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Background (1) 
Mental health disorders among young people:

 impose significant societal (economic and social) costs:
 £11,000 & £59,000 anually per child (Davies et al.2013)

 an elevated risk of smoking, drug use, & problems with alcohol (Department of Health 2011);

 Lower risk : good physical health; completed education; weaker employment
prospects ; form social relationships (Department of Health 2011);

 most significant contributors to the global burden of disease (Lancet,2017);

 Onset in later life first occurred during childhood/adolescence (Kessler et 
al.2005);

 estimated 20% globally (WHO, 2016), 10 % in Britain (Green et al. 2005; Meltzer, Gatward, Britain, et al. 2000);



Background (2) 
Studies from the UK show that ethnicity matters:

 White 10%,Black 12%,Asian (Pakistani & Bangladeshi 8%) & Indian 
4% (Meltzer et al. 1999);

 British Indians 3.7% , Whites 10% (Goodman et al. 2010)

 Children in main minority groups have similar or better mental 
health than White British children for common disorders,but may
have higher rates for less common conditions (Goodman et al. 2008)

public health implications

ethnically diverse: 82.4 % self-identify as White British, 8.3% as Asian, 
5.5 % as Black & 4.3 % Mixed ethnic category ( ONS, 2011).
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Research questions
 Whether & to what extent ethnic variations in mental 

health among young people might be attributed to:

 individual & family characteristics; 

 parental behaviour; 

 neighbourhood composition.



Data
 Individual level data: Waves 1, 3 and 5 of Understanding 

Society: the UK Household Longitudinal Study 
young people = children (10-12 years) & adolescents (13-

15 years old)
 Neighbourhood level data were based on geocoded 

administrative data collected in the 2011 census 
Middle super output area (MSOA) 

 Final sample: after deletion of missing values, attrition, 
new entrants 7,302 individuals



Measures

Individual/family level predictors

Youth age & gender ; lone parent household; household income (log);parents’ age; one or both parents were born abroad; 
at least one parent in the household working; length of residency in the neighbourhood ; parents’ highest level of 
education; parental physical and mental health as measured by the 12-item Short Form Health Survey (SF-12)

Dependent variable:  Strengths & difficulties Questionnaire (SDQ) (Goodman 
1999)

Exposure: self-identified ethnicity: White British, Other Whites, Welsh, BAMEs

Key explanatory measures: 

 Parental behaviour: frequency of certain activities/behaviours undertaken 
by parents & their children

 Neighbourhood composition: measured by ethnic density, living 
environment,crime domain, Townsend deprivation score



Models

Three-level multilevel linear regression, the model has a form: 

𝒚𝒚𝒊𝒊𝒊𝒊𝒊𝒊 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑿𝑿𝟏𝟏𝒊𝒊𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟐𝟐𝑿𝑿𝟐𝟐𝟐𝟐 + 𝜷𝜷𝟑𝟑𝑿𝑿𝟑𝟑𝒌𝒌 + 𝒗𝒗𝒌𝒌 + 𝒖𝒖𝒋𝒋𝒋𝒋 + 𝒆𝒆𝒊𝒊𝒊𝒊𝒊𝒊

where person-waves ijk are nested persons jk which in turn are 
nested in neighbourhoods k.  𝒗𝒗𝒌𝒌 and 𝒖𝒖𝒋𝒋𝒋𝒋 are neighbourhood and 
person random intercepts which like person-wave error term 𝒆𝒆𝒊𝒊𝒊𝒊𝒊𝒊 are 
normally distributed with  the mean 0 and standard deviation 𝝈𝝈𝒗𝒗𝟐𝟐, 𝝈𝝈𝒖𝒖𝟐𝟐, 
and 𝝈𝝈𝒆𝒆𝟐𝟐 respectively. 



Result (1)



Result (2)
Multilevel linear regression of mental health on ethnicity, individual/family characteristics,
parental behaviour and neighbourhood composition among young people. Ethnicity related
coefficients.

Ethnicity (comparison group: White British)

Other Whites Welsh BAMEs

Coeff (SE) Coeff (SE) Coeff (SE)

Model 1:Individual -0.93* (0.44) -0.53 (0.41) -1.13*** (0.17)

Model 2 :family -0.56 (0.45) -0.57 (0.41) -0.75*** (0.21)

Model 3: parental behaviour -0.57 (0.45) -0.56 (0.41) -0.83*** (0.21)

Model 4:deprivation & ethnic density -0.71 (0.55) -0.61(0.41) -0.97* (0.40)

Model 5:crime & living environment -0.77 (0.55) -0.54 (0.41) -1.01* (0.40)

Notes: *p<0.05;** p<0.01;*** p<0.001



Result (3)



CONCLUSIONS
 Study Limitation: large ethnic groups may have masked some of the 

variation  

 Most of the variation in mental health is due to individual/family level 
characteristics.

 Adjustment for parental behaviour, and socioeconomic deprivation 
seemed to increase the gap in mental health among White British and 
minority youths

 A detrimental association between socioeconomic deprivation and 
mental health among White British youths, but not among their 
minority counterparts

 The proportion of co-ethnics in a neighborhood has a weak but 
mitigating effect on mental health

12



Thank you for your attention!

CONTACT

KENISHA RUSSELL JONSSON 
DEPARTMENT OF SOCIOLOGY, UNIVERSITY ESSEX, WIVENHOE PARK, COLCHESTER CO4 
3SQ, UK EMAIL: KSRUSS@ESSEX.AC.UK, TEL: (+46) 76064 8592



References
ABADA, T., HOU, F. & RAM, B. 2007. Racially mixed neighborhoods, perceived neighborhood social cohesion, and adolescent health in Canada. Social science & 

medicine, 65, 2004-2017.
ALLISON, K. W., BURTON, L., MARSHALL, S., PEREZ‐FEBLES, A., YARRINGTON, J., KIRSH, L. B. & MERRIWETHER‐DEVRIES, C. 1999. Life experiences among urban 

adolescents: Examining the role of context. Child Development, 70, 1017-1029.
ANESHENSEL, C. S. 2009. Toward explaining mental health disparities. Journal of Health and Social Behavior, 50, 377-394.
ASPINALL, P. J. 1998. Describing the “white” ethnic group and its composition in medical research. Social Science & Medicine, 47, 1797-1808.
ASTELL-BURT, T., MAYNARD, M. J., LENGUERRAND, E. & HARDING, S. 2012. Racism, ethnic density and psychological well-being through adolescence: evidence from 

the determinants of adolescent social well-being and health longitudinal study. Ethnicity & health, 17, 71-87.
BAUMRIND, D. 1966. Effects of authoritative parental control on child behavior. Child development, 887-907.
BAUMRIND, D. 1971. Current patterns of parental authority. Developmental psychology, 4, 1.
BÉCARES, L., NAZROO, J., ALBOR, C., CHANDOLA, T. & STAFFORD, M. 2012a. Examining the differential association between self-rated health and area deprivation 

among white British and ethnic minority people in England. Social Science & Medicine, 74, 616-624.
BÉCARES, L., NAZROO, J. & STAFFORD, M. 2009. The buffering effects of ethnic density on experienced racism and health. Health & place, 15, 700-708.
BÉCARES, L., SHAW, R., NAZROO, J., STAFFORD, M., ALBOR, C., ATKIN, K., KIERNAN, K., WILKINSON, R. & PICKETT, K. 2012b. Ethnic Density Effects on Physical 

Morbidity, Mortality, and Health Behaviors: A Systematic Review of the Literature. American Journal of Public Health, 102, e33-e66.
BHOPAL, R. 1997. Is research into ethnicity and health racist, unsound, or important science? BMJ : British Medical Journal, 314, 1751-1756.
BHUGRA, D. & ARYA, P. 2005. Ethnic density, cultural congruity and mental illness in migrants. International Review of Psychiatry, 17, 133-137.
BRESLAU, J., KENDLER, K. S., SU, M., GAXIOLA-AGUILAR, S. & KESSLER, R. C. 2005. Lifetime risk and persistence of psychiatric disorders across ethnic groups in the 

United States. Psychological medicine, 35, 317-327.
BUCK, N. & MCFALL, S. 2011. Understanding Society: design overview. Longitudinal and Life Course Studies, 3, 5-17.
BURTON, L. M. & JARRETT, R. L. 2000. In the mix, yet on the margins: The place of families in urban neighborhood and child development research. Journal of 

Marriage and Family, 62, 1114-1135.
BYRNES, H. F. & MILLER, B. A. 2012. The relationship between neighborhood characteristics and effective parenting behaviors: The role of social support. Journal of 

family issues, 33, 1658-1687.
CEBALLO, R. & MCLOYD, V. C. 2002. Social support and parenting in poor, dangerous neighborhoods. Child development, 73, 1310-1321.
DAS-MUNSHI, J., BECARES, L., DEWEY, M. E., STANSFELD, S. A. & PRINCE, M. J. 2010. Understanding the effect of ethnic density on mental health: multi-level 

investigation of survey data from England. BMJ, 341, c5367.
DE GIROLAMO, G., DAGANI, J., PURCELL, R., COCCHI, A. & MCGORRY, P. 2012. Age of onset of mental disorders and use of mental health services: needs, 

opportunities and obstacles. Epidemiology and psychiatric sciences, 21, 47-57.



References
FAGG, J., CURTIS, S., STANSFELD, S. & CONGDON, P. 2006. Psychological distress among adolescents, and its relationship to individual, family and area characteristics in 

East London. Social science & medicine, 63, 636-648.
FARIS, R. E. L. & DUNHAM, H. W. 1939. Mental disorders in urban areas: an ecological study of schizophrenia and other psychoses.
FURSTENBERG, F. F. 1999. Managing to make it: Urban families and adolescent success, University of Chicago Press.
GIELING, M., VOLLEBERGH, W. & VAN DORSSELAER, S. 2010. Ethnic density in school classes and adolescent mental health. Social psychiatry and psychiatric epidemiology,

45, 639-646.
GOODMAN, A., PATEL, V. & LEON, D. A. 2008. Child mental health differences amongst ethnic groups in Britain: a systematic review. BMC Public Health, 8, 1.
GOODMAN, A., PATEL, V. & LEON, D. A. 2010. Why do British Indian children have an apparent mental health advantage? Journal of Child Psychology and Psychiatry, 51,

1171-1183.
GOODMAN, R. 1997. The Strengths and Difficulties Questionnaire: a research note. Journal of child psychology and psychiatry, 38, 581-586.
GOODMAN, R., MELTZER, H. & BAILEY, V. 1998. The Strengths and Difficulties Questionnaire: A pilot study on the validity of the self-report version. European child & 

adolescent psychiatry, 7, 125-130.
GREEN, H., MCGINNITY, Á., MELTZER, H., FORD, T. & GOODMAN, R. 2005. Mental health of children and young people in Great Britain, 2004. Basingstoke: Palgrave 

Macmillan.
HALPERN, D. & NAZROO, J. 2000a. The ethnic density effect: results from a national community survey of England and Wales. Int J Soc Psychiatry, 46, 34-46.
HALPERN, D. & NAZROO, J. 2000b. The ethnic density effect: results from a national community survey of England and Wales. International Journal of Social Psychiatry, 46,

34-46.
HARDING, S., READ, U. M., MOLAODI, O. R., CASSIDY, A., MAYNARD, M. J., LENGUERRAND, E., ASTELL-BURT, T., TEYHAN, A., WHITROW, M. & ENAYAT, Z. E. 2015. The 

Determinants of young Adult Social well-being and Health (DASH) study: diversity, psychosocial determinants and health. Social Psychiatry and Psychiatric 
Epidemiology, 50, 1173-1188.

