9th graders from both public and private schools throughout Brazil. This 
umbrella study was conducted by a partnership between the Ministry of Health and the Brazilian Institute of 
Geography and Statistics (Instituto Brasileiro de Geografia e Estatística; IBGE)42.

The sample size calculations were based on parameters for all 26 states and the Federal District, including 
within each state, the capital, and other municipalities with smaller populations. Brazil is conventionally divided 
into five regions: South, North, Northeast, Southeast, and  Midwest42. Samples across capitals and municipalities 
were random and equiprobabilistic. The following parameters were used for deriving the sample: maximum error 
of 3%, confidence level of 95%, and prevalence of 0.5. All students in the sample classes were invited to respond 
to the survey questionnaire. Further information on sampling procedures may be found in Oliveira et al.42.

The PeNSE acquired consent from the heads of the schools and all students, who voluntarily agreed to par-
ticipate by providing written informed consent. Students could leave the study at any time and could refuse to 
participate during the assessment. Anonymity and privacy were fully guaranteed to the participants. This study 
was conducted in accordance with the Declaration of Helsinki and was approved by the National Commission 
on Ethics in Research of the National Health Council, which regulates and approves health research involving 
human participants (no. 1,006,467)41,42.

A total of 120,122 students, attending 4159 classes across 3040 schools, were included in the sample in 2015. 
From all students enrolled, 15% of regular students did not attend the class, did not agree to participate, or did 
not fully complete the questionnaire. A total of 102,072 students completed the survey questionnaire on the 
sampling day.

Data collection and data analysis. PeNSE data collection assesses various health outcomes and risk 
behaviors and several studies have been dedicated to assessing these  aspects43–49. Data collection was performed 
using smartphones distributed to students who were in class on the day of the interview by an IBGE technician. 
The technician explained how to use the device and was available to help the students when  required42.

The outcome was laxative misuse and/or self-induced vomiting practice, which was assessed by the follow-
ing question: Have you vomited or taken laxatives to lose weight or avoid gaining weight? Answer options were 
yes and no.
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The evaluated health-risk behavior explanatory variables were: tobacco use (smoked at least one prior time; 
frequency of smoking over the past 30 days); alcohol use (experienced drinking at least once; frequency of 
drinking over the past 30 days; experienced getting drunk at least once); illegal drug use (marijuana, cocaine, 
crack [used at least one prior time; frequency of use over the past 30 days]); sexual behavior (age during first 
sexual intercourse); and regular consumption of high-calorie ultra-processed food (ultra-processed salty food, 
sweets, and soft drinks).

Food consumption was categorized as regularly consumed [at least 5 days in the previous 7 days] or not 
regularly consumed [less than 5 days in the previous 7 days] for data  analysis50,51.

The adjustment variables included sociodemographic characteristics: region (South, North, Northeast, South-
east, and Midwest), school (public or private), sex, age group, and mother’s educational history (none, elementary 
school, high school, graduate or higher).

Statistical analysis. The data for self-induced vomiting and/or laxative misuse (dependent variables) were 
analyzed through descriptive statistics (absolute and percentage) and through the Wald chi-squared test (bivari-
ate analysis). The following factors were considered independent variables: tobacco use, alcohol use, illegal drug 
use, sexual behavior, and processed high-calorie food items. The independent variables were analyzed using the 
Poisson regression model with robust variance (crude analysis). The effect measure was the prevalence ratio 
(PR) with its respective 95% confidence intervals (α = 0.05)52. Crude PR was obtained by unadjusted Poisson 
regression.

We also performed adjusted regression analyses by the Poisson model, being the results adjusted by soci-
odemographic variables (region, school, age group, and mother’s schooling). These adjustment variables were 
selected based on potential confounding factors supported by methodological and statistical  studies52–54. We 
performed the analysis separately for each sex because adjusting the model by sex might not have provided 
reliable findings. The effect measure was the adjusted PR (Adj PR) with its respective 95% confidence intervals 
(α = 0.05)52. All analyses were conducted using the Statistical Package for the Social Sciences (SPSS 26.0, IBM, 
Armonk, NY, USA).

Results
The total sample included 102,072 students. The majority of the subjects were female (n = 52,782; 51.7%), sub-
jects’ average age was 14 years (SD = 1.06; range = 11–19) and most were enrolled in public schools (n = 81,154; 
79.5%). The Northeast region of Brazil provided the largest proportion of students in the sample (n = 36,334; 
35.6%), followed by the North with 23.5% (n = 23,937). Of all volunteers, 7041 (6.9%) reported having used any 
compensatory behavior to lose weight (6.4% for boys and 7.5% for girls) (Table 1).

For both sexes, we observed frequencies of smoking (number of days having smoked in the last 30 days), 
drinking (number of days drinking and number of days drinking until drunk), illicit drug use (number of days 
illicit drugs were used in the last 30 days), consumption of soft drinks in the last seven days, and consumption 
of sweets in the last seven days were associated to self-induced vomiting and laxative misuse. Consumption of 
ultra-processed salty food in the last seven days and age during first sexual intercourse were associated with self-
induced vomiting and laxative misuse only for girls (Table 2). After adjusted analysis, the associations regarding 
the variables remained the same (Table 3).

Discussion
The present study aimed to investigate the association between unhealthy life habits and the practice of self-
induced vomiting or laxative misuse among Brazilian adolescents. Our main results showed several unhealthy 
life habits associated with the practice of self-induced vomiting or laxative misuse among Brazilian adolescents, 
with similar findings for both sexes. An exception is observed regarding early sexual intercourse and the number 
of days of consuming ultra-processed foods in boys. In these cases, only girls who had their first sexual relations 
before the age of 12 years and girls who ate ultra-processed foods between 5 and 7 days per week showed a higher 
prevalence of laxative misuse or self-induced vomiting practice.

In the present study, we observed a considerable prevalence of alcohol misuse in adolescents of both sexes. 
When alcohol misuse is present, laxative misuse and/or self-induced vomiting is 1.68 times higher for boys 
and 2.33 times higher for girls. Alcohol abuse in adolescence has serious negative personal consequences, such 
as poorer academic achievement and poor health  outcomes55, and potentially leads to damaging the structure 
and functioning of the developing  brain56,57, resulting in health-risk  behaviors58–60 and associated extensive 
societal costs. Moreover, studies have pointed out that early-life psychoactive substance use, including alcohol 
consumption, correlates to higher levels of use and abuse of drugs in  adulthood61. College students engaged 
in inappropriate compensatory behaviors before, during, and after drinking alcohol as a way to counteract the 
effects of alcohol consumption on weight  gain32,33,62. Our results indicated that the chance of laxative misuse 
and/or self-induced vomiting is related to higher frequency of adolescent drinking per week as well as higher 
frequency of getting drunk, for both sexes.

