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Abstract:  

Background 

Child abuse is associated with obesity in adulthood through multiple mechanisms. However, 

little is known about the relationship between abuse and obesity during adolescence. The aim 

of this study was to investigate, using a birth cohort, whether there is an association between 

child abuse and overweight or obesity in adolescence.  

 

Methods  

This study utilises data from the Avon Longitudinal Study of Parents and Children 

(ALSPAC), a prospective cohort study based in South West England. Using data from the 

4205 children with complete data at 13 and 16 years we analysed body mass index (BMI) and 

anonymous parental report of abuse. Abuse was categorised as emotional, physical or sexual. 

A sub-sample of 3429 had BMI recorded at 18 years enabling a longitudinal analysis of BMI 

trajectories. 

 

Results 

Using linear and logistic regression analysis, adjusting for sex and family adversity, no 

association was found between child abuse and BMI, BMI Z-scores, overweight or obesity, at 

13 or 16 years, with all confidence intervals straddling the null. There was weak evidence of 

a negative association between physical and emotional abuse and BMI trajectories between 

13 and 18 years.  

 

Conclusions 

No relationship was found between child abuse and adolescent obesity in this cohort. This 

challenges the assumption that adolescent obesity is linked to previous child abuse as 

demonstrated for obesity in adult life. A further longitudinal study utilising both parental and 



 

 

child reports with data record linkage, to improve reporting of abuse, and including neglect as 

an abuse category, would be desirable. 

 

 

  



 

 

Introduction: 

Childhood abuse, (sexual, physical and emotional) is associated with later adult obesity, 1, 2, 3 

with the risk being greater with increasing number of episodes of abuse.4, 5 However, the 

evidence is not consistent with studies describing different associations depending on the type 

of abuse; for example, obesity only being associated with either sexual or physical abuse.6, 7  

 

There are a number of proposed mechanisms as to why child abuse may be associated with 

obesity in adult life. Firstly, there are possible behavioural mechanisms, such as depression 

and negative affect leading to disordered eating8, generalised parental dysfunction leading to 

disordered sleep and poor diet4, and obesity as a defensive mechanism against further 

episodes of abuse4, 9. Additionally, there are possible physiological responses which may 

occur as a consequence of stress, such as child abuse, that are associated with obesity; 

including elevated inflammatory markers such as IL-6 (interleukin-6)10, 11, chronically 

elevated cortisol levels leading to increased appetite and visceral adiposity12, and epigenetic 

mechanisms such as hyper-methylation of the PM20D1 gene13, 14.  

 

Little is known about the relationship between childhood abuse and obesity in adolescence. A 

cross sectional study of 147 adolescents in the USA, showed an abuse-specific association, 

with sexual and emotional abuse showing no association, but physical abuse being positively 

associated to weight status.15 However, a number of other studies utilising a combination of 

cross sectional and prospective methodologies have reported finding no association between 

child abuse of different types and adolescent obesity16, 17, 18. Thus, whilst there is strong 

evidence for an association between child abuse and adult obesity it is unclear whether or not 

this association also exists for obesity in adolescence. It is important to understand more 

about factors potentially associated with obesity, particularly at a younger age, due to its 



 

 

wide-ranging, individual long-term health consequences, such as diabetes mellitus and 

hypertension19, 20, 21, 22, and its significant costs to the economy.23 Child abuse also leads to 

substantial economic cost. The estimated average lifetime cost of non-fatal child 

maltreatment by a primary care-giver is £89,390, and the cost of child sexual abuse alone in 

the UK was estimated to be £3.2 billion in 2012.24 

 

Given the current uncertainty in the literature regarding an association between child abuse 

and obesity in adolescence, this study utilises a prospective cohort with a large sample size in 

order to address this question. Repeated measures of parentally reported sexual, emotional 

and physical abuse during childhood in the ALSPAC (Avon Longitudinal Study of Parents 

and Children - http://www.bristol.ac.uk/alspac/about/) were used to identify whether any 

occurrence, or serial episodes of pre-adolescent child abuse are related to weight status in 

adolescence. It was hypothesised that abuse and obesity may be associated due to the known 

association between child abuse and obesity in later life. 