KESSLER, R. C., BERGLUND, P., DEMLER, O., JIN, R., MERIKANGAS, K. R. & WALTERS, E. E. 2005. Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in 
the National Comorbidity Survey Replication. Archives of general psychiatry, 62, 593-602.

LEE, E. H., ZHOU, Q., LY, J., MAIN, A., TAO, A. & CHEN, S. H. 2014. Neighborhood characteristics, parenting styles, and children’s behavioral problems in Chinese American 
immigrant families. Cultural Diversity and Ethnic Minority Psychology, 20, 202.

LEVENTHAL, T. & BROOKS-GUNN, J. 2000. The neighborhoods they live in: the effects of neighborhood residence on child and adolescent outcomes. Psychological bulletin,
126, 309.



References
MAYNARD, M. & HARDING, S. 2010. Perceived parenting and psychological well‐being in UK ethnic minority adolescents. Child: care, health and development, 36, 630-

638.
MAYNARD, M. J., HARDING, S. & MINNIS, H. 2007. Psychological well-being in Black Caribbean, Black African, and white adolescents in the UK Medical Research 

Council DASH study. Social psychiatry and psychiatric epidemiology, 42, 759-769.
MCLENNAN, D., BARNES, H., NOBLE, M., DAVIES, J., GARATT, E. & DIBBEN, C. 2011. The English Indices of Deprivation 2010: Technical Report. Department for 

Communities and Local Government. London, UK.
MELTZER, H., GATWARD, R., BRITAIN, G., STATISTICS, O. F. N. & DIVISION, S. S. 2000a. The mental health of children and adolescents in Great Britain. London: 
Stationery Office. ABADA, T., HOU, F. & RAM, B. 2007. Racially mixed neighborhoods, perceived neighborhood social cohesion, and adolescent health in Canada. Social 
science & medicine, 65, 2004-2017.
ALLISON, K. W., BURTON, L., MARSHALL, S., PEREZ‐FEBLES, A., YARRINGTON, J., KIRSH, L. B. & MERRIWETHER‐DEVRIES, C. 1999. Life experiences among urban 
adolescents: Examining the role of context. Child Development, 70, 1017-1029.
NOBLE, M., MCLENNAN, D., WILKINSON, K., WHITWORTH, A., EXLEY, S., BARNES, H., DIBBEN, C. & MCLENNAN, D. 2007. The English indices of deprivation 2007.
NOBLE, M., SMITH, G., WRIGHT, G., DIBBEN, C., LLOYD, M. & PENHALE, B. 2000. Welsh index of multiple deprivation. London: National Statistics.
PICKETT, K. E. & WILKINSON, R. G. 2008. People like us: ethnic group density effects on health. Ethnicity & health, 13, 321-334.
REES R, S. G., STANSFIELD C, OLIVER E, KNEALE D, THOMAS J 2016. Prevalence of mental health disorders in adult minority ethnic populations in England: A systematic 
review. EPPI-Centre, Social Science Research Unit, UCL Institute of Education: London, UK. .
ROOSA, M. W., JONES, S., TEIN, J.-Y. & CREE, W. 2003. Prevention science and neighborhood influences on low-income children's development: Theoretical and 
methodological issues. American journal of community psychology, 31, 55-72.
SAMPSON, R. J., MORENOFF, J. D. & EARLS, F. 1999. Beyond social capital: Spatial dynamics of collective efficacy for children. American sociological review, 633-660.
STANSFELD, S. A., HAINES, M. M., HEAD, J. A., BHUI, K., VINER, R., TAYLOR, S. J., HILLIER, S., KLINEBERG, E. & BOOY, R. 2004. Ethnicity, social deprivation and 
psychological distress in adolescents. The British Journal of Psychiatry, 185, 233-238.
TOWNSEND, P., PHILLIMORE, P. & BEATTIE, A. 1988. Health and deprivation: inequality and the North, Routledge.
UNIVERSITY OF ESSEX- INSTITUTE FOR SOCIAL AND ECONOMIC RESEARCH, N. S. R. 2015. Understanding Society: Waves 1-5, 2009-2014 [computer file]. 7th Edition. 
Colchester, Essex: UK Data Archive [distributor], November 2015. SN: 6614, http://dx.doi.org/10.5255/UKDA-SN-6614-7 7th Edition ed.: UK Data Archive, University 
of Essex, Colchester. .
WICKRAMA, K. A. S. & BRYANT, C. M. 2003. Community Context of Social Resources and Adolescent Mental Health. Journal of Marriage and Family, 65, 850-866.
WILLIAMS, D. R. & COLLINS, C. 2001. Racial residential segregation: a fundamental cause of racial disparities in health. Public health reports, 116, 404-416.
WILSON, W. J. 2011. When work disappears: The world of the new urban poor, Vintage.
WILSON, W. J. 2012. The truly disadvantaged: The inner city, the underclass, and public policy, University of Chicago Press.
XUE, Y., LEVENTHAL, T., BROOKS-GUNN, J. & EARLS, F. J. 2005. Neighborhood residence and mental health problems of 5-to 11-year-olds. Archives of General 
Psychiatry, 62, 554-563.

http://dx.doi.org/10.5255/UKDA-SN-6614-7


Father departure and child mental 
health: How does timing matter?   

CLOSER Conference
November 2017

Emla Fitzsimons
Aase Villadsen



Background

• Father leaving household due to separation, divorce, or death is
a significant childhood event likely to affect child functioning

• Many previous studies show children from divorcing families
having worse outcomes (Amato & Keith, 1991; Amato, 2001).

• Father departure is not a random event so important to consider
all confounding factors.

• Most studies lack adequate control for unobserved
(unmeasured) confounders. Biased (inflated) estimates of father
departure on child outcomes.

• Studies using more robust methods for causal identification
show smaller effect sizes (McLanahan, 2013).



Aims of current study

• Estimate effect of father departure on child conduct and
emotional problems using individual fixed effect methods

• Timing
• Are effects of departure in early childhood different to later departure?

• Duration
• Are effects short-term or long-term?

• Gender differences
• Are boys and girls equally affected? 



Data

• Millennium Cohort Study
• Over 19,000 children born in the UK between Sep 2000 and

Jan 2001
• First assessed at age 9 months, followed up at ages 3, 5, 7, 11

and 14 years.
• Interviews with main parent (mother usually), resident partner,

and later also cohort members themselves
• Collection of detailed information on the family
• 61% of original respondents still in study at latest wave (age 14)



Measures

• Childhood mental health
• Parent reported, continuous measures
• Assessed at ages 3, 5, 7, 11 and 14
• Strengths and Difficulties Questionnaire (SDQ, Goodman, 1997), 25

items, 5 subscales
• Externalising symptoms (hyperactivity, conduct)

• 10 items, e.g. “often has temper tantrums”, “steals from home, school or
elsewhere” “restless, overactive, cannot stay still for long”

• range 0-20, α=. 76-.79
• Internalising symptoms (emotional, peer)

• 10 items, e.g. “often unhappy, down-hearted or tearful”, “”many fears, easily
scared”, “rather solitary, tends to play alone”

• range 0-20, α=. 60-.77



Measures

• Paternal departure
• We use information on marital or partner relationship of mother and father

across time. Father departure if father present at time t-1 and not at time
t.

• Binary measure (0=father present, 1=father departed)
• In sample of 6,316 families intact at child age three, 20% experienced

paternal departure (94% due to parental relationship breakdown, 6% due
to father death).



Sample

• Current study sample selected to meet specific needs of fixed
effects approach.

• Child externalising and internalising first measured at age 3
(baseline of out study) and at subsequent follow-ups.

• Sample restricted to families with both natural parents at child
age 3 in our to study effect of subsequent father departure.

• Other sample restrictions
• Mother main respondent
• Availability of complete child mental health measures at all time points
• Twins and triplets excluded

• Final sample 6,319 children



Analyses

• Traditional OLS regressions
• Relies on variance between individuals
• Control variables: Child gender, child age, child age squared, maternal

education, maternal ethnicity, family social class, maternal age of birth,
country, sweep(time variant).

• Not possible to control for unobserved variables
• Individual fixed effects

• Relies on within subject variations over time
• Unobserved (time-invariant) confounders controlled for
• Estimation equation:

𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝐷𝐷𝑗𝑗𝑗𝑗 + 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖′ 𝛽𝛽2 + 𝑓𝑓𝑖𝑖 + 𝛿𝛿𝑡𝑡 + 𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖  



Analyses

• Timing and duration
• Early departure – short-term effects:

• Father departure age 3 to 5 on child outcomes age 5 and 7
• Father departure age 5 to 7 on child outcomes age 7.

• Early departure – medium term effects:
• Father departure age 3 to 7 on child outcomes age 11 to 14.

• Later departure – short-term effects:
• Father departure age 7 to 11 on child outcomes age 11 and 14, and father

departure age 11 to 14 on child outcomes age 14



Results: father departure vs intact families 
  

Intact families 
(N=5,048) 

 Father departure  
families  
(N=1,271) 

  
Difference 
(p-value)  

Household highest educational level       
     NVQ1 5.2%  8.4%  p < .001  
     NVQ2 24.8%  30.1%  p < .001  
     NVQ3 15.4%  16.4%  p =.41  
     NVQ4 41.7%  32.0%  p < .001  
     NVQ5 6.3%  3.7%  p < .001  
     Overseas qualifications 1.8%  1.7%  p = .72  
     None of these 4.8%  7.8%  p < .001 
Household highest socioeconomic class 5,024  1,263   
     SEC1 26.7%  18.3%  p < .001  
     SEC2 14.9%  11.8%  p < .01 
     SEC3 14.0%  12.4%  p = .15  
     SEC4 9.8%  11.3%  p = .11  
     SEC5 33.7%  46.2%  p < .001 
Household annual income b £22,069 (12,041)  £18,253 (10,268)  p < .001  
Maternal ethnicity (white) 89.7%  93.6%  p < .001  
Father departure       
     Age 9 months to 3 years 0%  0%  - 
     Age 3 to 5 0%  21.8%  - 
     Age 5 to 7 0%  19.8%  - 
     Age 7 to 11 0%  36.7%  - 
     Age 11 to 14 0%  22.0%  - 
     Age 9 months to 14 years 0%  100%  - 
Child sex (female) 50.5%  51.9%  p = .37  
Maternal age at birth  30.6 (4.94)  29.0 (5.41)  p < .001 
Maternal depression age 3 2.64 (3.04)  3.43 (3.63)  p < .001  
Partner relationship quality 4.15 (0.69)  3.69 (0.88)  p< .001 
Child externalising behaviour age 3 5.98 (3.46)  6.61 (3.68)  p < .001 
Child internalising behaviour age 3 2.60 (2.39)  2.77 (2.37)  p < .05 
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Results: main effects of father departure

 OLS unadjusted  OLS adjusted  Fixed effects (FE) 
 B S.E  B S.E  B S.E 

EXTERNALISING          
Father departure 0.27*** 0.021  0.18*** 0.021  0.08*** 0.022 
R2 .06  .09  .58 
         
INTERNALISING         
Father departure 0.23*** 0.021   0.17*** 0.021  0.13*** 0.025 
R2 .05  .05  .46 

Observations 31,595  31,595  31,595 
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Results: timing effects
 

  OLS adjusted  FE 
     
  B S.E  B S.E 

EXTERNALISING     
   Early father departure – short term effects 0.18*** 0.039  0.04 0.040 
   Early father departure – medium term effects 0.19*** 0.034  0.06† 0.038 
   Later father departure – short term effects 0.16*** 0.033  0.09*** 0.027 
R2 .09  .58 
     
INTERNALISING     
   Early father departure – short term effects 0.12** 0.040  0.06 0.045 
   Early father departure – medium term effects 0.14*** 0.034  0.08* 0.043 
   Later father departure – short term effects 0.23*** 0.034  0.17*** 0.030 
R2 .05  .46 

Observations 31,595  31,595 
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Results: effects by gender
  Boys (FE)  Girls (FE) 
     
  B S.E  B S.E 

EXTERNALISING     
   Early father departure – short term  effects 0.01 0.059  0.08 0.054 
   Early father departure – medium term effects  0.06 0.055  0.06 0.052 
   Later father departure – short term effects 0.14** 0.041  0.05 0.037 
R2 .59  .54 
     
INTERNALISING     
   Early father departure – short term  effects 0.03   0.067  0.09+ 0.060 
   Early father departure – medium term effects  0.006   0.061  0.15* 0.059 
   Later father departure – short term effects 0.19***   0.043  0.15*** 0.042 
R2 .48  .44 

Observations 15,545  16,050 
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Summary of results

• Father departure has a detrimental effect on child functioning,
especially internalising symptoms

• Timing of the event and gender matter
• Only boys increase in externalising and internalising problems when

father departs in later childhood, but not early in childhood.
• Girls externalising problems unaffected, but internalising increase

regardless of when departure happens. Furthermore, effects of early
departure increase as girls reach adolescence (sleeper effect).