Some studies pointed out a co-occurrence between binge drinking and problematic eating behavior, espe-
cially in relation to binge EDs in different  populations63–66. Considering the previously-cited significant negative 
consequences directly related to adolescent binge eating and drinking behavior, both must be treated in the early 
stages of their development to provide an improvement in the quality of life and to reduce the chances of young 
people experiencing the deleterious effects of both.

More frequent smoking and using illicit drugs are related to a higher chance of laxative misuse and self-
induce vomiting. Our results aligned with an observed tendency toward higher tobacco use in girls in the last 
 decades67, and it is an unhealthy behavior used to avoid weight  gain68,69, also supported by our data. In addition 
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to the greater body dissatisfaction pointed out by girls, it is a common belief that smoking cigarettes has effects 
on weight  control69,70. Furthermore, as substance use can exacerbate impulsivity, emotional instability, and other 
psychiatric symptoms, it may be especially dangerous for adolescents with  EDs71. Finally, adding to the complex-
ity of the relationships between smoking, illicit substance use, and  EDs72–75, there appears to be a longstanding 
belief that nicotine and drug components suppress appetite, and smoking has been shown to increase resting 
metabolic  rate76. This belief provokes some women affected by EDs to use smoking as a weight-control  strategy77. 
This belief also contributes to individuals with ED’s perception that the benefits of nicotine for weight control and 
temporary stress reduction may outweigh any concerns about the long-term prejudicial effects of  smoking72,78. 
Thus, identifying unhealthy behaviors before EDs are established appears to be the best strategy for helping young 
people avoid ED development and the associated negative consequences on their health.

Adolescents consume a large quantity of ultra-processed foods, such as soft drinks, sweets, and treats. The 
consumption of these food groups increased in adolescents with restrictive food intake  disorder79. Additionally, 
eating ultra-processed foods is related to negative emotions, stress, and anxiety-induced sleep  disturbance80–83. In 
this regard, our results show that the regular consumption of soft drinks and ingestion of sweets are significantly 
associated with laxative misuse and self-induced vomiting for both sexes, and ultra-processed foods consump-
tion is associated with these behaviors in females. In a population of Brazilian university students, women 
dissatisfied with their body image, present in EDs, reported higher consumption of ultra-processed food than 
women satisfied with their body image (27.8% and 23.6%, respectively)84. Ultra-processed foods may facilitate 
overeating because they are typically high in calories, fat, sugar, and salt. Furthermore, it has been suggested 
that ultra-processed foods are engineered to have higher appetitive properties and may lead to compulsive food 
 consumption85–88.

Our data demonstrate that having their first sexual intercourse before the age of 12 was associated with self-
induced vomiting and laxative misuse in girls. The percentage of girls that had their first sexual intercourse was 
similar to that found in a study performed by Malta et al.89. Regardless of these results, early sexual intercourse is 
considered a general risky behavior related to various health and socioemotional problems. For instance, studies 
have demonstrated that men and women with early first sexual intercourse (< 16 years) were more likely to report 
risky sexual behavior without using a condom, more sex under the influence of drugs, and higher occurrences 
of sexually transmitted infections and teen  pregnancy90–93. Studies indicate that age at first sexual intercourse is 
associated with tobacco and alcohol use, binge drinking, and illicit drug  use94–96, but is not linked to the occur-
rence of EDs since the age of first sexual intercourse does not differ between women with or without  EDs94. It is 
not yet possible to say with certainty which problem arises first in the lives of adolescents, and no causal relation 
can be stated due to the cross-sectional design of our study. Considering the serious negative impacts that drug 

Table 1.  Sociodemographic characteristics of participants as related to laxative misuse and/or self-induced 
vomiting practice. a Complete and incomplete educational level.

Variables

Total

Laxative misuse and/or 
self–induced vomiting 
practice

N % N % p

Sex

 Male 49,290 48.3 3097 6.4
 < 0.001

 Female 52,782 51.7 3944 7.5

Region

 North 23,937 23.5 1965 8.3

 < 0.001

 Northeast 36,334 35.6 2292 6.4

 Southeast 17,772 17.4 1109 6.3

 South 9850 9.7 620 6.4

 Midwest 14,179 13.9 1055 7.5

School

 Public 81,154 79.5 5827 7.3
 < 0.001

 Private 20,918 20.5 1214 5.8

Age group

  ≤ 13 years 17,260 16.9 911 5.3

 < 0.001
 14 years 51,611 50.6 3212 6.3

 15 years 20,864 20.4 1662 8.1

  > 16 years 12,337 12.1 1256 10.4

Mother’s education

 None 5531 7.2 596 11.0

 < 0.001
 Elementary  Schoola 24,241 31.6 1757 7.3

 High  Schoola 24,178 31.5 1557 6.5

  Graduatea 22,688 29.6 1537 6.8
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use and risky sexual behavior have on adolescents’ lives, it is critical for educational campaigns and public health 
policies directed at adolescents to focus on these issues.

Some limitations of this study must be pointed out. First, the PeNSE used surveys to record the data, and the 
questionnaire was developed specifically for the Brazilian National Survey. Surveys can introduce bias because 
not everybody is honest in answering  them97. In this case, interview studies may be more adequate. In contrast, 
data collection by interview is more expensive and takes longer to get data from a single individual, making 
it unreasonable for populational studies. Second, we do not have separate analyses for laxative and diuretic 

Table 2.  Association between unhealthy life habits and laxative misuse and/or self-induced vomiting in 
Brazilian adolescent boys and girls (N = 102,072). The analysis was conducted using the Poisson regression 
model with robust variance. The effect measure is the PR with its respective 95% CI. Crude PR unadjusted 
prevalence ratio, 95% CI 95% confidence interval. * Only where applicable.