  

http://www.bristol.ac.uk/alspac/about/


 

 

Methods: 

Sample: 

ALSPAC is a population based longitudinal birth cohort of children who had an expected 

date of delivery between April 1991 and December 1992 and whose mothers were resident in 

the Avon region of South-West England at the time of recruitment.25 From 14541 

pregnancies included, 13978 children were alive at 12 months of age (excluding triplets and 

quadruplets). 6147 and 5515 adolescents respectively attended the clinic at age 13 and 16 

where BMI was measured. The study website contains details of all the data that is available 

through a fully searchable data dictionary: www.bris.ac.uk/alspac/researchers/data-

access/data-dictionary/. Response rates for the assessments from 4 weeks to 18 years have 

been described. 25 This analysis includes 4205 adolescents with complete data for child abuse 

variables (exposure variable) collected during childhood, and BMI at 13 and 16 years 

(outcome variables). A sub-sample of 3429 also had BMI data at 18 years allowing a further 

longitudinal analysis to be conducted. Ethical approval for the study was obtained from the 

ALSPAC 105 Ethics and Law Committee (IRB00003312) and the Local Research Ethics 

Committees. 

 

Variables: 

Obesity: Height (without shoes) was measured to the last complete millimetre using the 

Harpenden Stadiometer (Holtain Ltd) and weight (without shoes and wearing light clothing 

only) was measured using the Tanita Body Fat Analyser (Model TBF 305) in ALSPAC 

research clinics when children were aged approximately 13 years, 16 years, and 18 years. 

Body mass index (BMI) (kg/m2) was calculated and converted into sex- and age-specific Z-

scores relative to the IOTF (International Obesity Taskforce) reference. These Z-scores were 

http://www.bris.ac.uk/alspac/researchers/data-access/data-dictionary/
http://www.bris.ac.uk/alspac/researchers/data-access/data-dictionary/


 

 

used to classify children into the recognised BMI categories (underweight, normal weight, 

overweight, obese), based on published BMI Z-score cut-offs.26 Prevalence levels of obesity 

at 13 years and 16 years were also calculated using World Health Organisation (WHO) 

definition for comparison, whereby obesity is defined as BMI more than 2 standard 

deviations above the WHO growth standard median.27 For all subsequent analyses, IOTF 

definitions and z- scores were used.     

 

Anonymous parental report of abuse: Incidents of maternal and partner-reported child abuse 

were identified from responses to questions asked in a series of questionnaires when the child 

was approximately 18, 30, 42, 57, 69, 81 and 103 months (sexual abuse) and 8, 21, 33, 47, 

61, 73, 110, and 134 months (physical; emotional abuse). These variables relate to incidents 

of abuse in the intervening period. For both the physical and emotional abuse, there were four 

variables, with both the mother and her partner asked two questions about the incidence of 

abuse. Mothers were asked a) whether she and b) whether her partner had abused the child, 

and vice versa for the partner. The following phrasing was used in the questionnaires i) “You 

were physically cruel to your children”, ii) “Your partner was physically cruel to your 

children”, iii) “You were emotionally cruel to your children” and iv) “Your partner was 

emotionally cruel to your children”. For the sexual abuse variables however, only mothers 

reported on whether the child had been abused or not in response to the questionnaire asking 

in relation to the child if “He/She was sexually abused” during each given time period.  

 

Statistical analysis: 

At each time point, a binary variable was created which represented whether the mother 

reported that the child had been sexually abused or not. From these, a dichotomous variable 



 

 

representing any incidence of sexual abuse at any of the seven time points was generated. 

Due to the small number of mothers reporting more than one episode of sexual abuse (table 

2) it was not possible to produce a cumulative sexual abuse variable (to represent repetitive 

abuse). For the physical and emotional variables, a binary variable was generated at each time 

point, with a score of 1 being obtained if any of the four variables (two from mother and two 

from partner) had been answered ‘yes’ at any of the eight time points. Again, from these both 

a binary and cumulative abuse variable was generated, representing any and cumulative 

abuse over the eight time points.. 