Limitations

• Fixed effects deals with time-invariant unobserved confounding. A
major advantage over OLS. But bias due to unobserved time-
varying factors still possible.

• Our study (baseline at child age 3) not able to shed light on father
departure in very early life.

• Generalisability of results may be limited to our sample of families
with two natural parents at age 3. More affluent and better
educated than nationally representative MCS sample. Our
estimates likely to be conservative.



Thank you!
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Background

• Multiple adverse childhood experiences (ACEs) linked to 
• adolescent risk behaviour & depression eg Cheney et al 2014, St Clair 

et al 2014) 
• poor adult mental health and health risk behaviours (meta-analysis 

Hughes et al 2017)
• Variable response to ACEs – resilience  (Rutter 2013)

• Importance of positive social relations
• May operate after stress/adversity to restore good functioning

• School environment  - potential for
• nurturing positive development 
• promoting resilience (Masten et al 2008) 

• ? relevant aspects of primary school environment
• school pupil composition and/or “ethos” (climate)
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Conceptual model – adapted from Grant et al 2003 

Stressors
ACEs

Mediators
Psycho-social

processes

School environment

Outcomes
Depressive symptoms
Risk behaviours

Early childhood Primary school  age 10/11 Age 13
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Primary school age mediators

• ACEs associated with primary school age externalising and 
internalising problems

• Primary school age problems have specific associations with teen 
outcomes
• externalising problems            teen substance use and sexual risk 

internalising problems            teen depression (“continuity path”)

• Complete pathways untested
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Primary school environment and socio-emotional adjustment

• Pupil composition
• socio-economic status (SES)

• School ethos 
• “Whole school” climate

• Both may have direct and moderating effects
• positive ethos beneficial - especially for internalising problems?
• pupil composition – direction of effect uncertain
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Research questions (1)

Do primary school age internalising and externalising problems 
mediate effects of early childhood ACEs on teen outcomes? 

ACEs Externalising problems
Internalising problems

Depressive symptoms
Risk behaviours

Early childhood Primary school  age 10/11 Age 13
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Research questions (2)

ACEs Externalising problems
Internalising problems

School SES
School ethos

Depressive symptoms
Risk behaviours

Early childhood Primary school  age 10/11 Age 13

Do primary school SES & ethos have direct effects on mediators and 
outcomes?
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Research questions (3)

ACEs Externalising problems
Internalising problems

Depressive symptoms
Risk behaviours

Early childhood Primary school  age 10/11 Age 13

Do primary school SES & ethos moderate pathways from ACEs to 
outcomes?

School SES
School ethos
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Study sample

• Avon Longitudinal Study of Parents and Children (ALSPAC)
• Core sample – c.14,500 mothers recruited 1990-2

Primary school – year 6 (age 10-11)
• Parent completed questionnaire, n=7,165
• School admin and head teacher data, n=5,026

Teenage outcomes – age 13
• Attended age 13 clinic subsample, n=2,284 (from 142 primary schools) 
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Outcomes – age 13

• Depressive symptoms – Short Moods and Feelings Questionnaire 13 items, score 0-26, 
8% with score 12+ (=depression)

• Risk behaviour – score of 4 items (0-4)
• Smoking – 11% 
• Cannabis – 4% 
• Alcohol without parental permission – 25%
• Sexual behaviour (oral/intercourse) - in last year – 17%

in last 6 months



MRC/CSO Social and Public Health Sciences Unit, University of Glasgow

Main exposure – adverse childhood experiences (ACEs)

• Mothers’ reports, child age 8, 21, 33 months (>40 events yes/no) 
• illness, accidents, deaths
• separations, couple conflict, emotional and physical abuse
• financial problems, employment-related problems including job loss/gain
• experience of/involvement in crime
• moving house

• Aggregate score at each time point, ÷3  (mean=4.5)
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Primary school mediators, child age 10-11

Parent and year 6  Teacher reports from Strengths and Difficulties Questionnaire (mean 
scores)
• Externalising problems – conduct and attentional problems 
• Internalising problems – emotional and peer problems
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Potential moderators: primary school year 6

• School composition
% free school meal (FSM) eligibility, from linked administrative 
data (mean= 14%)

• School ethos – combined scores of 7 dimensions, alpha=0.89 from 
head teacher questionnaire  
• Expectations and standards (12 items)
• Staff unity on school values and practices (8 items)
• Teacher-pupil relations (7 items)
• Pupil performance monitoring and rewards (4 items)
• School-home relations (7 items) 
• Pupil attitudes to learning (8 items)
• Teacher involvement (5 items)

• FSM and positive ethos – moderate negative correlation (-.31)
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Analysis

• Multilevel path model (individual and school level) in Mplus
• Multiple imputation of missing item response
• Covariates measured early childhood

• Child gender
• Parental education, income, family structure
• Parental depression
• Parental smoking 
• Social support
• Child pre-school behavioural and emotional problems 
• Child foundation score (school entry)
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Associations between ACEs and teenage outcomes

• Odds associated with highest ACE tertile (compared to lowest)

0.5 1 1.5 2 2.5 3 3.5 4
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cannabis
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any risk behaviour

Unadjusted Odds Ratios
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Adjusted Odds Ratios
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		dep13r		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3								lower		upper

		2		1.557615		1.015962		2.388047		0.541653		0.830432												0.042

		3		2.023041		1.321632		3.0967		0.701409		1.073659												0.001

		dep13r		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.459118		0.9409209		2.262705		0.5181971		0.803587												0.091

		3		1.599499		1.008021		2.53804		0.591478		0.938541												0.046

		smok13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.172206		0.8222719		1.671062		0.3499341		0.498856												0.38

		3		1.793898		1.264003		2.545937		0.529895		0.752039												0.001

		smok13 |		dds Ratio		[95% Conf. I		nterval]																>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.229508		0.8560325		1.765927		0.3734755		0.536419												0.263

		3		1.751316		1.193751		2.569303		0.557565		0.817987												0.004

		alc13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.120767		0.8781534		1.43041		0.2426136		0.309643												0.36

		3		1.794771		1.400214		2.300507		0.394557		0.505736												0

		event3

		2		1.068068		0.8330034		1.369465		0.2350646		0.301397												0.604

		3		1.579144		1.208519		2.063431		0.370625		0.484287												0.001

		can13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.398845		0.765582		2.555922		0.633263		1.157077												0.275

		3		1.798763		0.9829722		3.291596		0.8157908		1.492833												0.057

		event3

		2		1.460323		0.7856885		2.714236		0.6746345		1.253913												0.231

		3		1.859682		0.9732418		3.553503		0.8864402		1.693821												0.06

		sex13 |		dds Ratio		[95% Conf. I		nterval]																>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.249302		0.9455689		1.6506		0.3037331		0.401298												0.117

		3		1.473572		1.112161		1.952429		0.361411		0.478857												0.007

		------------		------------		-------------		----------																--------

		event3

		2		1.247904		0.9385525		1.65922		0.3093515		0.411316												0.128

		3		1.375214		1.016652		1.860238		0.358562		0.485024												0.039

		risk13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.180569		0.9414587		1.480409		0.2391103		0.29984												0.151

		3		1.753191		1.392082		2.207971		0.361109		0.45478												0

		risk13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.15017		0.9120004		1.450538		0.2381696		0.300368												0.237

		3		1.588456		1.241403		2.032533		0.347053		0.444077												0





odds

				dep13r				Odds Ratio

				------------				------------

				event3				unadjusted		lower		upper				adjusted		lower		upper

		depression		medium		1		1.557615		0.541653		0.830432		0.1		1.459118		0.5181971		0.803587

				high		2		2.023041		0.701409		1.073659		0.1		1.599499		0.591478		0.938541

						3								0.1

		smoking		medium		4		1.172206		0.3499341		0.498856		0.1		1.229508		0.3734755		0.536419

				high		5		1.793898		0.529895		0.752039		0.1		1.751316		0.557565		0.817987

						6								0.1

		alcohol		medium		7		1.120767		0.2426136		0.309643		0.1		1.068068		0.2350646		0.301397

				high		8		1.794771		0.394557		0.505736		0.1		1.579144		0.370625		0.484287

						9								0.1

		cannabis		medium		10		1.398845		0.633263		1.157077		0.1		1.460323		0.6746345		1.253913

				high		11		1.798763		0.8157908		1.492833		0.1		1.859682		0.8864402		1.693821

						12								0.1

		sex		medium		13		1.249302		0.3037331		0.401298		0.1		1.247904		0.3093515		0.411316

				high		14		1.473572		0.361411		0.478857		0.1		1.375214		0.358562		0.485024

						15								0.1

		any risk behaviour		medium		16		1.180569		0.2391103		0.29984		0.1		1.15017		0.2381696		0.300368

				high		17		1.753191		0.361109		0.45478		0.1		1.588456		0.347053		0.444077
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stage 0 adj early