Variables

Male Female

Total (%)

Laxative misuse and/or self-induced 
vomiting

Total (%)

Laxative misuse and/or self-induced 
vomiting

% Crude PR (95% CI) p % Crude PR (95% CI) p

Experience smoking

 No 80.3 5.3 1
 < 0.001

82.9 6.1 1
 < 0.001

 Yes 19.7 10.8 2.04 (1.9–2.19) 17.1 14.5 2.37 (2.23–2.52)

Smoked during the last 30 days*

 None 70.7 8.3 1

 < 0.001

71.3 12.3 1

 < 0.001
 1–2 days 14.3 14.9 1.8 (1.54–2.09) 16.7 16.9 1.38 (1.21–1.57)

 3–9 days 7.3 14.8 1.79 (1.47–2.17) 6.8 21.3 1.73 (1.47–2.05)

 10 or more 7.7 22.5 2.72 (2.32 – 3.18) 5.2 27.5 2.24 (1.91–2.63)

Experience drinking

 No 49.2 4.8 1
 < 0.001

47.4 4.4 1
 < 0.001

 Yes 50.8 8.0 1.68 (1.56–1.8) 52.6 10.3 2.33 (2.18–2.49)

Drinking during the last 30 days*

 None 60.1 6.0 1

 < 0.001

57.7 8.2 1

 < 0.001
 1–2 days 23.2 9.6 1.59 (1.44–1.75) 26.8 10.7 1.31 (1.2–1.42)

 3–9 days 11.3 11.5 1.91 (1.7–2.15) 10.9 15.8 1.93 (1.75–2.12)

 10 or more 5.4 18.5 3.07 (2.7–3.48) 4.6 20.5 2.5 (2.2–2.82)

Experience getting drunk*

 None 61.2 6.2 1

 < 0.001

63.7 8.0 1

 < 0.001
 1–2 days 24.1 9.3 1.49 (1.35–1.64) 25.3 12.4 1.55 (1.43–1.68)

 3–9 days 9.5 13.1 2.11 (1.87–2.37) 8.0 16.4 2.05 (1.84–2.28)

 10 or more 5.2 16.4 2.64 (2.3–3.02) 3.1 23.4 2.93 (2.57–3.33)

Previous illicit drug use (marijuana, cocaine, crack)

 No 90.7 5.7 1
 < 0.001

92.3 6.7 1
 < 0.001

 Yes 9.3 13.3 2.34 (2.15–2.55) 7.7 17.2 2.57 (2.38–2.77)

Used drugs in the last 30 days*

 None 52.7 10.9 1

 < 0.001

56.6 15.0 1

 < 0.001
 1–2 days 22.3 14.8 1.36 (1.13–1.64) 24.0 19.1 1.28 (1.09–1.51)

 3–9 days 13.1 15.5 1.42 (1.14–1.77) 12.2 20.6 1.38 (1.13–1.68)

 10 or more 11.8 18.3 1.68 (1.35–2.08) 7.2 23.0 1.54 (1.22–1.94)

Consumption of ultra-processed salt food in the last 7 days

 0–4 days 70.3 6.4 1
0.820

66.6 7.0 1
 < 0.001

 5–7 days 29.7 6.3 0.99 (0.92–1.07) 33.4 8.5 1.22 (1.15–1.3)

Consumption of soft drinks in the last 7 days

 0–4 days 72.6 5.7 1
 < 0.001

75.5 6.9 1
 < 0.001

 5–7 days 27.4 8.3 1.46 (1.36–1.57) 24.3 9.6 1.39 (1.31–1.49)

Consumption of sweets in the last 7 days

 0–4 days 66.5 6.1 1
 < 0.001

54.5 7.0 1
 < 0.001

 5–7 days 33.5 7.0 1.14 (1.06–1.22) 45.5 8.2 1.17 (1.1–1.24)

Age of first sexual intercourse*

  ≥ 15 years 15.9 10.5 1

0.089

25.3 11.5 1

0.001 13 and 14 years 50.3 9.9 0.94 (0.83–1.07) 62.1 11.8 1.03 (0.91–1.17)

  ≤ 12 years 33.8 11.0 1.05 (0.92–1.19) 12.6 15.5 1.35 (1.15–1.6)
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misuse practices. As the two behaviors are different in concepts and effects on the body, conjunction analysis 
of two may have omitted important associations. Third, the use of cross-sectional data limits the ability to draw 
causal or developmental conclusions. Fourth, the fact for the Brazilian educational system is that 11.8% of youth 
between 15 and 17 years were not enrolled in any school in 2018 (more recent survey data); thus, our data are 
not representative of all persons in this age group, applying only to youths who attend school. Fifth, behaviors 
were mostly measured by a single question and data were self-reported, which may have been influenced by level 
of interpretation and cognition, and by social desirability biases. Sixth, we have not evaluated all the important 

Table 3.  Adjusted analysis between unhealthy life habits and laxative misuse and/or self-induced vomiting 
in Brazilian adolescent boys and girls (N = 102,072). The analysis was conducted using the Poisson regression 
model with robust variance. The effect measure is the PR with its respective 95% CI. The model was adjusted 
for confounding variables: region, school, age group, and mother’s schooling. Adj PR adjusted prevalence ratio, 
CI confidence interval. * Only where applicable.

Variables

Male Female

Adj PR (95% CI) p Adj PR (95% CI) p

Experience smoking

 No 1
 < 0.001

1
 < 0.001

 Yes 1.79 (1.65–1.96) 2.27 (2.1–2.44)

Smoked during the last 30 days*

 None 1

 < 0.001

1

 < 0.001
 1–2 days 1.72 (1.45–2.05) 1.39 (1.2–1.6)

 3–9 days 1.61 (1.28–2.03) 1.67 (1.38–2.01)

 10 or more 2.6 (2.16–3.11) 2.21 (1.84–2.66)

Experience drinking

 No 1
 < 0.001

1
 < 0.001

 Yes 1.59 (1.46–1.73) 2.27 (2.1–2.46)

Drinking during the last 30 days*

 None 1

 < 0.001

1

 < 0.001
 1–2 days 1.59 (1.42–1.79) 1.31 (1.2–1.44)

 3–9 days 1.95 (1.7–2.23) 1.8 (1.61–2)

 10 or more 2.93 (2.53–3.41) 2.41 (2.11–2.76)

Experience getting drunk*

 None 1

 < 0.001

1

 < 0.001
 1–2 days 1.46 (1.3–1.64) 1.53 (1.4–1.67)

 3–9 days 2.11 (1.84–2.42) 1.94 (1.72–2.19)

 10 or more 2.56 (2.18–3) 2.72 (2.34–3.17)