 

Analyses at 13 and 16 years: 

Logistic regression models were used to investigate the relationship between childhood abuse 

up to age 11years and the presence of obesity (0/1) at 13 and 16 years. Linear regression 

models were used to investigate the association between abuse and the continuous BMI and 

BMI Z scores. Unadjusted models were firstly run, followed by adjustment for sex and family 

adversity. Family adversity was a composite measure utilising responses to 14 questions 

addressing housing, education, social relationships and maternal health assessed 

prospectively at birth. It was investigated whether relationships between abuse and obesity 

were different in boys and girls by fitting a logistic regression model with a term for 

interaction between gender and abuse. Analyses were restricted to those with complete data 

for the exposure, outcome and covariate data (n=4205). 

 

Longitudinal analysis over adolescence: 

In a sub-sample of participants who had three BMI measurements during adolescence 

(n=3429), a longitudinal analysis utilising these serially-collected BMI measurements (at 13, 



 

 

16 and 18) was conducted. This was analysed as a mixed-effects growth model using Stata’s 

‘xtmixed’ command to identify whether exposure to abuse in childhood resulted in different 

trajectories of BMI during adolescence.  As trajectories of BMI during adolescence are not 

linear, it was necessary to transform the age parameter in the mixed-effects model in order to 

allow for this non-linear pattern over time. As such, a fractional polynomials of one degree 

was fitted to the BMI data, with the aim of identifying the most suitable age transformation to 

model the pattern of BMI over time.  

 

This age term was then entered as a random effect in a mixed-effects model, allowing each 

individual to have their own BMI trajectory. After this base model had been fitted, dummy 

abuse variables were incorporated to see if those who had experienced any incidence of abuse 

during childhood were systematically lighter or heavier than those without any incidences of 

abuse (i.e. is the whole BMI trajectory shifted upwards or downwards?). Specifically, 

likelihood ratio tests were performed to identify whether the addition of this dummy size 

variable improved model fit whilst also checking 95% confidence intervals for the added 

variable. After this, an abuse*age interaction was incorporated into the model to identify 

whether those who had experienced any abuse during childhood had different BMI 

trajectories during adolescence. In such a model, the reported abuse*age interaction is 

interpreted as the difference in trajectories (slopes) between those who experienced abuse 

(compared to those who did not), such that a positive number would suggest that those who 

were abused had a greater BMI trajectory (slope) during the measurement period, relative to 

those who were not abused. Once again the 95% confidence intervals of the coefficients were 

assessed and likelihood ratio tests were run to see if the less restrictive model (compared to 

the previous model with the dummy size variable) was a better fitting model than the simpler 

model. As for the cross-sectional analysis, the mixed-effects model was adjusted for sex and 



 

 

family adversity (n with complete data=3251). All analyses were conducted in Stata/MP 

v.13.1.  



 

 

Results:  

It is shown in table 1 that, compared to adolescents with complete data for all exposures and 

outcome data, those with incomplete data were more likely to be female, come from families 

with a higher family adversity score and a lower weekly income, and have mothers and their 

partners who were less likely to have obtained a degree.  

 

Only 19/4205 adolescents were reported to have experienced sexual abuse in childhood 

(0.45%), with three of these reported to have experienced more than one episode. 284 

(6.75%) adolescents were reported to have experienced any physical abuse, with 186 of these 

experiencing a single episode. 18/4205 adolescents (0.42%) were reported to have 

experienced four or more episodes. Emotional abuse was reported to have occurred in 

17.15% of the sample (n=721). More than 2% of the sample were reported to have 

experienced 4 or more episodes of emotional abuse (n=87) (Table 2). The median BMI was 

19.58 (17.91; 21.86) and 20.59 (18.95; 22.79) at 13 and 16 years, respectively, with females 

having a greater BMI at both time points (Table 3). The prevalence of obesity was lower 

when using the IOTF definition compared to the WHO definition at both 13 years (3.54 vs 

5.71%) and 16 years (3.85 vs 4.99%).  

 

Association of different types of abuse with obesity 

The adjusted associations between any episode of sexual abuse, and any and cumulative 

physical and emotional abuse and later obesity, overweight and BMI are shown in table 4. No 

association was observed between childhood sexual, physical or emotional abuse and the 

prevalence of obesity or overweight at either 13 or 16 years. Interaction analyses did not 



 

 

reveal any association with gender on the relationship between any type of abuse and 

overweight or obesity, at either 13 or 16 years (data not shown). 