										Two-Tailed

								Estimate		P-Value

						Within Level

						NEWRISK1   ON								FGSMFQ     ON

		Events				EVENT		0.095		0				EVENT		0.339		0.002

		Parental education				PARED		-0.056		0.017				PARED		0.05		0.646

		Family income				AVINCHJ		0.004		0.827				AVINCHJ		-0.024		0.763

		Male sex				SEX		-0.134		0.002				SEX		-1.627		0

		Maternal depression				F200		0		0.939				F200		0.058		0.022

		Nonresident father				NODAD		0.074		0.446				NODAD		0.049		0.898

		Mother smoker				F560		0.011		0.003				F560		0.03		0.109

		Partner smoker				F620		0.004		0.553				F620		-0.021		0.448

		Smoked in pregnancy				SMOKPREG		0.159		0.083				SMOKPREG		1.07		0.009

		Partner depression				PD200		0.002		0.761				PD200		0.089		0.014

		Cohort year 02				YR02		0.144		0.005				YR02		0.124		0.536

		Cohort year 04				YR04		-0.086		0.083				YR04		-0.312		0.182

		Mother's social support				E610		-0.003		0.599				E610		0.012		0.585

		School free school meals				AVFSM		-0.087		0				AVFSM		-0.245		0.011

		Junior school				JUNIOR		-0.069		0.274				JUNIOR		-0.183		0.447

		Positive school ethos				SGETHOT		-0.038		0.19				SGETHOT		-0.161		0.118





stage 1 adj pschool

								Estimate		P-Value

						Within Level

						NEWRISK1   ON								FGSMFQ     ON

		Events				PARED		-0.064		0.007				PARED		0.041		0.707

		Parental education				AVINCHJ		-0.002		0.93				AVINCHJ		-0.028		0.724

		Family income				EVENT		0.098		0				EVENT		0.32		0.004

		Male sex				SEX		-0.148		0				SEX		-1.642		0

		Maternal depression				F200		0		0.983				F200		0.053		0.043

		Nonresident father				NODAD		0.079		0.413				NODAD		0.06		0.874

		Mother smoker				F560		0.01		0.008				F560		0.029		0.129

		Partner smoker				F620		0.004		0.585				F620		-0.022		0.422

		Smoked in pregnancy				SMOKPREG		0.151		0.097				SMOKPREG		1.036		0.01

		Partner depression				PD200		0		0.953				PD200		0.087		0.016

		Cohort year 02				YR02		0.149		0.003				YR02		0.143		0.477

		Cohort year 04				YR04		-0.092		0.067				YR04		-0.319		0.184

		Mother's social support				E610		-0.003		0.587				E610		0.014		0.527

		pre-school externalising problems				EXTKJRS		0.036		0				EXTKJRS		0.062		0.13

		pre-school internalising problems				INTKJRS		-0.039		0				INTKJRS		0.006		0.859

		school entry (foundation) score				SAT090B		0.009		0.197				SAT090B		0.013		0.715

						NEWRISK1   ON								FGSMFQ     ON

		School free school meals				AVFSM		-0.086		0				AVFSM		-0.247		0.013

		Junior school				JUNIOR		-0.07		0.268				JUNIOR		-0.18		0.462

		Positive school ethos				SGETHOT		0.031		0.279				SGETHOT		0.156		0.128





stage 2 mediation

										Two-Tailed

								Estimate		P-Value

						Within Level







combined table

				Risk age 13																		Depressive symptoms age 13

				Stage 1 adjusted early confounders						Stage 2 adjusted p-school behaviour and school entry score						Stage 3 adjusted externalising and internalising age 10/11 yrs						Stage 1 adjusted early confounders						Stage 2 adjusted p-school behaviour and school entry score						Stage 3 adjusted externalising and internalising age 10/11 yrs

				beta		p				beta		p				beta		p				beta		p				beta		p				beta		p

		Adverse life events		0.10		0.000				0.10		0.000				0.09		0.000				0.34		0.002				0.32		0.004				0.28		0.008

		Parental education		-0.06		0.017				-0.06		0.007				-0.04		0.061				0.05		0.646				0.04		0.707				0.04		0.746

		Family income		0.00		0.827				-0.00		0.930				0.00		0.996				-0.02		0.763				-0.03		0.724				0.01		0.941

		Male sex		-0.13		0.002				-0.15		0.000				-0.26		0.000				-1.63		0.000				-1.64		0.000				-1.76		0.000

		Maternal depression		0.00		0.939				0.00		0.983				-0.00		0.773				0.06		0.022				0.05		0.043				0.04		0.123

		Nonresident father		0.07		0.446				0.08		0.413				0.07		0.458				0.05		0.898				0.06		0.874				-0.03		0.935

		Mother smoker		0.01		0.003				0.01		0.008				0.01		0.013				0.03		0.109				0.03		0.129				0.03		0.154

		Partner smoker		0.00		0.553				0.00		0.585				0.00		0.842				-0.02		0.448				-0.02		0.422				-0.03		0.371

		Smoked in pregnancy		0.16		0.083				0.15		0.097				0.14		0.126				1.07		0.009				1.04		0.010				1.00		0.013

		Partner depression		0.00		0.761				0.00		0.953				0.00		0.957				0.09		0.014				0.09		0.016				0.09		0.017

		Cohort year 02		0.14		0.005				0.15		0.003				0.13		0.013				0.12		0.536				0.14		0.477				0.08		0.686

		Cohort year 04		-0.09		0.083				-0.09		0.067				-0.07		0.161				-0.31		0.182				-0.32		0.184				-0.30		0.215

		Mother's social support		-0.00		0.599				-0.00		0.587				-0.00		0.623				0.01		0.585				0.01		0.527				0.02		0.442

		pre-school externalising problems								0.04		0.000				0.02		0.090										0.06		0.130				0.02		0.600

		pre-school internalising problems								-0.04		0.000				-0.03		0.000										0.01		0.859				-0.02		0.648

		school entry (foundation) score								0.01		0.197				0.02		0.022										0.01		0.715				0.04		0.345

		externalising problems age 10/11														0.05		0.000																0.04		0.170

		internalising problems age 10/11														-0.03		0.000																0.11		0.000



		School free school meals		-0.09		0.000				-0.09		0.000				-0.09		0.000				-0.25		0.011				-0.25		0.013				-0.25		0.011

		Junior school		-0.07		0.274				-0.07		0.268				-0.07		0.258				-0.18		0.447				-0.18		0.462				-0.20		0.435

		Positive school ethos		-0.04		0.190				-0.03		0.279				-0.03		0.264				-0.16		0.118				-0.16		0.128				-0.16		0.176



		Events

		Parental education

		Family income

		Male sex

		Maternal depression

		Nonresident father

		Mother smoker

		Partner smoker

		Smoked in pregnancy

		Partner depression

		Cohort year 02

		Cohort year 04

		Mother's social support

		pre-school externalising problems

		pre-school internalising problems

		school entry (foundation) score

		externalising problems age 10/11

		internalising problems age 10/11

		School free school meals

		Junior school

		Positive school ethos





ind effecs

		Outcome age 13		Mediator age 10-11		Indirect effect		p

		Risk behaviour		Externalising problems		0.015		0.015

				Internalising problems		-0.009		0.012

		Depressive symptoms		Externalising problems		0.012		0.211

				Internalising problems		0.038		0.024

														0.4243411		0.0233733		0.8253088

														1.5285829045		1.0236485963		2.2825855189

														0.5316922		0.2921431		0.7712413		0

														1.7018096757		1.339294657		2.1624488362





unaj odds

				Odds Ratio

				------------						factors		countdown

		factors		odds		lower		upper

		depression		2.023041		0.701409		1.073659		depression		6

		smoking		1.793898		0.529895		0.752039		smoking		5

		alcohol		1.794771		0.394557		0.505736		alcohol		4

		cannabis		1.798763		0.8157908		1.492833		cannabis		3

		sexual behaviour		1.473572		0.361411		0.478857		sexual behaviour		2

		any risk behaviour		1.753191		0.361109		0.45478		any risk behaviour		1

		factors

				lower		upper

		depression		0.701409		1.073659

		smoking		0.529895		0.752039

		alcohol		0.394557		0.505736

		cannabis		0.8157908		1.492833

		sex		0.361411		0.478857

		any risk behaviour		0.361109		0.45478



factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	1.0736589999999997	0.7520389999999999	0.50573600000000019	1.4928330000000003	0.47885699999999987	0.45478000000000018	0.70140900000000017	0.529895	0.39455699999999982	0.81579079999999993	0.36141100000000015	0.3611089999999999	2.0230410000000001	1.793898	1.7947709999999999	1.7987629999999999	1.4735720000000001	1.7531909999999999	6	5	4	3	2	1	

Unadjusted Odds Ratios



Sheet3

										factors		countdown

		factors		odds		lower		upper

		depression		1.599499		0.591478		0.938541		depression		6

		smoking		1.751316		0.557565		0.817987		smoking		5

		alcohol		1.579144		0.370625		0.484287		alcohol		4

		cannabis		1.859682		0.8864402		1.693821		cannabis		3

		sexual behaviour		1.375214		0.358562		0.485024		sexual behaviour		2

		any risk behaviour		1.588456		0.347053		0.444077		any risk behaviour		1



factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	0.93854100000000007	0.81798700000000002	0.48428699999999991	1.693821	0.48502400000000012	0.44407699999999983	0.59147799999999995	0.55756500000000009	0.3706250000000002	0.88644020000000001	0.35856200000000005	0.34705300000000006	1.599499	1.7513160000000001	1.5791440000000001	1.8596820000000001	1.3752139999999999	1.5884560000000001	6	5	4	3	2	1	

Adjusted Odds Ratios

factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	1.0736589999999997	0.7520389999999999	0.50573600000000019	1.4928330000000003	0.47885699999999987	0.45478000000000018	0.70140900000000017	0.529895	0.39455699999999982	0.81579079999999993	0.36141100000000015	0.3611089999999999	2.0230410000000001	1.793898	1.7947709999999999	1.7987629999999999	1.4735720000000001	1.7531909999999999	6	5	4	3	2	1	

Unadjusted Odds Ratios

factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	0.93854100000000007	0.81798700000000002	0.48428699999999991	1.693821	0.48502400000000012	0.44407699999999983	0.59147799999999995	0.55756500000000009	0.3706250000000002	0.88644020000000001	0.35856200000000005	0.34705300000000006	1.599499	1.7513160000000001	1.5791440000000001	1.8596820000000001	1.3752139999999999	1.5884560000000001	6	5	4	3	2	1	

Adjusted Odds Ratios



school

				Age 10/11 				Age 13 

				Externalising 				Risk behaviour

		Free school meals		-0.33		*		-0.09		***

		Positive ethos		-0.23				-0.03



				Internalising 				Depressive symptoms

		Free school meals		-0.06				-0.25		*

		Positive ethos		-0.31		*		-0.16






Chart2



factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	0.93854100000000007	0.81798700000000002	0.48428699999999991	1.693821	0.48502400000000012	0.44407699999999983	0.59147799999999995	0.55756500000000009	0.3706250000000002	0.88644020000000001	0.35856200000000005	0.34705300000000006	1.599499	1.7513160000000001	1.5791440000000001	1.8596820000000001	1.3752139999999999	1.5884560000000001	6	5	4	3	2	1	

Adjusted Odds Ratios



associations

		Depression

		Smoking

		Cannabis 

		Alcohol

		Sex

		Any risk behaviour





Sheet2

		dep13r		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3								lower		upper

		2		1.557615		1.015962		2.388047		0.541653		0.830432												0.042

		3		2.023041		1.321632		3.0967		0.701409		1.073659												0.001

		dep13r		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.459118		0.9409209		2.262705		0.5181971		0.803587												0.091

		3		1.599499		1.008021		2.53804		0.591478		0.938541												0.046

		smok13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.172206		0.8222719		1.671062		0.3499341		0.498856												0.38

		3		1.793898		1.264003		2.545937		0.529895		0.752039												0.001

		smok13 |		dds Ratio		[95% Conf. I		nterval]																>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.229508		0.8560325		1.765927		0.3734755		0.536419												0.263

		3		1.751316		1.193751		2.569303		0.557565		0.817987												0.004

		alc13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.120767		0.8781534		1.43041		0.2426136		0.309643												0.36