Previous illicit drug use (marijuana, cocaine, crack)

 No 1
 < 0.001

1
 < 0.001

 Yes 2.1 (1.9–2.32) 2.36 (2.16–2.58)

Used drugs in the last 30 days*

 None 1

 < 0.001

1

0.004
 1–2 days 1.29 (1.04–1.6) 1.23 (1.03–1.48)

 3–9 days 1.48 (1.15–1.89) 1.35 (1.08–1.68)

 10 or more 1.64 (1.27–2.11) 1.44 (1.1–1.9)

Consumption of ultra-processed salt food in the last 7 days

 0–4 days 1
0.051

1
 < 0.001

 5–7 days 1.09 (1–1.19) 1.19 (1.1–1.28)

Consumption of soft drinks in the last 7 days

 0–4 days 1
 < 0.001

1
 < 0.001

 5–7 days 1.47 (1.35–1.6) 1.31 (1.22–1.41)

Consumption of sweets in the last 7 days

 0–4 days 1
0.001

1
 < 0.001

 5–7 days 1.15 (1.06–1.25) 1.15 (1.08–1.23)

Age of first sexual intercourse

  ≥ 15 years 1

0.183

1

0.011 13 and 14 years 1.01 (0.87–1.18) 0.93 (0.78–1.1)

  ≤ 12 years 1.11 (0.95–1.31) 1.19 (1.02–1.36)
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weight-control variables related to ED, such as eating restriction, compulsive exercise, or fasting; each of these 
factors should be addressed in future populational studies. Seventh, the data does not include body mass index 
and ED diagnoses, because it is a self-administered questionnaire by students. Moreover, we suggest that future 
studies evaluate an important outcome, the  ARFID98.

Our results bring new insights into the association of unhealthy behaviors and the use of laxatives and self-
induced vomiting in adolescents. However, questions remain to be answered related to which changes arise first, 
the use of psychoactive substances or compensatory behaviors related to body-weight control. Furthermore, it 
is not providential that young people who use unhealthy methods to control weight will develop more serious 
EDs in the future and have higher risks of developing EDs. Lastly, a study using neuroimaging in a non-clinical 
population of adolescents could provide insights about minor brain alterations related to the development of EDs.

Conclusion
Our findings demonstrate a strong association between many unhealthy habits and laxative misuse and self-
induced vomiting practices in Brazilian adolescents of both sexes. Demonstration of concurrent relationships 
between unhealthy behavior and laxative misuse and self-induced vomiting practice among adolescents may 
provide insight into emphasis points for anticipatory guidance around risk and coping behaviors for youth, 
helping health professionals expand public politics to prevent the development of EDs. Considering that brain 
mechanisms involved in the use of alcohol and cigarettes and EDs are similar, mandatory educational interven-
tions that seek to reduce both may indirectly contribute to avoiding more serious unhealthy attitudes. Provid-
ing understanding to teachers in elementary school about the initial symptoms of EDs, such as preoccupations 
indicative of body image dissatisfaction, can help as part of expanding public policy related to these aspects of 
adolescent health.

Received: 25 April 2020; Accepted: 4 January 2021

References
 1. WORLD HEALTH ORGANIZATION. Adolescence: a period needing special attention Recognizing adolescence. (2014).
 2. Malina, R. M., Bouchard, C. & Bar-Or, O. Crescimento, maturação e atividade física. (Phorte, 2009).
 3. Guo, S. S., Chumlea, W. C., Roche, A. F. & Siervogel, R. M. Age- and maturity-related changes in body composition during ado-

lescence into adulthood: The Fels Longitudinal Study. Int. J. Obes. 21, 1167–1175 (1997).
 4. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (American Psychiatric Publishing Inc, 

Washington DC, 2013).
 5. Gleaves, D. H. & Carter, J. D. Eating Addiction. in Adolescent Addiction: Epidemiology, Assessment and Treatment (ed. Essau, C. 

A.) 179–206 (Academic Press, London, 2008). https ://doi.org/10.1016/B978-0-12-37362 5-3.X5001 -3.
 6. Claudino, A. M. et al. The classification of feeding and eating disorders in the ICD-11: Results of a field study comparing proposed 

ICD-11 guidelines with existing ICD-10 guidelines. BMC Med. 17, 93 (2019).
 7. Levinson, C. A., Vanzhula, I. A., Smith, T. W. & Stice, E. Group and longitudinal intra-individual networks of eating disorder 

symptoms in adolescents and young adults at-risk for an eating disorder. Behav. Res. Ther. 135, 103731 (2020).
 8. Stice, E., Gau, J. M., Rohde, P. & Shaw, H. Risk factors that predict future onset of each DSM–5 eating disorder: Predictive specificity 

in high-risk adolescent females. J. Abnorm. Psychol. 126, 38–51 (2017).
 9. Stice, E., Marti, C. N. & Durant, S. Risk factors for onset of eating disorders: Evidence of multiple risk pathways from an 8-year 

prospective study. Behav. Res. Ther. 49, 622–627 (2011).
 10. Kerr-Gaffney, J., Harrison, A. & Tchanturia, K. Social anxiety in the eating disorders: A systematic review and meta-analysis. 

Psychol. Med. 48, 2477–2491 (2018).
 11. Smith, K. E., Mason, T. B., Johnson, J. S., Lavender, J. M. & Wonderlich, S. A. A systematic review of reviews of neurocognitive 

functioning in eating disorders: The state-of-the-literature and future directions. Int. J. Eat. Disord. 51, 798–821 (2018).
 12. Solmi, M. et al. Risk factors for eating disorders: An umbrella review of published meta-analyses. Braz. J. Psychiatry https ://doi.

org/10.1590/1516-4446-2020-1099 (2020).
 13. Linville, D., Stice, E., Gau, J. & O’Neil, M. Predictive effects of mother and peer influences on increases in adolescent eating disorder 

risk factors and symptoms: A 3-year longitudinal study. Int. J. Eat. Disord. 44, 745–751 (2011).
 14. Loomba-Albrecht, L. A. & Styne, D. M. Effect of puberty on body composition. Curr. Opin. Endocrinol. Diabetes Obes. https ://doi.

org/10.1097/MED.0b013 e3283 20d54 c (2009).
 15. Abarca-Gómez, L. et al. Worldwide trends in body-mass index, underweight, overweight, and obesity from 1975 to 2016: A pooled 

analysis of 2416 population-based measurement studies in 128·9 million children, adolescents, and adults. Lancet 390, 2627–2642 
(2017).