 

Trajectories of BMI during adolescence: 

The fractional polynomials revealed that the best transformation of the age terms (based on 

the lowest deviance statistic) to model BMI during adolescence, was age2.  For each of the 

three types of abuse, there were no differences in BMI size at the mean age (15.64 years), as 

reflected in each of the dummy variables and their 95% confidence intervals including the 

null value. However, for physical and emotional abuse there did appear to be weak evidence 

for a negative association between abuse and BMI trajectories (relative to no abuse), as 

evidenced by the negative interactions (-0.004; 95% CI: -0.006 - -0.001 and -0.002; 95% CI:-

0.004- -0.001, for physical and emotional abuse, respectively)) between abuse and the age 

coefficient. This was not the case for sexual abuse.  Supplementary tables 1-3 provide the 

adjusted parameter estimates for the longitudinal models and supplementary figures 1-3 

provide plots of BMI trajectories during adolescence by type of abuse.  

 

  



 

 

Discussion:  

In this large population study, no association was identified between abuse (emotional, 

physical or sexual abuse) up to the age of 11 years and obesity or overweight at 13 or 16 

years. Our longitudinal analysis for physical and emotional abuse, revealed weak evidence 

for a negative association between abuse and BMI trajectories over the course of adolescence, 

but this was not seen for sexual abuse. This lack of positive association is in contrast to 

studies in adulthood and suggests that the relationship previously observed between child 

abuse and obesity in adults, may not be true in adolescence.  

 

The large sample size and detailed data collected at multiple time points enabled us to 

investigate both the risk factors and the outcome in detail. Our data regarding BMI were 

likely to be robust as weight and height was measured by trained, independent observers as 

opposed to being self-reported. The longitudinal nature of this study allows us to investigate 

the temporal relationship between abuse and obesity, however as BMI in earlier childhood 

was not accounted for, the possibility of reverse causality for the BMI trajectory finding 

cannot be ruled out. 

 

Whether abuse predicts adolescent obesity is controversial. Whilst the findings of some 

studies have suggested no relationship (as in our study), others have suggested that child 

abuse is associated with obesity, but with differing relationships for different types of abuse.  

Our results were consistent with a study which examined the rates of child maltreatment in a 

group of adolescent patients undergoing weight loss surgery in whom levels of maltreatment 

were not found to differ from the national base rates.16 A British study (n ~ 15,000) found 

that abuse was not associated with increased BMI in childhood, but physical abuse was 



 

 

associated with increased BMI gain in adulthood.17 However, no association was identified 

with emotional abuse or neglect. The same study showed that BMI in childhood was lower or 

no different in children exposed to abuse than in those not exposed to abuse. Similarly, in a 

prospective American study no difference was found in the rate of obesity in childhood or 

adolescence, but by young adulthood (ages 20-27 years), abused female subjects were more 

likely to be obese (42.3%) than their non-abused female counterparts (28.4%).18 A 

community based study from the USA (n=454), found that BMI trajectories in children 

differed according to the type of abuse, with sexually abused or neglected girls having a 

lower BMI than non-abused individuals until the age of 16-17 years when their BMI became 

higher than non-abused individuals.28  

 

Three recent meta-analyses looking at the association between childhood abuse and later 

adult obesity indicate that child abuse of all types was associated with an increased risk of 

developing obesity (OR 1.26-1.36) over the life-course.29,30,31 Two of these analyses also 

reported a dose-response relationship, with severe abuse being more strongly associated, than 

less severe abuse, with adult obesity.30,31 Again, a large USA cohort study (n = 10,774) 

showed an increased risk of severe obesity in adulthood in individuals who reported having 

experienced both sexual and physical abuse during childhood compared to those with no 

history of abuse.32 In a younger age group, a prospective cohort study (n=2461) in Australia 

showed that young adult women aged 21 years who had experienced penetrative sexual abuse 

had on average, a BMI that was 2.29 kg/m2 greater compared to their non-abused 

counterparts, but no difference for those who experienced non-penetrative sexual abuse.33 It 

is possible that the results of these studies differ from ours as many of them were 

retrospective, used self-reported data on abuse and studied the association in adulthood. 

Therefore, it is likely that the sample size of abused individuals was larger. It should also be 



 

 

noted that there was not any data available in this present study to analyse on abuse during 

adolescence only abuse before the age of 11 years. It is also possible that the mechanisms 

conferring susceptibility to becoming obese in response to life stressors may differ between 

adults and adolescents.  