		3		1.794771		1.400214		2.300507		0.394557		0.505736												0

		event3

		2		1.068068		0.8330034		1.369465		0.2350646		0.301397												0.604

		3		1.579144		1.208519		2.063431		0.370625		0.484287												0.001

		can13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.398845		0.765582		2.555922		0.633263		1.157077												0.275

		3		1.798763		0.9829722		3.291596		0.8157908		1.492833												0.057

		event3

		2		1.460323		0.7856885		2.714236		0.6746345		1.253913												0.231

		3		1.859682		0.9732418		3.553503		0.8864402		1.693821												0.06

		sex13 |		dds Ratio		[95% Conf. I		nterval]																>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.249302		0.9455689		1.6506		0.3037331		0.401298												0.117

		3		1.473572		1.112161		1.952429		0.361411		0.478857												0.007

		------------		------------		-------------		----------																--------

		event3

		2		1.247904		0.9385525		1.65922		0.3093515		0.411316												0.128

		3		1.375214		1.016652		1.860238		0.358562		0.485024												0.039

		risk13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.180569		0.9414587		1.480409		0.2391103		0.29984												0.151

		3		1.753191		1.392082		2.207971		0.361109		0.45478												0

		risk13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.15017		0.9120004		1.450538		0.2381696		0.300368												0.237

		3		1.588456		1.241403		2.032533		0.347053		0.444077												0





odds

				dep13r				Odds Ratio

				------------				------------

				event3				unadjusted		lower		upper				adjusted		lower		upper

		depression		medium		1		1.557615		0.541653		0.830432		0.1		1.459118		0.5181971		0.803587

				high		2		2.023041		0.701409		1.073659		0.1		1.599499		0.591478		0.938541

						3								0.1

		smoking		medium		4		1.172206		0.3499341		0.498856		0.1		1.229508		0.3734755		0.536419

				high		5		1.793898		0.529895		0.752039		0.1		1.751316		0.557565		0.817987

						6								0.1

		alcohol		medium		7		1.120767		0.2426136		0.309643		0.1		1.068068		0.2350646		0.301397

				high		8		1.794771		0.394557		0.505736		0.1		1.579144		0.370625		0.484287

						9								0.1

		cannabis		medium		10		1.398845		0.633263		1.157077		0.1		1.460323		0.6746345		1.253913

				high		11		1.798763		0.8157908		1.492833		0.1		1.859682		0.8864402		1.693821

						12								0.1

		sex		medium		13		1.249302		0.3037331		0.401298		0.1		1.247904		0.3093515		0.411316

				high		14		1.473572		0.361411		0.478857		0.1		1.375214		0.358562		0.485024

						15								0.1

		any risk behaviour		medium		16		1.180569		0.2391103		0.29984		0.1		1.15017		0.2381696		0.300368

				high		17		1.753191		0.361109		0.45478		0.1		1.588456		0.347053		0.444077





depression	smoking	alcohol	cannabis	sex	any risk behaviour	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.83043199999999984	1.0736589999999997	0.49885599999999997	0.7520389999999999	0.30964299999999989	0.50573600000000019	1.1570769999999999	1.4928330000000003	0.40129800000000015	0.47885699999999987	0.29984000000000011	0.45478000000000018	0.54165299999999994	0.70140900000000017	0.34993410000000014	0.529895	0.2426136000000001	0.39455699999999982	0.63326299999999991	0.81579079999999993	0.30373309999999987	0.36141100000000015	0.2391103	0.3611089999999999	1.557615	2.0230410000000001	1.1722060000000001	1.793898	1.1207670000000001	1.7947709999999999	1.3988449999999999	1.7987629999999999	1.2493019999999999	1.4735720000000001	1.180569	1.7531909999999999	



stage 0 adj early

										Two-Tailed

								Estimate		P-Value

						Within Level

						NEWRISK1   ON								FGSMFQ     ON

		Events				EVENT		0.095		0				EVENT		0.339		0.002

		Parental education				PARED		-0.056		0.017				PARED		0.05		0.646

		Family income				AVINCHJ		0.004		0.827				AVINCHJ		-0.024		0.763

		Male sex				SEX		-0.134		0.002				SEX		-1.627		0

		Maternal depression				F200		0		0.939				F200		0.058		0.022

		Nonresident father				NODAD		0.074		0.446				NODAD		0.049		0.898

		Mother smoker				F560		0.011		0.003				F560		0.03		0.109

		Partner smoker				F620		0.004		0.553				F620		-0.021		0.448

		Smoked in pregnancy				SMOKPREG		0.159		0.083				SMOKPREG		1.07		0.009

		Partner depression				PD200		0.002		0.761				PD200		0.089		0.014

		Cohort year 02				YR02		0.144		0.005				YR02		0.124		0.536

		Cohort year 04				YR04		-0.086		0.083				YR04		-0.312		0.182

		Mother's social support				E610		-0.003		0.599				E610		0.012		0.585

		School free school meals				AVFSM		-0.087		0				AVFSM		-0.245		0.011

		Junior school				JUNIOR		-0.069		0.274				JUNIOR		-0.183		0.447

		Positive school ethos				SGETHOT		-0.038		0.19				SGETHOT		-0.161		0.118





stage 1 adj pschool

								Estimate		P-Value

						Within Level

						NEWRISK1   ON								FGSMFQ     ON

		Events				PARED		-0.064		0.007				PARED		0.041		0.707

		Parental education				AVINCHJ		-0.002		0.93				AVINCHJ		-0.028		0.724

		Family income				EVENT		0.098		0				EVENT		0.32		0.004

		Male sex				SEX		-0.148		0				SEX		-1.642		0

		Maternal depression				F200		0		0.983				F200		0.053		0.043

		Nonresident father				NODAD		0.079		0.413				NODAD		0.06		0.874

		Mother smoker				F560		0.01		0.008				F560		0.029		0.129

		Partner smoker				F620		0.004		0.585				F620		-0.022		0.422

		Smoked in pregnancy				SMOKPREG		0.151		0.097				SMOKPREG		1.036		0.01

		Partner depression				PD200		0		0.953				PD200		0.087		0.016

		Cohort year 02				YR02		0.149		0.003				YR02		0.143		0.477

		Cohort year 04				YR04		-0.092		0.067				YR04		-0.319		0.184

		Mother's social support				E610		-0.003		0.587				E610		0.014		0.527

		pre-school externalising problems				EXTKJRS		0.036		0				EXTKJRS		0.062		0.13

		pre-school internalising problems				INTKJRS		-0.039		0				INTKJRS		0.006		0.859

		school entry (foundation) score				SAT090B		0.009		0.197				SAT090B		0.013		0.715

						NEWRISK1   ON								FGSMFQ     ON

		School free school meals				AVFSM		-0.086		0				AVFSM		-0.247		0.013

		Junior school				JUNIOR		-0.07		0.268				JUNIOR		-0.18		0.462

		Positive school ethos				SGETHOT		0.031		0.279				SGETHOT		0.156		0.128





stage 2 mediation

										Two-Tailed

								Estimate		P-Value

						Within Level







combined table

				Risk age 13																		Depressive symptoms age 13

				Stage 1 adjusted early confounders						Stage 2 adjusted p-school behaviour and school entry score						Stage 3 adjusted externalising and internalising age 10/11 yrs						Stage 1 adjusted early confounders						Stage 2 adjusted p-school behaviour and school entry score						Stage 3 adjusted externalising and internalising age 10/11 yrs

				beta		p				beta		p				beta		p				beta		p				beta		p				beta		p

		Adverse life events		0.10		0.000				0.10		0.000				0.09		0.000				0.34		0.002				0.32		0.004				0.28		0.008

		Parental education		-0.06		0.017				-0.06		0.007				-0.04		0.061				0.05		0.646				0.04		0.707				0.04		0.746

		Family income		0.00		0.827				-0.00		0.930				0.00		0.996				-0.02		0.763				-0.03		0.724				0.01		0.941

		Male sex		-0.13		0.002				-0.15		0.000				-0.26		0.000				-1.63		0.000				-1.64		0.000				-1.76		0.000

		Maternal depression		0.00		0.939				0.00		0.983				-0.00		0.773				0.06		0.022				0.05		0.043				0.04		0.123

		Nonresident father		0.07		0.446				0.08		0.413				0.07		0.458				0.05		0.898				0.06		0.874				-0.03		0.935

		Mother smoker		0.01		0.003				0.01		0.008				0.01		0.013				0.03		0.109				0.03		0.129				0.03		0.154

		Partner smoker		0.00		0.553				0.00		0.585				0.00		0.842				-0.02		0.448				-0.02		0.422				-0.03		0.371

		Smoked in pregnancy		0.16		0.083				0.15		0.097				0.14		0.126				1.07		0.009				1.04		0.010				1.00		0.013

		Partner depression		0.00		0.761				0.00		0.953				0.00		0.957				0.09		0.014				0.09		0.016				0.09		0.017

		Cohort year 02		0.14		0.005				0.15		0.003				0.13		0.013				0.12		0.536				0.14		0.477				0.08		0.686

		Cohort year 04		-0.09		0.083				-0.09		0.067				-0.07		0.161				-0.31		0.182				-0.32		0.184				-0.30		0.215

		Mother's social support		-0.00		0.599				-0.00		0.587				-0.00		0.623				0.01		0.585				0.01		0.527				0.02		0.442

		pre-school externalising problems								0.04		0.000				0.02		0.090										0.06		0.130				0.02		0.600

		pre-school internalising problems								-0.04		0.000				-0.03		0.000										0.01		0.859				-0.02		0.648

		school entry (foundation) score								0.01		0.197				0.02		0.022										0.01		0.715				0.04		0.345

		externalising problems age 10/11														0.05		0.000																0.04		0.170

		internalising problems age 10/11														-0.03		0.000																0.11		0.000



		School free school meals		-0.09		0.000				-0.09		0.000				-0.09		0.000				-0.25		0.011				-0.25		0.013				-0.25		0.011

		Junior school		-0.07		0.274				-0.07		0.268				-0.07		0.258				-0.18		0.447				-0.18		0.462				-0.20		0.435

		Positive school ethos		-0.04		0.190				-0.03		0.279				-0.03		0.264				-0.16		0.118				-0.16		0.128				-0.16		0.176



		Events

		Parental education

		Family income

		Male sex

		Maternal depression

		Nonresident father

		Mother smoker

		Partner smoker

		Smoked in pregnancy

		Partner depression

		Cohort year 02

		Cohort year 04

		Mother's social support

		pre-school externalising problems

		pre-school internalising problems

		school entry (foundation) score

		externalising problems age 10/11

		internalising problems age 10/11

		School free school meals

		Junior school

		Positive school ethos





ind effecs

		Outcome age 13		Mediator age 10-11		Indirect effect		p

		Risk behaviour		Externalising problems		0.015		0.015

				Internalising problems		-0.009		0.012

		Depressive symptoms		Externalising problems		0.012		0.211

				Internalising problems		0.038		0.024

														0.4243411		0.0233733		0.8253088

														1.5285829045		1.0236485963		2.2825855189

														0.5316922		0.2921431		0.7712413		0

														1.7018096757		1.339294657		2.1624488362





unaj odds

				Odds Ratio

				------------						factors		countdown

		factors		odds		lower		upper

		depression		2.023041		0.701409		1.073659		depression		6

		smoking		1.793898		0.529895		0.752039		smoking		5

		alcohol		1.794771		0.394557		0.505736		alcohol		4

		cannabis		1.798763		0.8157908		1.492833		cannabis		3

		sexual behaviour		1.473572		0.361411		0.478857		sexual behaviour		2

		any risk behaviour		1.753191		0.361109		0.45478		any risk behaviour		1

		factors

				lower		upper

		depression		0.701409		1.073659

		smoking		0.529895		0.752039

		alcohol		0.394557		0.505736

		cannabis		0.8157908		1.492833

		sex		0.361411		0.478857

		any risk behaviour		0.361109		0.45478



factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	1.0736589999999997	0.7520389999999999	0.50573600000000019	1.4928330000000003	0.47885699999999987	0.45478000000000018	0.70140900000000017	0.529895	0.39455699999999982	0.81579079999999993	0.36141100000000015	0.3611089999999999	2.0230410000000001	1.793898	1.7947709999999999	1.7987629999999999	1.4735720000000001	1.7531909999999999	6	5	4	3	2	1	