 16. Ng, M. et al. Global, regional, and national prevalence of overweight and obesity in children and adults during 1980–2013: A 
systematic analysis for the Global Burden of Disease Study 2013. Lancet 384, 66–81 (2014).

 17. Rancourt, D. & McCullough, M. B. Overlap in eating disorders and obesity in adolescence. Curr. Diab.Rep. https ://doi.org/10.1007/
s1189 2-015-0645-y (2015).

 18. Neumark-Sztainer, D. et al. Obesity, disordered eating, and eating disorders in a longitudinal study of adolescents: How do dieters 
fare 5 years later?. J. Am. Diet. Assoc. https ://doi.org/10.1016/j.jada.2006.01.003 (2006).

 19. Golden, N. H. et al. Preventing obesity and eating disorders in adolescents. Pediatrics 138, e20161649 (2016).
 20. Elran-Barak, R. et al. Is laxative misuse associated with binge eating? Examination of laxative misuse among individuals seeking 

treatment for eating disorders. Int. J. Eat. Disord. https ://doi.org/10.1002/eat.22745  (2017).
 21. Larson, N. I., Neumark-Sztainer, D. & Story, M. Weight control behaviors and dietary intake among adolescents and young adults: 

Longitudinal findings from project EAT. J. Am. Diet. Assoc. https ://doi.org/10.1016/j.jada.2009.08.016 (2009).
 22. Phelps, L. A., Andrea, R., Rizzo, F. C., Johnston, L. & Main, C. M. Prevalence of self-induced vomiting and laxative/medication 

abuse among female adolescents: A longitudinal study. Int. J. Eat. Disord. https ://doi.org/10.1002/1098-108X(19931 1)14:3%3c375 
::AID-EAT22 60140 316%3e3.0.CO;2-8 (1993).

 23. Westenhoefer, J. Prevalence of eating disorders and weight control practices in Germany in 1990 and 1997. Int. J. Eat. Disord. https 
://doi.org/10.1002/eat.1045 (2001).

 24. Kovacs, D. & Palmer, R. L. The associations between laxative abuse and other symptoms among adults with anorexia nervosa. Int. 
J. Eat. Disord. https ://doi.org/10.1002/eat.20024  (2004).

https://doi.org/10.1016/B978-0-12-373625-3.X5001-3
https://doi.org/10.1590/1516-4446-2020-1099
https://doi.org/10.1590/1516-4446-2020-1099
https://doi.org/10.1097/MED.0b013e328320d54c
https://doi.org/10.1097/MED.0b013e328320d54c
https://doi.org/10.1007/s11892-015-0645-y
https://doi.org/10.1007/s11892-015-0645-y
https://doi.org/10.1016/j.jada.2006.01.003
https://doi.org/10.1002/eat.22745
https://doi.org/10.1016/j.jada.2009.08.016
https://doi.org/10.1002/1098-108X(199311)14:3%3c375::AID-EAT2260140316%3e3.0.CO;2-8
https://doi.org/10.1002/1098-108X(199311)14:3%3c375::AID-EAT2260140316%3e3.0.CO;2-8
https://doi.org/10.1002/eat.1045
https://doi.org/10.1002/eat.1045
https://doi.org/10.1002/eat.20024


8

Vol:.(1234567890)

Scientific Reports |         (2021) 11:2482  | https://doi.org/10.1038/s41598-021-81942-w

www.nature.com/scientificreports/

 25. Bryant-Waugh, R., Turner, H., East, P., Gamble, C. & Mehta, R. Misuse of laxatives among adult outpatients with eating disorders: 
Prevalence and profiles. Int. J. Eat. Disord. https ://doi.org/10.1002/eat.20267  (2006).

 26. Pryor, T., Wiederman, M. W. & McGilley, B. Laxative abuse among women with eating disorders: An indication of psychopathol-
ogy?. Int. J. Eat. Disord. https ://doi.org/10.1002/(SICI)1098-108X(19960 7)20:1%3c13::AID-EAT2%3e3.0.CO;2-7 (1996).

 27. Bruce, K. R., Koerner, N. M., Steiger, H. & Young, S. N. Laxative misuse and behavioral disinhibition in bulimia nervosa. Int. J. 
Eat. Disord. https ://doi.org/10.1002/eat.10116  (2003).

 28. Wang, M. L. et al. Dietary and physical activity factors related to eating disorder symptoms among middle school youth. J. Sch. 
Health https ://doi.org/10.1111/j.1746-1561.2012.00742 .x (2013).

 29. Favaro, A., Ferrara, S. & Santonastaso, P. The spectrum of eating disorders in young women: A prevalence study in a general 
population sample. Psychosom. Med. https ://doi.org/10.1097/01.PSY.00000 73871 .67679 .D8 (2003).

 30. Roerig, J. L., Steffen, K. J., Mitchell, J. E. & Zunker, C. Laxative abuse: Epidemiology, diagnosis and management. Drugs https ://
doi.org/10.2165/11898 640-00000 0000-00000  (2010).

 31. Baker, E. H. & Sandle, G. I. Complications of laxative abuse. Annu. Rev. Med. https ://doi.org/10.1146/annur ev.med.47.1.127 (1996).
 32. Bryant, J. B., Darkes, J. & Rahal, C. College students’ compensatory eating and behaviors in response to alcohol consumption. J. 

Am. Coll. Heal. 60, 350–356 (2012).
 33. Peralta, R. L. Alcohol use and the fear of weight gain in college: Reconciling two social norms. Gender Issues https ://doi.org/10.1007/

s1214 7-002-0021-5 (2002).
 34. Giles, S. M., Champion, H., Sutfin, E. L., McCoy, T. P. & Wagoner, K. Calorie restriction on drinking days: An examination of 

drinking consequences among college students. J. Am. Coll. Heal. 57, 603–610 (2009).
 35. Burke, S. C., Cremeens, J., Vail-Smith, K. & Woolsey, C. Drunkorexia: Calorie restriction prior to alcohol consumption among 

college freshman. J. Alcohol Drug Educ. (2010).
 36. Osborne, V. A., Sher, K. J. & Winograd, R. P. Disordered eating patterns and alcohol misuse in college students: Evidence for 

“drunkorexia”?. Compr. Psychiatry https ://doi.org/10.1016/j.compp sych.2011.04.038 (2011).
 37. Kolar, D. R., Rodriguez, D. L. M., Chams, M. M. & Hoek, H. W. Epidemiology of eating disorders in Latin America. Curr. Opin. 

