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Supplementary material

Measurement of confounders

Potential confounders were chosen based on evidence from previous studies for an
association with both the exposure (alcohol consumption or dependence) and the outcome
(depression).’* Child sex was recorded at birth. Maternal questionnaires during pregnancy
were used to assess housing tenure (rented versus owned or mortgaged), and maternal
education (qualifications at high school level or below versus qualifications beyond high
school). Maternal depressive symptoms were assessed at eight weeks postnatal using the
10-item Edinburgh Postnatal Depression Scale (range 0 to 30).'? Parental problematic
alcohol use was assessed on eight occasions from the child’s birth to 11 years of age, with
guestionnaires sent to mothers and their partners, asking whether this had occurred since
the last assessment. Any positive endorsement from either parent of problem alcohol use
was coded as positive (yes/ no). Conduct problems were assessed using the five-item
conduct problems scale of the Strengths and Difficulties Questionnaire®® completed by
mothers when children were four years of age (range 0 to 10). At 16 years of age,
adolescents answered questions on experiences of being bullied since the age of 12 (yes/
no), and frequency of cigarette and cannabis use (response options: never/ not currently;
less than once a week; between 1 and 6 times a week; more than 6 times a week; every

day).



Supplementary Figure 1a. Structural equation model for the latent growth model for alcohol consumption; Alc Con = observed variable
measuring alcohol consumption (at age 16, 18, 19, 21 and 23 years); Int=latent intercept growth factor; Slp=linear slope growth factor;
Quad=quadratic slope growth factor
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Supplementary Figure 1b. Structural equation model for the second order latent growth model for alcohol dependence; AUD=observed AUDIT
dependence item (4, 5, 6 or 8); DSM=observed DSM-IV dependence item (1-7); Alc Dep = latent variable measuring alcohol dependence (at age
16, 18, 19, 21 and 23 years); Int=latent intercept growth factor; Slp=linear slope growth factor; Quad=quadratic slope growth factor; residual
covariances were estimated between corresponding items (AUDIT and DSM) over time, but not shown on the figure for clarity
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Interpretation of a probit coefficient in the context of the analysis models

Probit coefficients can be interpreted as the difference a unit increase in the exposure has
on the predicted z-score for the probability of the outcome. In unadjusted analyses, a probit
coefficient of 0.2 indicates that for each unit increase in the exposure, there is a 0.2 increase
in the z-score for the probability of depression. A positive sigh means the probability of the
outcome is increased when the exposure increases; a larger magnitude means this
probability increases faster. To facilitate interpretation of effect sizes, we converted z-scores
of the probability of depression into probabilities plotted as a function of exposure. For the
alcohol consumption growth curve, the scale of the growth factors is equivalent to the scale
for the AUDIT-C (range 0 to 12). For the alcohol dependence second order growth curve, the
scale of the growth factors is equivalent to the scale of the latent response variable
underlying the first ordinal indicator (frequency young person not able to stop drinking once
they started). Supplementary Figures 2a and 2b plot the probability of each dependence
item being present in the last year across the distribution of the dependence latent
intercept at age 18.



Supplementary Figure 2a. Probability of each AUDIT dependence item being reported as
present in the last year across the distribution of alcohol dependence at age 18 (latent
intercept)
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AUDA4 = How often in the past year have you found that you were not able to stop drinking once you started? AUD5 = How
often in the past year have you failed to do what was normally expected of you because of drinking? AUD6 = How often in
the past year have you needed a first drink in the morning to get yourself going after a heavy drinking session? AUDS8 =
How often in the past year have you been unable to remember what happened the night before because you had been
drinking?

Those with a score of zero on alcohol dependence at age 18 (latent intercept representing
average levels at age 18 years in the sample) have a 9% probability of not being able to stop
drinking once they started, a 11% probability of failing to do what was normally expected of
them because of drinking, a 1% probability of needing a first drink in the morning and a 51%
probability of being unable to remember what happened the night before because of
drinking. A score of one on the latent intercept represents an increase in these probabilities

to 37%, 44%, 5% and 85% respectively.