Unadjusted Odds Ratios



Sheet3

										factors		countdown

		factors		odds		lower		upper

		depression		1.599499		0.591478		0.938541		depression		6

		smoking		1.751316		0.557565		0.817987		smoking		5

		alcohol		1.579144		0.370625		0.484287		alcohol		4

		cannabis		1.859682		0.8864402		1.693821		cannabis		3

		sexual behaviour		1.375214		0.358562		0.485024		sexual behaviour		2

		any risk behaviour		1.588456		0.347053		0.444077		any risk behaviour		1



factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	0.93854100000000007	0.81798700000000002	0.48428699999999991	1.693821	0.48502400000000012	0.44407699999999983	0.59147799999999995	0.55756500000000009	0.3706250000000002	0.88644020000000001	0.35856200000000005	0.34705300000000006	1.599499	1.7513160000000001	1.5791440000000001	1.8596820000000001	1.3752139999999999	1.5884560000000001	6	5	4	3	2	1	

Adjusted Odds Ratios

factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	1.0736589999999997	0.7520389999999999	0.50573600000000019	1.4928330000000003	0.47885699999999987	0.45478000000000018	0.70140900000000017	0.529895	0.39455699999999982	0.81579079999999993	0.36141100000000015	0.3611089999999999	2.0230410000000001	1.793898	1.7947709999999999	1.7987629999999999	1.4735720000000001	1.7531909999999999	6	5	4	3	2	1	

Unadjusted Odds Ratios

factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	0.93854100000000007	0.81798700000000002	0.48428699999999991	1.693821	0.48502400000000012	0.44407699999999983	0.59147799999999995	0.55756500000000009	0.3706250000000002	0.88644020000000001	0.35856200000000005	0.34705300000000006	1.599499	1.7513160000000001	1.5791440000000001	1.8596820000000001	1.3752139999999999	1.5884560000000001	6	5	4	3	2	1	

Adjusted Odds Ratios



school

				Age 10/11 				Age 13 

				Externalising 				Risk behaviour

		Free school meals		-0.33		*		-0.09		***

		Positive ethos		-0.23				-0.03



				Internalising 				Depressive symptoms

		Free school meals		-0.06				-0.25		*

		Positive ethos		-0.31		*		-0.16







MRC/CSO Social and Public Health Sciences Unit, University of Glasgow

Primary school age problems as mediators

Mediator age 10-11 Outcome age 13 Indirect effect p
Externalising problems Risk behaviour 0.015 0.015

Depressive symptoms 0.012 0.211

Internalising problems Risk behaviour -0.009 0.012
Depressive symptoms 0.038 0.024

ACEs Externalising problems
Internalising problems

Depressive symptoms
Risk behaviours

Early childhood Primary school  age 10/11 Age 13


associations

		Depression

		Smoking

		Cannabis 

		Alcohol

		Sex

		Any risk behaviour





Sheet2

		dep13r		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3								lower		upper

		2		1.557615		1.015962		2.388047		0.541653		0.830432												0.042

		3		2.023041		1.321632		3.0967		0.701409		1.073659												0.001

		dep13r		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.459118		0.9409209		2.262705		0.5181971		0.803587												0.091

		3		1.599499		1.008021		2.53804		0.591478		0.938541												0.046

		smok13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.172206		0.8222719		1.671062		0.3499341		0.498856												0.38

		3		1.793898		1.264003		2.545937		0.529895		0.752039												0.001

		smok13 |		dds Ratio		[95% Conf. I		nterval]																>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.229508		0.8560325		1.765927		0.3734755		0.536419												0.263

		3		1.751316		1.193751		2.569303		0.557565		0.817987												0.004

		alc13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.120767		0.8781534		1.43041		0.2426136		0.309643												0.36

		3		1.794771		1.400214		2.300507		0.394557		0.505736												0

		event3

		2		1.068068		0.8330034		1.369465		0.2350646		0.301397												0.604

		3		1.579144		1.208519		2.063431		0.370625		0.484287												0.001

		can13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.398845		0.765582		2.555922		0.633263		1.157077												0.275

		3		1.798763		0.9829722		3.291596		0.8157908		1.492833												0.057

		event3

		2		1.460323		0.7856885		2.714236		0.6746345		1.253913												0.231

		3		1.859682		0.9732418		3.553503		0.8864402		1.693821												0.06

		sex13 |		dds Ratio		[95% Conf. I		nterval]																>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.249302		0.9455689		1.6506		0.3037331		0.401298												0.117

		3		1.473572		1.112161		1.952429		0.361411		0.478857												0.007

		------------		------------		-------------		----------																--------

		event3

		2		1.247904		0.9385525		1.65922		0.3093515		0.411316												0.128

		3		1.375214		1.016652		1.860238		0.358562		0.485024												0.039

		risk13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.180569		0.9414587		1.480409		0.2391103		0.29984												0.151

		3		1.753191		1.392082		2.207971		0.361109		0.45478												0

		risk13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.15017		0.9120004		1.450538		0.2381696		0.300368												0.237

		3		1.588456		1.241403		2.032533		0.347053		0.444077												0





odds

				dep13r				Odds Ratio

				------------				------------

				event3				unadjusted		lower		upper				adjusted		lower		upper

		depression		medium		1		1.557615		0.541653		0.830432		0.1		1.459118		0.5181971		0.803587

				high		2		2.023041		0.701409		1.073659		0.1		1.599499		0.591478		0.938541

						3								0.1

		smoking		medium		4		1.172206		0.3499341		0.498856		0.1		1.229508		0.3734755		0.536419

				high		5		1.793898		0.529895		0.752039		0.1		1.751316		0.557565		0.817987

						6								0.1

		alcohol		medium		7		1.120767		0.2426136		0.309643		0.1		1.068068		0.2350646		0.301397

				high		8		1.794771		0.394557		0.505736		0.1		1.579144		0.370625		0.484287

						9								0.1

		cannabis		medium		10		1.398845		0.633263		1.157077		0.1		1.460323		0.6746345		1.253913

				high		11		1.798763		0.8157908		1.492833		0.1		1.859682		0.8864402		1.693821

						12								0.1

		sex		medium		13		1.249302		0.3037331		0.401298		0.1		1.247904		0.3093515		0.411316

				high		14		1.473572		0.361411		0.478857		0.1		1.375214		0.358562		0.485024

						15								0.1

		any risk behaviour		medium		16		1.180569		0.2391103		0.29984		0.1		1.15017		0.2381696		0.300368

				high		17		1.753191		0.361109		0.45478		0.1		1.588456		0.347053		0.444077





depression	smoking	alcohol	cannabis	sex	any risk behaviour	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.83043199999999984	1.0736589999999997	0.49885599999999997	0.7520389999999999	0.30964299999999989	0.50573600000000019	1.1570769999999999	1.4928330000000003	0.40129800000000015	0.47885699999999987	0.29984000000000011	0.45478000000000018	0.54165299999999994	0.70140900000000017	0.34993410000000014	0.529895	0.2426136000000001	0.39455699999999982	0.63326299999999991	0.81579079999999993	0.30373309999999987	0.36141100000000015	0.2391103	0.3611089999999999	1.557615	2.0230410000000001	1.1722060000000001	1.793898	1.1207670000000001	1.7947709999999999	1.3988449999999999	1.7987629999999999	1.2493019999999999	1.4735720000000001	1.180569	1.7531909999999999	



stage 0 adj early

										Two-Tailed

								Estimate		P-Value

						Within Level

						NEWRISK1   ON								FGSMFQ     ON

		Events				EVENT		0.095		0				EVENT		0.339		0.002

		Parental education				PARED		-0.056		0.017				PARED		0.05		0.646

		Family income				AVINCHJ		0.004		0.827				AVINCHJ		-0.024		0.763

		Male sex				SEX		-0.134		0.002				SEX		-1.627		0

		Maternal depression				F200		0		0.939				F200		0.058		0.022

		Nonresident father				NODAD		0.074		0.446				NODAD		0.049		0.898

		Mother smoker				F560		0.011		0.003				F560		0.03		0.109

		Partner smoker				F620		0.004		0.553				F620		-0.021		0.448

		Smoked in pregnancy				SMOKPREG		0.159		0.083				SMOKPREG		1.07		0.009

		Partner depression				PD200		0.002		0.761				PD200		0.089		0.014

		Cohort year 02				YR02		0.144		0.005				YR02		0.124		0.536

		Cohort year 04				YR04		-0.086		0.083				YR04		-0.312		0.182

		Mother's social support				E610		-0.003		0.599				E610		0.012		0.585

		School free school meals				AVFSM		-0.087		0				AVFSM		-0.245		0.011

		Junior school				JUNIOR		-0.069		0.274				JUNIOR		-0.183		0.447

		Positive school ethos				SGETHOT		-0.038		0.19				SGETHOT		-0.161		0.118





stage 1 adj pschool

								Estimate		P-Value

						Within Level

						NEWRISK1   ON								FGSMFQ     ON

		Events				PARED		-0.064		0.007				PARED		0.041		0.707

		Parental education				AVINCHJ		-0.002		0.93				AVINCHJ		-0.028		0.724

		Family income				EVENT		0.098		0				EVENT		0.32		0.004

		Male sex				SEX		-0.148		0				SEX		-1.642		0

		Maternal depression				F200		0		0.983				F200		0.053		0.043

		Nonresident father				NODAD		0.079		0.413				NODAD		0.06		0.874

		Mother smoker				F560		0.01		0.008				F560		0.029		0.129

		Partner smoker				F620		0.004		0.585				F620		-0.022		0.422

		Smoked in pregnancy				SMOKPREG		0.151		0.097				SMOKPREG		1.036		0.01

		Partner depression				PD200		0		0.953				PD200		0.087		0.016

		Cohort year 02				YR02		0.149		0.003				YR02		0.143		0.477

		Cohort year 04				YR04		-0.092		0.067				YR04		-0.319		0.184

		Mother's social support				E610		-0.003		0.587				E610		0.014		0.527

		pre-school externalising problems				EXTKJRS		0.036		0				EXTKJRS		0.062		0.13

		pre-school internalising problems				INTKJRS		-0.039		0				INTKJRS		0.006		0.859

		school entry (foundation) score				SAT090B		0.009		0.197				SAT090B		0.013		0.715