Psychiatry 29, 363–371 (2016).
 38. de Souza Ferreira, J. E. & da Veiga, G. V. Eating disorder risk behavior in Brazilian adolescents from low socio-economic level. 

Appetite 51, 249–255 (2008).
 39. Pivetta, L. A. & Gonçalves-Silva, R. M. V. Binge eating and associated factors among teenagers in Cuiabá, Mato Grosso State Brazil. 

Cad. Saude Publica 26, 337–346 (2010).
 40. Leal, G. V. da S., Philippi, S. T. & Alvarenga, M. dos S. Unhealthy weight control behaviors, disordered eating, and body image 

dissatisfaction in adolescents from São Paulo, Brazil. Braz. J. Psychiatry 42, 264–270 (2020).
 41. Intituto Brasileiro de Geografia e Estatística. Pesquisa Nacional de Saúde do Escolar—PeNSE. (2017).
 42. Oliveira, M. M., Campos, M. O., Andreazzi, M. A. R. & Malta, D. C. Characteristics of the National Adolescent School-based 

Health Survey—PeNSE ,Brazil. Epidemiol. Serv. Saude 26, (2017).
 43. Escobar, D. F. S. S., Noll, P. R. S., de Jesus, T. F. & Noll, M. Assessing the Mental Health of Brazilian Students Involved in Risky 

Behaviors. Int. J. Environ. Res. Public Health 17, 3647 (2020).
 44. Haddad, M. R., Sarti, F. M. & Nishijima, M. Association between selected individual and environmental characteristics in relation 

to health behavior of Brazilian adolescents. Eat. Weight Disord. Stud. Anorexia, Bulim. Obes. https ://doi.org/10.1007/s4051 9-020-
00856 -0 (2020).

 45. Malta, D. C., Antunes, J. T., Prado, R. R. Do, Assunção, A. Á. & Freitas, M. I. De. Factors associated with family violence against 
adolescents based on the results of the National School Health Survey (PeNSE). Cien. Saude Colet. 24, 1287–1298 (2019).

 46. Noll, M., Noll, P. R. E. S., Tiggemann, C. L., Custodio, D. C. & Silveira, E. A. Health-risk behavior differences between boarding 
and non-resident students: Brazilian adolescent National School Health Survey. Arch. Public Heal. 78, 1–9 (2020).

 47. Okada, L. M., Miranda, R. R., Pena, G. das G., Levy, R. B. & Azeredo, C. M. Association between exposure to interpersonal violence 
and social isolation, and the adoption of unhealthy weight control practices. Appetite 142, 104384 (2019).

 48. Silva, R. M. A., Andrade, A. C. de S., Caiaffa, W. T., Medeiros, D. S. de & Bezerra, V. M. National Adolescent School-based Health 
Survey—PeNSE 2015: Sedentary behavior and its correlates. PLoS ONE 15, e0228373 (2020).

 49. Noll, P. R. S. E. S., Silveira, N. de A. D. A., Noll, M. & Barros, P. S. D. S. High school students residing in educational public institu-
tions: Health-risk behaviors. PLoS ONE 11, 1–14 (2016).

 50. Machado, C. et al. Food environments in schools and in the immediate vicinity are associated with unhealthy food consumption 
among Brazilian adolescents. Prev. Med. (Baltim) 88, 73–79 (2016).

 51. Mathur, C., Stigler, M., Lust, K. & Laska, M. A latent class analysis of weight-related health behaviors among 2- and 4-year college 
students and associated risk of obesity. Heal. Educ. Behav. 41, 663–672 (2014).

 52. Barros, A. J. & Hirakata, V. N. Alternatives for logistic regression in cross-sectional studies: An empirical comparison of models 
that directly estimate the prevalence ratio. BMC Med. Res. Methodol. 3, 21 (2003).

 53. Sun, G. W., Shook, T. L. & Kay, G. Inappropriate use of bivariable analysis to screen risk factors for use in multivariable analysis. 
J. Clin. Epidemiol. 49, 907–916 (1996).

 54. Harrell, F. E. Regression Modeling Strategies: With Applications to Linear Models, Logistic Regression and Survival Analysis (Springer, 
Berlin, 2001).

 55. Boden, J. M. & Fergusson, D. M. The short- and long-term consequences of adolescent alcohol use. in Young People and Alcohol: 
Impact, Policy, Prevention, Treatment (eds. Saunders, J. B. & Rey, J. M.) 32–44 (Wiley-Blackwell, New York, 2011).

 56. Jones, S. A., Lueras, J. M. & Nagel, B. J. Effects of binge drinking on the developing brain. Alcohol Res. Curr. Rev. (2018).
 57. White, A. & Hingson, R. The burden of alcohol use: Excessive alcohol consumption and related consequences among college students 

(Alcohol Res. Curr, Rev, 2013).
 58. Miller, J. W., Naimi, T. S., Brewer, R. D. & Jones, S. E. Binge drinking and associated health risk behaviors among high school 

students. Pediatrics https ://doi.org/10.1542/peds.2006-1517 (2007).
 59. Silins, E. et al. Adverse adult consequences of different alcohol use patterns in adolescence: An integrative analysis of data to age 

30 years from four Australasian cohorts. Addiction https ://doi.org/10.1111/add.14263  (2018).
 60. Merline, A., Jager, J. & Schulenberg, J. E. Adolescent risk factors for adult alcohol use and abuse: Stability and change of predictive 

value across early and middle adulthood. Addiction https ://doi.org/10.1111/j.1360-0443.2008.02178 .x (2008).
 61. Waller, R., Murray, L., Shaw, D. S., Forbes, E. E. & Hyde, L. W. Accelerated alcohol use across adolescence predicts early adult 

symptoms of alcohol use disorder via reward-related neural function. Psychol. Med. https ://doi.org/10.1017/S0033 29171 80013 7X 
(2019).

 62. Blackmore, N. P. I. & Gleaves, D. H. Self-induced vomiting after drinking alcohol. Int. J. Ment. Health Addict. https ://doi.
org/10.1007/s1146 9-013-9430-9 (2013).

 63. Becker, D. F. & Grilo, C. M. Comorbidity of mood and substance use disorders in patients with binge-eating disorder: Associations 
with personality disorder and eating disorder pathology. J. Psychosom. Res. https ://doi.org/10.1016/j.jpsyc hores .2015.01.016 (2015).