 

In some respects, this study provides data on the reassuring lack of identifiable associations 

between three of the four types of child safeguarding issues (sexual, physical and emotional 

abuse) and concurrent adolescent over-weight and obesity. Given the apparent associations 

between adult obesity and various forms of childhood abuse, there has always been a 

question as to whether childhood obesity might also be linked to these factors.  

 

There are a number of potential limitations of this study. As is commonly observed in 

longitudinal studies, loss-to follow-up was apparent in our study, with increasing amounts of 

missing data with advancing age. The 4205 and 3251 adolescents included in the cross-

sectional and longitudinal analyses respectively, represent a minority of the approximately 

14,000 mother-child dyads who were originally enrolled into the study. It has been shown 

that adolescents remaining in the ALSPAC cohort at ages 16-18 were less likely to be eligible 

for free school meals25 and their mothers were more likely to be university educated34. As 

poverty and decreasing parental education has been observed to increase the risk of a child 

being abused35,36 and being obese37,38 by only performing a complete case analysis this may 

have biased our findings.   

 

Unfortunately, as no data were collected on neglect this could not be used as a risk factor. 

The prevalence of sexual abuse up to the age of 11 years (0.45%) in this cohort was five 



 

 

times higher than a recent UK study of abuse under 11 years by parent or caregivers39, but 

between ten and twenty-five times lower than previously reported throughout the whole of 

childhood by any adult.39,40 Prevalence of physical abuse was consistent with previous studies 

and those for emotional abuse were double those previously reported.39,40 Sexual abuse may 

have been significantly underreported in our study due to reliance on only parental reports 

and a possible unwillingness for parents to disclose whether they or their partners had been 

the perpetrator of sexual abuse even though the reporting was anonymous. Many victims of 

child abuse do not report abuse to their parents during childhood or at all throughout their 

lives. Furthermore, questionnaires asked only about abuse by resident care-givers and a 

recent study implied that a large proportion of sexual abuse is perpetrated by non-resident 

adults39. Additionally, a number of the families with abuse which was reported to social 

services dropped out of the study and therefore this likely introduced further bias. Under-

reporting of abuse, especially of a sexual type, will have reduced our power to detect an 

association.   

A further longitudinal study following children up into adulthood, using both parental and 

child reports, and data record linkage to social care and including abuse by non-resident 

adults would enable researchers to reduce under reporting, particularly of sexual abuse.  

Neglect, the fourth type of abuse, was not included as a factor within the ALSPAC cohort and 

it would be necessary to include this in any future studies, to provide a more complete picture 

of possible associations of abuse of any kind with subsequent obesity. Overall, in this study 

no relationship was found between pre-adolescent child abuse of any kind and adolescent 

obesity in this cohort, although previous work has strongly suggested that victims of child 

abuse are at an increased risk of obesity in later life.  

 



 

 

Authors Contributions:  

 

Dr Hawton interpreted the data, drafted the initial manuscript, and approved the final 

manuscript as submitted.  

 

Dr Norris carried out the initial analyses, critically reviewed the manuscript, and approved 

the final manuscript as submitted. 

 

Prof Crawley conceptualised and designed the study, drafted the initial manuscript, and 

approved the final manuscript as submitted. 

 

Prof Shield conceptualised and designed the study, critically reviewed the manuscript, and 

approved the final manuscript as submitted. 

 

 

  



 

 

References:  

1. Gustafson T, Sarwer D. Childhood sexual abuse and obesity. Obes. Rev. 

2004;5(3):129-35.  

2. Rohde P, Ichikawa L, Simon GE et al. Associations of child sexual and physical abuse 

with obesity and depression in middle-aged women. Child Abuse Negl. 

2008;32(9):878-87.  

3. Alvarez J, Pavao J, Baumrind N, Kimerling R. The relationship between child abuse 

and adult obesity among California women. Am Jo Prev Med. 2007;33(1):28-33.  

4. Felitti VJ, Anda RF, Nordenberg D et al. Relationship of childhood abuse and 

household dysfunction to many of the leading causes of death in adults: The Adverse 

Childhood Experiences (ACE) Study. Am J PrevMed.1998;14(4):245-58.  