						NEWRISK1   ON								FGSMFQ     ON

		School free school meals				AVFSM		-0.086		0				AVFSM		-0.247		0.013

		Junior school				JUNIOR		-0.07		0.268				JUNIOR		-0.18		0.462

		Positive school ethos				SGETHOT		0.031		0.279				SGETHOT		0.156		0.128





stage 2 mediation

										Two-Tailed

								Estimate		P-Value

						Within Level







combined table

				Risk age 13																		Depressive symptoms age 13

				Stage 1 adjusted early confounders						Stage 2 adjusted p-school behaviour and school entry score						Stage 3 adjusted externalising and internalising age 10/11 yrs						Stage 1 adjusted early confounders						Stage 2 adjusted p-school behaviour and school entry score						Stage 3 adjusted externalising and internalising age 10/11 yrs

				beta		p				beta		p				beta		p				beta		p				beta		p				beta		p

		Adverse life events		0.10		0.000				0.10		0.000				0.09		0.000				0.34		0.002				0.32		0.004				0.28		0.008

		Parental education		-0.06		0.017				-0.06		0.007				-0.04		0.061				0.05		0.646				0.04		0.707				0.04		0.746

		Family income		0.00		0.827				-0.00		0.930				0.00		0.996				-0.02		0.763				-0.03		0.724				0.01		0.941

		Male sex		-0.13		0.002				-0.15		0.000				-0.26		0.000				-1.63		0.000				-1.64		0.000				-1.76		0.000

		Maternal depression		0.00		0.939				0.00		0.983				-0.00		0.773				0.06		0.022				0.05		0.043				0.04		0.123

		Nonresident father		0.07		0.446				0.08		0.413				0.07		0.458				0.05		0.898				0.06		0.874				-0.03		0.935

		Mother smoker		0.01		0.003				0.01		0.008				0.01		0.013				0.03		0.109				0.03		0.129				0.03		0.154

		Partner smoker		0.00		0.553				0.00		0.585				0.00		0.842				-0.02		0.448				-0.02		0.422				-0.03		0.371

		Smoked in pregnancy		0.16		0.083				0.15		0.097				0.14		0.126				1.07		0.009				1.04		0.010				1.00		0.013

		Partner depression		0.00		0.761				0.00		0.953				0.00		0.957				0.09		0.014				0.09		0.016				0.09		0.017

		Cohort year 02		0.14		0.005				0.15		0.003				0.13		0.013				0.12		0.536				0.14		0.477				0.08		0.686

		Cohort year 04		-0.09		0.083				-0.09		0.067				-0.07		0.161				-0.31		0.182				-0.32		0.184				-0.30		0.215

		Mother's social support		-0.00		0.599				-0.00		0.587				-0.00		0.623				0.01		0.585				0.01		0.527				0.02		0.442

		pre-school externalising problems								0.04		0.000				0.02		0.090										0.06		0.130				0.02		0.600

		pre-school internalising problems								-0.04		0.000				-0.03		0.000										0.01		0.859				-0.02		0.648

		school entry (foundation) score								0.01		0.197				0.02		0.022										0.01		0.715				0.04		0.345

		externalising problems age 10/11														0.05		0.000																0.04		0.170

		internalising problems age 10/11														-0.03		0.000																0.11		0.000



		School free school meals		-0.09		0.000				-0.09		0.000				-0.09		0.000				-0.25		0.011				-0.25		0.013				-0.25		0.011

		Junior school		-0.07		0.274				-0.07		0.268				-0.07		0.258				-0.18		0.447				-0.18		0.462				-0.20		0.435

		Positive school ethos		-0.04		0.190				-0.03		0.279				-0.03		0.264				-0.16		0.118				-0.16		0.128				-0.16		0.176



		Events

		Parental education

		Family income

		Male sex

		Maternal depression

		Nonresident father

		Mother smoker

		Partner smoker

		Smoked in pregnancy

		Partner depression

		Cohort year 02

		Cohort year 04

		Mother's social support

		pre-school externalising problems

		pre-school internalising problems

		school entry (foundation) score

		externalising problems age 10/11

		internalising problems age 10/11

		School free school meals

		Junior school

		Positive school ethos





ind effecs

		Mediator age 10-11		Outcome age 13		Indirect effect		p

		Externalising problems		Risk behaviour		0.015		0.015

				Depressive symptoms		0.012		0.211



		Internalising problems		Risk behaviour		-0.009		0.012

				Depressive symptoms		0.038		0.024



														0.4243411		0.0233733		0.8253088

														1.5285829045		1.0236485963		2.2825855189

														0.5316922		0.2921431		0.7712413		0

														1.7018096757		1.339294657		2.1624488362





unaj odds

				Odds Ratio

				------------						factors		countdown

		factors		odds		lower		upper

		depression		2.023041		0.701409		1.073659		depression		6

		smoking		1.793898		0.529895		0.752039		smoking		5

		alcohol		1.794771		0.394557		0.505736		alcohol		4

		cannabis		1.798763		0.8157908		1.492833		cannabis		3

		sexual behaviour		1.473572		0.361411		0.478857		sexual behaviour		2

		any risk behaviour		1.753191		0.361109		0.45478		any risk behaviour		1

		factors

				lower		upper

		depression		0.701409		1.073659

		smoking		0.529895		0.752039

		alcohol		0.394557		0.505736

		cannabis		0.8157908		1.492833

		sex		0.361411		0.478857

		any risk behaviour		0.361109		0.45478



factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	1.0736589999999997	0.7520389999999999	0.50573600000000019	1.4928330000000003	0.47885699999999987	0.45478000000000018	0.70140900000000017	0.529895	0.39455699999999982	0.81579079999999993	0.36141100000000015	0.3611089999999999	2.0230410000000001	1.793898	1.7947709999999999	1.7987629999999999	1.4735720000000001	1.7531909999999999	6	5	4	3	2	1	

Unadjusted Odds Ratios



Sheet3

										factors		countdown

		factors		odds		lower		upper

		depression		1.599499		0.591478		0.938541		depression		6

		smoking		1.751316		0.557565		0.817987		smoking		5

		alcohol		1.579144		0.370625		0.484287		alcohol		4

		cannabis		1.859682		0.8864402		1.693821		cannabis		3

		sexual behaviour		1.375214		0.358562		0.485024		sexual behaviour		2

		any risk behaviour		1.588456		0.347053		0.444077		any risk behaviour		1



factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	0.93854100000000007	0.81798700000000002	0.48428699999999991	1.693821	0.48502400000000012	0.44407699999999983	0.59147799999999995	0.55756500000000009	0.3706250000000002	0.88644020000000001	0.35856200000000005	0.34705300000000006	1.599499	1.7513160000000001	1.5791440000000001	1.8596820000000001	1.3752139999999999	1.5884560000000001	6	5	4	3	2	1	

Adjusted Odds Ratios

factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	1.0736589999999997	0.7520389999999999	0.50573600000000019	1.4928330000000003	0.47885699999999987	0.45478000000000018	0.70140900000000017	0.529895	0.39455699999999982	0.81579079999999993	0.36141100000000015	0.3611089999999999	2.0230410000000001	1.793898	1.7947709999999999	1.7987629999999999	1.4735720000000001	1.7531909999999999	6	5	4	3	2	1	

Unadjusted Odds Ratios

factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	0.93854100000000007	0.81798700000000002	0.48428699999999991	1.693821	0.48502400000000012	0.44407699999999983	0.59147799999999995	0.55756500000000009	0.3706250000000002	0.88644020000000001	0.35856200000000005	0.34705300000000006	1.599499	1.7513160000000001	1.5791440000000001	1.8596820000000001	1.3752139999999999	1.5884560000000001	6	5	4	3	2	1	

Adjusted Odds Ratios



school

				Age 10/11 				Age 13 

				Externalising 				Risk behaviour

		Free school meals		-0.33		*		-0.09		***

		Positive ethos		-0.23				-0.03



				Internalising 				Depressive symptoms

		Free school meals		-0.06				-0.25		*

		Positive ethos		-0.31		*		-0.16







MRC/CSO Social and Public Health Sciences Unit, University of Glasgow

Direct effects of primary school environment

Age 10/11 Age 13 

Free school meals -0.33 * -0.09 ***
Positive ethos -0.23 -0.03

Free school meals -0.06 -0.25 *
Positive ethos -0.31 * -0.16

Externalising Risk behaviour

Internalising Depressive symptoms

ACEs Externalising problems
Internalising problems

School SES
School ethos

Depressive symptoms
Risk behaviours

Early childhood Primary school  age 10/11 Age 13
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Sheet2

		dep13r		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3								lower		upper

		2		1.557615		1.015962		2.388047		0.541653		0.830432												0.042

		3		2.023041		1.321632		3.0967		0.701409		1.073659												0.001

		dep13r		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.459118		0.9409209		2.262705		0.5181971		0.803587												0.091

		3		1.599499		1.008021		2.53804		0.591478		0.938541												0.046

		smok13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.172206		0.8222719		1.671062		0.3499341		0.498856												0.38

		3		1.793898		1.264003		2.545937		0.529895		0.752039												0.001

		smok13 |		dds Ratio		[95% Conf. I		nterval]																>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.229508		0.8560325		1.765927		0.3734755		0.536419												0.263

		3		1.751316		1.193751		2.569303		0.557565		0.817987												0.004

		alc13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.120767		0.8781534		1.43041		0.2426136		0.309643												0.36

		3		1.794771		1.400214		2.300507		0.394557		0.505736												0

		event3

		2		1.068068		0.8330034		1.369465		0.2350646		0.301397												0.604

		3		1.579144		1.208519		2.063431		0.370625		0.484287												0.001

		can13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.398845		0.765582		2.555922		0.633263		1.157077												0.275

		3		1.798763		0.9829722		3.291596		0.8157908		1.492833												0.057

		event3

		2		1.460323		0.7856885		2.714236		0.6746345		1.253913												0.231

		3		1.859682		0.9732418		3.553503		0.8864402		1.693821												0.06

		sex13 |		dds Ratio		[95% Conf. I		nterval]																>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.249302		0.9455689		1.6506		0.3037331		0.401298												0.117

		3		1.473572		1.112161		1.952429		0.361411		0.478857												0.007

		------------		------------		-------------		----------																--------

		event3

		2		1.247904		0.9385525		1.65922		0.3093515		0.411316												0.128

		3		1.375214		1.016652		1.860238		0.358562		0.485024												0.039

		risk13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.180569		0.9414587		1.480409		0.2391103		0.29984												0.151