 64. Fouladi, F. et al. Prevalence of alcohol and other substance use in patients with eating disorders. Eur. Eat. Disord. Rev. https ://doi.
org/10.1002/erv.2410 (2015).

 65. Kelly-Weeder, S. Binge drinking and disordered eating in college students. J. Am. Acad. Nurse Pract. https ://doi.org/10.111
1/j.1745-7599.2010.00568 .x (2011).

https://doi.org/10.1002/eat.20267
https://doi.org/10.1002/(SICI)1098-108X(199607)20:1%3c13::AID-EAT2%3e3.0.CO;2-7
https://doi.org/10.1002/eat.10116
https://doi.org/10.1111/j.1746-1561.2012.00742.x
https://doi.org/10.1097/01.PSY.0000073871.67679.D8
https://doi.org/10.2165/11898640-000000000-00000
https://doi.org/10.2165/11898640-000000000-00000
https://doi.org/10.1146/annurev.med.47.1.127
https://doi.org/10.1007/s12147-002-0021-5
https://doi.org/10.1007/s12147-002-0021-5
https://doi.org/10.1016/j.comppsych.2011.04.038
https://doi.org/10.1007/s40519-020-00856-0
https://doi.org/10.1007/s40519-020-00856-0
https://doi.org/10.1542/peds.2006-1517
https://doi.org/10.1111/add.14263
https://doi.org/10.1111/j.1360-0443.2008.02178.x
https://doi.org/10.1017/S003329171800137X
https://doi.org/10.1007/s11469-013-9430-9
https://doi.org/10.1007/s11469-013-9430-9
https://doi.org/10.1016/j.jpsychores.2015.01.016
https://doi.org/10.1002/erv.2410
https://doi.org/10.1002/erv.2410
https://doi.org/10.1111/j.1745-7599.2010.00568.x
https://doi.org/10.1111/j.1745-7599.2010.00568.x


9

Vol.:(0123456789)

Scientific Reports |         (2021) 11:2482  | https://doi.org/10.1038/s41598-021-81942-w

www.nature.com/scientificreports/

 66. Mann, A. P. et al. Factors associated with substance use in adolescents with eating disorders. J. Adolesc. Heal. https ://doi.
org/10.1016/j.jadoh ealth .2014.01.015 (2014).

 67. Grunberg, N. E., Winders, S. E. & Wewers, M. E. Gender differences in tobacco use. Health psychology : official journal of the Divi-
sion of Health Psychology, American Psychological Association (1991) https ://doi.org/10.1037/0278-6133.10.2.143.

 68. Klesges, R. C. & Klesges, L. M. Cigarette smoking as a dieting strategy in a university population. Int. J. Eat. Disord. https ://doi.
org/10.1002/1098-108X(19880 5)7:3%3c413 ::AID-EAT22 60070 314%3e3.0.CO;2-D (1988).

 69. Pénzes, M., Czeglédi, E., Balázs, P. & Foley, K. L. Factors associated with tobacco smoking and the belief about weight control effect 
of smoking among Hungarian adolescents. Cent. Eur. J. Public Health https ://doi.org/10.21101 /cejph .a3726  (2012).

 70. Worley, A., Worsley, A. J., McConnon, S. & Silva, P. The weight control practices of 15 year old New Zealanders. J. Paediatr. Child 
Health https ://doi.org/10.1111/j.1440-1754.1990.tb023 77.x (1990).

 71. Castro-Fornieles, J. et al. Prevalence and factors related to substance use among adolescents with eating disorders. Eur. Addict. 
Res. https ://doi.org/10.1159/00026 8106 (2010).

 72. Solmi, M. et al. The association between smoking prevalence and eating disorders: A systematic review and meta-analysis. Addic-
tion https ://doi.org/10.1111/add.13457  (2016).

 73. Warren, C. S., Lindsay, A. R., White, E. K., Claudat, K. & Velasquez, S. C. Weight-related concerns related to drug use for women 
in substance abuse treatment: Prevalence and relationships with eating pathology. J. Subst. Abuse Treat. https ://doi.org/10.1016/j.
jsat.2012.08.222 (2013).

 74. Cochrane, C., Malcolm, R. & Brewerton, T. The role of weight control as a motivation for cocaine abuse. Addict. Behav. https ://
doi.org/10.1016/S0306 -4603(97)00046 -4 (1998).

 75. Benson, K., Flory, K., Humphreys, K. L. & Lee, S. S. Misuse of stimulant medication among college students: A comprehensive 
review and meta-analysis. Clin. Child. Fam. Psychol. Rev. https ://doi.org/10.1007/s1056 7-014-0177-z (2015).

 76. Jo, Y. H., Talmage, D. A. & Role, L. W. Nicotinic receptor-mediated effects on appetite and food intake. J. Neurobiol. https ://doi.
org/10.1002/neu.10147  (2002).

 77. Fairweather-Schmidt, K. & Wade, T. D. The relationship between disordered eating and cigarette smoking among adult female 
twins. Int. J. Eat. Disord. https ://doi.org/10.1002/eat.22363  (2015).

 78. Chiolero, A., Faeh, D., Paccaud, F. & Cornuz, J. Consequences of smoking for body weight, body fat distribution, and insulin 
resistance. Am. J. Clin. Nutr. https ://doi.org/10.1093/ajcn/87.4.801 (2008).

 79. Harshman, S. G. et al. and Added Sugars, and Low in Vegetables and Protein Is Characteristic of Youth with Avoidant/Restrictive 
Food Intake Disorder. (2019).

 80. Werneck, A. O., Vancampfort, D., Oyeyemi, A. L., Stubbs, B. & Silva, D. R. Joint association of ultra-processed food and sedentary 
behavior with anxiety-induced sleep disturbance among Brazilian adolescents. J. Affect. Disord. 266, 135–142 (2020).

 81. Wu, J. et al. Emotional eating and instructed food-cue processing in adolescents: An ERP study. Biol. Psychol. 132, 27–36 (2018).
 82. Noll, P. R. S. et al. Ultra-processed food consumption by Brazilian adolescents in cafeterias and school meals. Sci. Rep. 9, 7162 

(2019).
 83. da Louzada, M. L. C. et al. Consumption of ultra-processed foods and obesity in Brazilian adolescents and adults. Prev. Med. 