Supplementary Figure 2b. Probability of each DSM-IV dependence item being reported as
present in the last year across the distribution of alcohol dependence at age 18 (latent

intercept)
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Dependence latent intercept at age 18

DSM1 = How often during the past year have you needed to drink more alcohol than you used to in order to feel any
effect? DSM2 = How often during the past year did you have the shakes when you cut down or stopped drinking? DSM3 =
How often during the past year after drinking for a few hours or more, did you drink to keep from getting the shakes or
getting sick? DSM4 = How often during the past year have you set a limit on how much you’d drink but drank more? DSM5
= How often during the past year have you felt you needed to stop drinking or cut back on your drinking? DSM6 = How
often during the past year have you spent a great deal of your day drinking alcohol? DSM7 = How often during the past
year have you continued to drink even though it was causing you problems?



Annotated Mplus input file examining the association between the alcohol
dependence latent intercept and depression diagnosis after adjusting for

confounders

Title: Adjusted association between alcohol dependence latent intercept at
age 18 and depression at age 24

Data: file is dependence.dat;
Variable:
names are

id female tenure mum edu mum dep par_alc conduct 4 smoke 16 cannabis 16
bully 16 mfg 16 audc_16 audc_18 audc_ 19 audc 21 audc_ 23 aud4 16 aud5 16
aud6 16 aud8 16 aud4 18 aud5 18 aud6 18 aud8 18 aud4 19 aud5 19 aud6 19
aud8 19 aud4 21 aud5 21 aud6 21 aud8 21 aud4 23 aud5 23 aud6 23 aud8 23
dsml 18 dsm2 18 dsm3 18 dsm4 18 dsm5 18 dsm6 18 dsm7 18 dsml 21 dsm2 21
dsm3 21 dsm4 21 dsm5 21 dsm6 21 dsm7 21 dsml 23 dsm2 23 dsm3 23 dsm4 23
dsm5 23 dsm6 23 dsm7 23 dep 24;

! missing values coded as -9999
missing are all (-9999);
usevariables are

! confounders

female tenure mum edu mum dep par_ alc conduct 4 smoke 16 cannabis 16
bully 16 mfg 16

! alcohol dependence items from AUDIT between age 16 and 23

aud4 16 aud5 16 aud6 16 aud8 16 aud4 18 aud5 18 aud6 18 aud8 18 aud4 19
aud5 19 aud6 19 aud8 19 aud4 21 aud5 21 aud6 21 aud8 21 aud4 23 aud5 23
aud6 23 aud8 23

! alcohol dependence items based on DSM-IV symptoms between age 18 and 23

dsml 18 dsm2 18 dsm3 18 dsm4 18 dsm5 18 dsm6 18 dsm7 18 dsml 21 dsm2 21
dsm3 21 dsm4 21 dsm5 21 dsm6 21 dsm7 21 dsml 23 dsm2 23 dsm3 23 dsmé4 23
dsm5 23 dsm6_ 23 dsm7_23

! depression at age 24 (outcome)

dep 24;

! defining all alcohol dependence items and depression as categorical
categorical are

aud4 16 aud5 16 aud6 16 aud8 16 aud4 18 aud5 18 aud6 18 aud8 18 aud4 19
aud5 19 aud6_ 19 aud8 19 aud4 21 aud5 21 aud6 21 aud8 21 aud4 23 aud5 23
aud6 23 aud8 23 dsml 18 dsm2 18 dsm3 18 dsm4 18 dsm5 18 dsm6 18 dsm7 18
dsml 21 dsm2 21 dsm3 21 dsm4 21 dsm5 21 dsm6 21 dsm7 21 dsml 23 dsm2 23
dsm3 23 dsm4 23 dsm5 23 dsm6 23 dsm7_ 23 dep 24;