		3		1.753191		1.392082		2.207971		0.361109		0.45478												0

		risk13		Odds Ratio		[95% Conf.		Interval]																P>|t|

		------------		------------		-------------		----------																--------

		event3

		2		1.15017		0.9120004		1.450538		0.2381696		0.300368												0.237

		3		1.588456		1.241403		2.032533		0.347053		0.444077												0





odds

				dep13r				Odds Ratio

				------------				------------

				event3				unadjusted		lower		upper				adjusted		lower		upper

		depression		medium		1		1.557615		0.541653		0.830432		0.1		1.459118		0.5181971		0.803587

				high		2		2.023041		0.701409		1.073659		0.1		1.599499		0.591478		0.938541

						3								0.1

		smoking		medium		4		1.172206		0.3499341		0.498856		0.1		1.229508		0.3734755		0.536419

				high		5		1.793898		0.529895		0.752039		0.1		1.751316		0.557565		0.817987

						6								0.1

		alcohol		medium		7		1.120767		0.2426136		0.309643		0.1		1.068068		0.2350646		0.301397

				high		8		1.794771		0.394557		0.505736		0.1		1.579144		0.370625		0.484287

						9								0.1

		cannabis		medium		10		1.398845		0.633263		1.157077		0.1		1.460323		0.6746345		1.253913

				high		11		1.798763		0.8157908		1.492833		0.1		1.859682		0.8864402		1.693821

						12								0.1

		sex		medium		13		1.249302		0.3037331		0.401298		0.1		1.247904		0.3093515		0.411316

				high		14		1.473572		0.361411		0.478857		0.1		1.375214		0.358562		0.485024

						15								0.1

		any risk behaviour		medium		16		1.180569		0.2391103		0.29984		0.1		1.15017		0.2381696		0.300368

				high		17		1.753191		0.361109		0.45478		0.1		1.588456		0.347053		0.444077





depression	smoking	alcohol	cannabis	sex	any risk behaviour	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.83043199999999984	1.0736589999999997	0.49885599999999997	0.7520389999999999	0.30964299999999989	0.50573600000000019	1.1570769999999999	1.4928330000000003	0.40129800000000015	0.47885699999999987	0.29984000000000011	0.45478000000000018	0.54165299999999994	0.70140900000000017	0.34993410000000014	0.529895	0.2426136000000001	0.39455699999999982	0.63326299999999991	0.81579079999999993	0.30373309999999987	0.36141100000000015	0.2391103	0.3611089999999999	1.557615	2.0230410000000001	1.1722060000000001	1.793898	1.1207670000000001	1.7947709999999999	1.3988449999999999	1.7987629999999999	1.2493019999999999	1.4735720000000001	1.180569	1.7531909999999999	



stage 0 adj early

										Two-Tailed

								Estimate		P-Value

						Within Level

						NEWRISK1   ON								FGSMFQ     ON

		Events				EVENT		0.095		0				EVENT		0.339		0.002

		Parental education				PARED		-0.056		0.017				PARED		0.05		0.646

		Family income				AVINCHJ		0.004		0.827				AVINCHJ		-0.024		0.763

		Male sex				SEX		-0.134		0.002				SEX		-1.627		0

		Maternal depression				F200		0		0.939				F200		0.058		0.022

		Nonresident father				NODAD		0.074		0.446				NODAD		0.049		0.898

		Mother smoker				F560		0.011		0.003				F560		0.03		0.109

		Partner smoker				F620		0.004		0.553				F620		-0.021		0.448

		Smoked in pregnancy				SMOKPREG		0.159		0.083				SMOKPREG		1.07		0.009

		Partner depression				PD200		0.002		0.761				PD200		0.089		0.014

		Cohort year 02				YR02		0.144		0.005				YR02		0.124		0.536

		Cohort year 04				YR04		-0.086		0.083				YR04		-0.312		0.182

		Mother's social support				E610		-0.003		0.599				E610		0.012		0.585

		School free school meals				AVFSM		-0.087		0				AVFSM		-0.245		0.011

		Junior school				JUNIOR		-0.069		0.274				JUNIOR		-0.183		0.447

		Positive school ethos				SGETHOT		-0.038		0.19				SGETHOT		-0.161		0.118





stage 1 adj pschool

								Estimate		P-Value

						Within Level

						NEWRISK1   ON								FGSMFQ     ON

		Events				PARED		-0.064		0.007				PARED		0.041		0.707

		Parental education				AVINCHJ		-0.002		0.93				AVINCHJ		-0.028		0.724

		Family income				EVENT		0.098		0				EVENT		0.32		0.004

		Male sex				SEX		-0.148		0				SEX		-1.642		0

		Maternal depression				F200		0		0.983				F200		0.053		0.043

		Nonresident father				NODAD		0.079		0.413				NODAD		0.06		0.874

		Mother smoker				F560		0.01		0.008				F560		0.029		0.129

		Partner smoker				F620		0.004		0.585				F620		-0.022		0.422

		Smoked in pregnancy				SMOKPREG		0.151		0.097				SMOKPREG		1.036		0.01

		Partner depression				PD200		0		0.953				PD200		0.087		0.016

		Cohort year 02				YR02		0.149		0.003				YR02		0.143		0.477

		Cohort year 04				YR04		-0.092		0.067				YR04		-0.319		0.184

		Mother's social support				E610		-0.003		0.587				E610		0.014		0.527

		pre-school externalising problems				EXTKJRS		0.036		0				EXTKJRS		0.062		0.13

		pre-school internalising problems				INTKJRS		-0.039		0				INTKJRS		0.006		0.859

		school entry (foundation) score				SAT090B		0.009		0.197				SAT090B		0.013		0.715

						NEWRISK1   ON								FGSMFQ     ON

		School free school meals				AVFSM		-0.086		0				AVFSM		-0.247		0.013

		Junior school				JUNIOR		-0.07		0.268				JUNIOR		-0.18		0.462

		Positive school ethos				SGETHOT		0.031		0.279				SGETHOT		0.156		0.128





stage 2 mediation

										Two-Tailed

								Estimate		P-Value

						Within Level







combined table

				Risk age 13																		Depressive symptoms age 13

				Stage 1 adjusted early confounders						Stage 2 adjusted p-school behaviour and school entry score						Stage 3 adjusted externalising and internalising age 10/11 yrs						Stage 1 adjusted early confounders						Stage 2 adjusted p-school behaviour and school entry score						Stage 3 adjusted externalising and internalising age 10/11 yrs

				beta		p				beta		p				beta		p				beta		p				beta		p				beta		p

		Adverse life events		0.10		0.000				0.10		0.000				0.09		0.000				0.34		0.002				0.32		0.004				0.28		0.008

		Parental education		-0.06		0.017				-0.06		0.007				-0.04		0.061				0.05		0.646				0.04		0.707				0.04		0.746

		Family income		0.00		0.827				-0.00		0.930				0.00		0.996				-0.02		0.763				-0.03		0.724				0.01		0.941

		Male sex		-0.13		0.002				-0.15		0.000				-0.26		0.000				-1.63		0.000				-1.64		0.000				-1.76		0.000

		Maternal depression		0.00		0.939				0.00		0.983				-0.00		0.773				0.06		0.022				0.05		0.043				0.04		0.123

		Nonresident father		0.07		0.446				0.08		0.413				0.07		0.458				0.05		0.898				0.06		0.874				-0.03		0.935

		Mother smoker		0.01		0.003				0.01		0.008				0.01		0.013				0.03		0.109				0.03		0.129				0.03		0.154

		Partner smoker		0.00		0.553				0.00		0.585				0.00		0.842				-0.02		0.448				-0.02		0.422				-0.03		0.371

		Smoked in pregnancy		0.16		0.083				0.15		0.097				0.14		0.126				1.07		0.009				1.04		0.010				1.00		0.013

		Partner depression		0.00		0.761				0.00		0.953				0.00		0.957				0.09		0.014				0.09		0.016				0.09		0.017

		Cohort year 02		0.14		0.005				0.15		0.003				0.13		0.013				0.12		0.536				0.14		0.477				0.08		0.686

		Cohort year 04		-0.09		0.083				-0.09		0.067				-0.07		0.161				-0.31		0.182				-0.32		0.184				-0.30		0.215

		Mother's social support		-0.00		0.599				-0.00		0.587				-0.00		0.623				0.01		0.585				0.01		0.527				0.02		0.442

		pre-school externalising problems								0.04		0.000				0.02		0.090										0.06		0.130				0.02		0.600

		pre-school internalising problems								-0.04		0.000				-0.03		0.000										0.01		0.859				-0.02		0.648

		school entry (foundation) score								0.01		0.197				0.02		0.022										0.01		0.715				0.04		0.345

		externalising problems age 10/11														0.05		0.000																0.04		0.170

		internalising problems age 10/11														-0.03		0.000																0.11		0.000



		School free school meals		-0.09		0.000				-0.09		0.000				-0.09		0.000				-0.25		0.011				-0.25		0.013				-0.25		0.011

		Junior school		-0.07		0.274				-0.07		0.268				-0.07		0.258				-0.18		0.447				-0.18		0.462				-0.20		0.435

		Positive school ethos		-0.04		0.190				-0.03		0.279				-0.03		0.264				-0.16		0.118				-0.16		0.128				-0.16		0.176



		Events

		Parental education

		Family income

		Male sex

		Maternal depression

		Nonresident father

		Mother smoker

		Partner smoker

		Smoked in pregnancy

		Partner depression

		Cohort year 02

		Cohort year 04

		Mother's social support

		pre-school externalising problems

		pre-school internalising problems

		school entry (foundation) score

		externalising problems age 10/11

		internalising problems age 10/11

		School free school meals

		Junior school

		Positive school ethos





ind effecs

		Outcome age 13		Mediator age 10-11		Indirect effect		p

		Risk behaviour		Externalising problems		0.015		0.015

				Internalising problems		-0.009		0.012

		Depressive symptoms		Externalising problems		0.012		0.211

				Internalising problems		0.038		0.024

														0.4243411		0.0233733		0.8253088

														1.5285829045		1.0236485963		2.2825855189

														0.5316922		0.2921431		0.7712413		0

														1.7018096757		1.339294657		2.1624488362





unaj odds

				Odds Ratio

				------------						factors		countdown

		factors		odds		lower		upper

		depression		2.023041		0.701409		1.073659		depression		6

		smoking		1.793898		0.529895		0.752039		smoking		5

		alcohol		1.794771		0.394557		0.505736		alcohol		4

		cannabis		1.798763		0.8157908		1.492833		cannabis		3

		sexual behaviour		1.473572		0.361411		0.478857		sexual behaviour		2

		any risk behaviour		1.753191		0.361109		0.45478		any risk behaviour		1

		factors

				lower		upper

		depression		0.701409		1.073659

		smoking		0.529895		0.752039

		alcohol		0.394557		0.505736

		cannabis		0.8157908		1.492833

		sex		0.361411		0.478857

		any risk behaviour		0.361109		0.45478



factors	depression	smoking	alcohol	cannabis	sexual behaviour	any risk behaviour	6	5	4	3	2	1	odds	1.0736589999999997	0.7520389999999999	0.50573600000000019	1.4928330000000003	0.47885699999999987	0.45478000000000018	0.70140900000000017	0.529895	0.39455699999999982	0.81579079999999993	0.36141100000000015	0.3611089999999999	2.0230410000000001	1.793898	1.7947709999999999	1.7987629999999999	1.4735720000000001	1.7531909999999999	6	5	4	3	2	1	
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school

				Age 10/11 				Age 13 

				Externalising 				Risk behaviour

		Free school meals		-0.33		*		-0.09		***

		Positive ethos		-0.23				-0.03



				Internalising 				Depressive symptoms

		Free school meals		-0.06				-0.25		*

		Positive ethos		-0.31		*		-0.16







MRC/CSO Social and Public Health Sciences Unit, University of Glasgow

Moderating effects of primary school environment

Cross-level interactions – tested in Mplus using random slope models
• No moderation of associations between ACEs and

• teen outcomes
• age 10-11 internalising/externalising problems

ACEs Externalising problems
Internalising problems

Depressive symptoms
Risk behaviours

Early childhood Primary school  age 10/11 Age 13

School SES
School ethos



MRC/CSO Social and Public Health Sciences Unit, University of Glasgow

Summary

Positive
ethos

Risk behaviours

Early childhood Primary school  age 10/11 Age 13

ACEs
Externalising
problems

Internalising
problems

Depressive symptoms

% Free
school meals

Positive effect

Negative effect



MRC/CSO Social and Public Health Sciences Unit, University of Glasgow

Conclusions

• Strengths & limitations
• Community sample suited to school effects study
• Uncertain generalisability

• ACEs associated with negative teen outcomes
• Primary school environment impacts socio-emotional adjustment
• Does not compensate for ACE exposure

• Children with ACEs need earlier, targeted support
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