(Baltim) 81, 9–15 (2015).
 84. Oliveira, N. et al. Association of body image (dis) satisfaction and perception with food consumption according to the NOVA 

classi fi cation : Pró-Saúde Study. 144 (2020).
 85. Volkow, N. D., Wang, G. J. & Baler, R. D. Reward, dopamine and the control of food intake: Implications for obesity. Trends in 

Cognitive Sciences https ://doi.org/10.1016/j.tics.2010.11.001 (2011).
 86. Food and Agriculture Organization of the United Nations. Ultra-processed foods, diet quality, and health using the NOVA classifica-

tion system. (2019).
 87. Hall, K. D. et al. Ultra-processed diets cause excess calorie intake and weight gain: An inpatient randomized controlled trial of 

ad libitum food intake. Cell Metab. 30, 67-77.e3 (2019).
 88. Poti, J. M., Braga, B. & Qin, B. Ultra-processed food intake and obesity: What really matters for health-processing or nutrient 

content?. Curr. Obes. Rep. 6, 420–431 (2017).
 89. Malta, D. C. et al. Sexual health of adolescents according to the National Survey of School Health. Rev. Bras. Epidemiol. https ://

doi.org/10.1590/S1415 -790X2 01100 05000 15 (2011).
 90. Kaestle, C. E., Halpern, C. T., Miller, W. C. & Ford, C. A. Young age at first sexual intercourse and sexually transmitted infections 

in adolescents and young adults. Am. J. Epidemiol. https ://doi.org/10.1093/aje/kwi09 5 (2005).
 91. Rissel, C. E., Richters, J., Grulich, A. E., De Visser, R. O. & Smith, A. M. A. First experiences of vaginal intercourse and oral sex 

among a representative sample of adults. Aust. N. Z. J. Public Health https ://doi.org/10.1111/j.1467-842X.2003.tb008 00.x (2003).
 92. Sandfort, T. G. M., Orr, M., Hirsch, J. S. & Santelli, J. Long-term health correlates of timing of sexual debut: Results from a national 

US study. Am. J. Public Health https ://doi.org/10.2105/AJPH.2006.09744 4 (2008).
 93. Kuzman, M., Šimetin, I. P. & Franelić, I. P. Early sexual intercourse and risk factors in Croatian adolescents. in Collegium Antropo-

logicum (2007).
 94. Mangweth-Matzek, B., Rupp, C. I., Hausmann, A., Kemmler, G. & Biebl, W. Menarche, puberty, and first sexual activities in eating-

disordered patients as compared with a psychiatric and a nonpsychiatric control group. Int. J. Eat. Disord. https ://doi.org/10.1002/
eat.20431  (2007).

 95. Munn-Chernoff, M. A. et al. Bulimic behaviors and early substance use: Findings from a Cotwin-control study. Alcohol. Clin. Exp. 
Res. https ://doi.org/10.1111/acer.12829  (2015).

 96. Makenzius, M. & Larsson, M. Early onset of sexual intercourse is an indicator for hazardous lifestyle and problematic life situation. 
Scand. J. Caring Sci. https ://doi.org/10.1111/j.1471-6712.2012.00989 .x (2013).

 97. Fithian, W., Elith, J., Hastie, T. & Keith, D. A. Bias correction in species distribution models: pooling survey and collection data 
for multiple species. Methods Ecol Evol. 6, 424–438 (2014).

 98. Thomas, J. J. et al. Cognitive-behavioral therapy for avoidant/restrictive food intake disorder: Feasibility, acceptability, and proof-
of-concept for children and adolescents. Int. J. Eat. Disord. 53, 1636–1646 (2020).

Acknowledgements
To the Instituto Federal Goiano [ifgoiano.edu.br] and the Child and Adolescent Health Research Group 
(GPSaCA—www.gpsac a.com.br) for the support.

Author contributions
A.L.G.S. and M.N. conducted analysis and wrote the manuscript. A.A.A. and P.R.S.N. designed the study, and 
revised the manuscript. M.N. supervised the study. All authors reviewed the manuscript.

Competing interests 
The authors declare no competing interests.

https://doi.org/10.1016/j.jadohealth.2014.01.015
https://doi.org/10.1016/j.jadohealth.2014.01.015
https://doi.org/10.1037/0278-6133.10.2.143
https://doi.org/10.1002/1098-108X(198805)7:3%3c413::AID-EAT2260070314%3e3.0.CO;2-D
https://doi.org/10.1002/1098-108X(198805)7:3%3c413::AID-EAT2260070314%3e3.0.CO;2-D
https://doi.org/10.21101/cejph.a3726
https://doi.org/10.1111/j.1440-1754.1990.tb02377.x
https://doi.org/10.1159/000268106
https://doi.org/10.1111/add.13457
https://doi.org/10.1016/j.jsat.2012.08.222
https://doi.org/10.1016/j.jsat.2012.08.222
https://doi.org/10.1016/S0306-4603(97)00046-4
https://doi.org/10.1016/S0306-4603(97)00046-4
https://doi.org/10.1007/s10567-014-0177-z
https://doi.org/10.1002/neu.10147
https://doi.org/10.1002/neu.10147
https://doi.org/10.1002/eat.22363
https://doi.org/10.1093/ajcn/87.4.801
https://doi.org/10.1016/j.tics.2010.11.001
https://doi.org/10.1590/S1415-790X2011000500015
https://doi.org/10.1590/S1415-790X2011000500015
https://doi.org/10.1093/aje/kwi095
https://doi.org/10.1111/j.1467-842X.2003.tb00800.x
https://doi.org/10.2105/AJPH.2006.097444
https://doi.org/10.1002/eat.20431
https://doi.org/10.1002/eat.20431
https://doi.org/10.1111/acer.12829
https://doi.org/10.1111/j.1471-6712.2012.00989.x
https://www.gpsaca.com.br/


10

Vol:.(1234567890)

Scientific Reports |         (2021) 11:2482  | https://doi.org/10.1038/s41598-021-81942-w

www.nature.com/scientificreports/

Additional information
Correspondence and requests for materials should be addressed to M.N.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

© The Author(s) 2021

www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Unhealthy life habits associated with self-induced vomiting and laxative misuse in Brazilian adolescents
	Methods
	Data sources and study population. 
	Data collection and data analysis. 
	Statistical analysis. 

	Results
	Discussion
	Conclusion
	References
	Acknowledgements