5. Williamson D, Thompson TJ, Anda R, Dietz WH, Felitti V. Body weight and obesity 

in adults and self-reported abuse in childhood. Int J Obes Rel Metab Disord. 

2002;26(8):1075-82.  

6. Walker EA, Gelfand A, Katon WJ et al. Adult health status of women with histories 

of childhood abuse and neglect. Am J Med. 1999; 107(4):332-39.  

7. Bentley T, Widom CS. A 30-year Follow-up of the Effects of Child Abuse and 

Neglect on Obesity in Adulthood. Obesity. 2009;17(10):1900-05.  

8. Midei A, Matthews K. Interpersonal violence in childhood as a risk factor for obesity: 

A systematic review of the literature and proposed pathways. Obesity Reviews 2011; 

12(5): 159-172 

9. Irish L, Kobayashi I, Delahanty D. Long-term Physical Health Consequences of 

Childhood Sexual Abuse: A Meta-Analytic Review J. Pediatr. Psychol. 2010; 35 (5): 

450-461 

10. Hamer M, Stamatakis E. Inflammation as an intermediate pathway in the association 

between psychosocial stress and obesity. Physiology & Behavior 2008; 94:536–539 

11. Gouin J, Glaser R, Malarkey W, Beversdorf D, Kiecolt-Glaser JK. Childhood abuse 

and inflammatory responses to daily stressors. Ann Behav Med. 2012 Oct; 44 (2):287-

92 

12. Tchernof A, Després JP. Pathophysiology of human visceral obesity: an update. 

Physiol Rev. 2013; 93(1):359-404 

13. Feinberg A, Irizzary R, Fradin D, Aryee M, Murakami P et al. Personalized 

epigenomic signatures that are stable over ime and covary with body mass index. Sci 

Translational Medicine. 2010; 2(49): 49-67 

14. Suderman M, Borghol N, Pappas J et al. Childhood abuse is associated with 

methylation of multiple loci in adult DNA. BMC Med Genomics. 2014; 7 (13) 

15. Gooding HC, Milliren C, Austin SB, Sheridan MA, McLaughlin KA. Exposure to 

violence in childhood is associated with higher body mass index in adolescence. Child 

Abuse Negl. 2015; 50:151-158.  

16. Zeller M, Noll J, Sarwer D et al. Child maltreatment and the adolescent patient with 

severe obesity: Implications for Clinical Care. J Pediatr Psychol. 2015; 40(7): 640-

648.  

17. Power C, Snehal M, Pereira Pinto M, Leah L. Childhood maltreatment and BMI 

trajectories to mid-adult life: Follow-up to age 50y in British Birth Cohort. PLOS One 

2015; 10(3):e0119985.  

18. Noll J, Zeller M, Trickett P, Putnam F. Obesity Risk for Female Victims of Childhood 

Sexual Abuse: A Prospective Study. Pediatrics. 2007; 120(1):e61-7.  

19. Dietz, W. Health Consequences of Obesity in Youth: Childhood Predictors of Adult 

Disease. Pediatrics. 1998; 101(2): 518-25.  



 

 

20. Cheng H, Medlow S, Steinbeck K. The Health Consequences of Obesity in Young 

Adulthood. Curr Obes Rep. 2016; 5(1):307.  

21. Franks P, Hanson R, Knowler W, Sievers M, Bennett P, Looker H. Childhood 

obesity, other cardiovascular risk factors, and premature death. N Engl J Med. 2010; 

362(6): 485-93.  

22. Reilly JJ, Kelly J. Long-term impact of overweight and obesity in childhood and 

adolescence on morbidity and premature mortality in adulthood: systematic review. 

Int J Obes. 2011; 35:891–8.  

23. Viner R, Cole T. Adult socioeconomic, educational, social, and psychological 

outcomes of childhood obesity: a national birth cohort study. BMJ. 2005; 

330(7504):1354.  

24. Conti G, Morris S, Melnychuk M, Pizzo E. The economic cost of child maltreatment 

in the UK: Preliminary study estimating the lifetime costs of child abuse and neglect. 

NSPCC, 2017 

25. Boyd A, Golding J, Macleod J, et al. Cohort Profile: the 'children of the 90s'--the 

index offspring of the Avon Longitudinal Study of Parents and Children. Int J 

Epidemiol. 2013; 42(1):111-27.  

26. Cole T, Lobstein T. Extended international (IOTF) body mass index cut‐offs for 

thinness, overweight and obesity. Pediatr Obes. 2012; 7(4):284-94.  

27. World Health Organisation Multicentre Growth Reference Study Group. World 

Health Organisation Child Growth Standards. 2006 

28. Schneiderman J, Negriff S, Peckins M et al. Body mass index trajectory throughout 

adolescence: a comparison of maltreated adolescents by maltreatment type to a 

community sample. Pediatr Obes. 2014: 10: 296-304 

29. Danese A, Tan M. Childhood maltreatment and obesity: systematic review and meta-

analysis. Mol Psychiatry. 2013 19(5):544-54.  

30. Hemmingsson E, Johansson K, Reynisdottis S. Effects of childhood abuse on adult 

obesity: a systematic review and meta-analysis. Obes Rev. 2014; 15: 882-893.  

31. Wang Y, Wu B, Yang H, Song X. The effect of childhood abuse on the risk of adult 

obesity. Ann Clin Psychiatry. 2015; 27(1): 175-184.  

32. Richardson A, Dietz W, Gordon-Larsen P. The association between childhood sexual 

and physical abuse with incident adult severe obesity across 13 years of the National 

Longitudinal Study of Adolescent Health. Pediatr Obes. 2014; 9(5): 351-361.  

33. Mamun AA, Lawlor DA, O'Callaghan MJ, Bor W, Williams GM, Najman JM. Does 

childhood sexual abuse predict young adult's BMI? A birth cohort study. Obesity. 

2007; 15(8):2103-10.  

34. Fraser A, Macdonald-Wallis C, Tilling K et al. Cohort Profile: The Avon 

Longitudinal Study of Parents and Children: ALSPAC mothers cohort. Int J 

Epidemiol. 2013. 42(1): 97-110.  

35. Sidebotham P, Golding J. Child maltreatment in the “Children of the nineties”: A 

longitudinal study of parental risk factors. Child Abuse & Neglect. 2001. 25(9):1177-

1200 

36. Bywaters P, Bunting L, Davidson G et al. ‘The relationship between poverty, child 

abuse and neglect: an evidence review’. 2016. Joseph Rowntree Foundation 

37. Shrewsbury V, Wardle, J. Socioeconomic Status and Adiposity in Childhood: A 

Systematic Review of Cross-sectional Studies 1990–2005. Obesity. 2008. 16(2): 275-

284.  

38. Health Survey for England. Children’s body mass index, overweight and obesity. 

2016. 

39. Radford L, Corral S, Bradley C, Fisher H. The prevalence and impact of child 

maltreatment and other types of victimization in the UK: findings from a population 



 

 

survey of caregivers, children and young people and young adults. Child Abuse Negl. 

2013; 37(10):801-13.  

40. Jutte S, Bentley H, Tallis D et al. How safe are our children? 2015. The most 

comprehensive overview of child protection in the UK. 2014. National Society for the 

Prevention of Cruelty to Children.   

  



 

 

Figure/table legends: 

 

Table 1: Descriptive statistics for those with complete data for child abuse variables and BMI 

at 13 and 16 years (n=4205) and those with missing data 

 

Table 2: Descriptive statistics (n ;%) on the number of abuse episodes experienced 

Table 3: Prevalence of Obesity at age 13 and 16 years in sample using IOTF and WHO 

definitions 

Table 4: Relationship between child sexual, physical & emotional abuse and adolescent 

overweight and obesity at age 13 and 16 years (n=4205) 

Supplementary table 1: Relationship between child sexual abuse and BMI trajectories during 

adolescence (n=3251) 

Supplementary table 2: Relationship between child physical abuse and BMI trajectories 

during adolescence (n=3251) 

Supplementary table 3: Relationship between child emotional abuse and BMI trajectories 

during adolescence (n=3251) 

Supplementary Figure 1: Sexual abuse and BMI trajectories 

Supplementary Figure 2: Physical abuse and BMI trajectories 

Supplementary Figure 3: Emotional abuse and BMI trajectories 

 

 

 

 