! defining sample size as those who have complete data on the alcohol
consumption scale (AUDIT-C) from at least one time point

! Mplus will automatically reduce sample size to those with complete data
on all the confounders (N = 3,902)

useobservations are

audc_16 NE -9999 OR audc 18 NE -9999 OR audc_19 NE -9999 OR audc 21 NE -
9999 OR audc 23 NE -9999;

! defining the inverse probability weight used to address bias from missing
data

weight = ipw weight;
Analysis:
proc = 4 (starts);

! using weighted least squares means and variance adjusted (WLSMV)
estimation to accommodate multiple ordinal latent variable indicators

estimator = wlsmv;

! using theta parameterisation to work with residual variances rather than
scale factors

parameterization = theta;

! including technical 1, 3 and 4 output and confidence intervals
Output: techl tech3 tech4 cinterval;

! model specifications

Model:

! first order factors are the alcohol dependence latent variables: depléb,
depl8, depl9, dep2l, dep23

! second order factors are the growth factors from a quadratic latent
growth curve model: latent intercept (i), linear slope (s), quadratic
factor (qg)

! DEFINING THE FIRST ORDER FACTORS

! using a fully invariant model with loadings and thresholds for dependence
items fixed to equality over time using the steps outlined in Mplus version
7.1 (https://www.statmodel.com/download/Version7.lxLanguage.pdf)

! factor loadings for the same latent variable indicator are fixed to
equality across time points (e.g., factor loading for aud4 fixed to be the
same at ages 16, 18, 19, 21, and 23)

! latent variable for alcohol dependence at age 16 with indicators based on
AUDIT questions

depl6 by aud4 16 (aud4)
aud5 16 (audb)
aud6 16 (audé6)

aud8 16 (aud8);


https://www.statmodel.com/download/Version7.1xLanguage.pdf

! latent variable for alcohol dependence at age 18 with indicators based on
AUDIT questions and DSM-IV symptoms

depl8 by aud4 18 (aud4)
aud5 18 (audb)
aud6 18 (aud6)
aud8 18 (aud8)
dsml 18 (dsml)
dsm2 18 (dsm2)
dsm3 18 (dsm3)
dsm4 18 (dsm4)
dsm5 18 (dsmb)
dsm6_ 18 (dsmb6)
dsm7 18 (dsm7);

! latent variable for alcohol dependence at age 19 with indicators based on
AUDIT questions

depl9 by aud4 19 (aud4)
aud5 19 (audb)
aud6_19 (audb)
aud8 19 (aud8);

! latent variable for alcohol dependence at age 21 with indicators based on
AUDIT questions and DSM-IV symptoms

dep2l by aud4 21 (aud4)
aud5 21 (audb)
aud6 21 (audb)
aud8 21 (aud8)
dsml 21 (dsml)
dsm2 21 (dsm2)
dsm3 21 (dsm3)
dsm4 21 (dsm4)
dsm5 21 (dsmb)
dsm6 21 (dsmb)
dsm7 21 (dsm7);

! latent variable for alcohol dependence at age 23 with indicators based on
AUDIT questions and DSM-IV symptoms

dep23 by aud4 23 (aud4)

aud5 23 (audb)



aud6 23 (audb)
aud8 23 (aud8)
dsml 23 (dsml)
dsmZ2 23 (dsm2)
dsm3 23 (dsm3)
dsm4 23 (dsm4)
dsm5 23 (dsmb5)
dsm6_ 23 (dsmb)
dsm7 23 (dsm7);

! thresholds for
across time points

16, 18, 19,

! number of thresholds for each latent variable indicator depends on the

(e.qg.,

21, and 23)

number of categories

thresholds)

(i.e.,

! fixing thresholds for indicators based

[aud4 1651
[aud4 1652
[aud4 1653
[aud5 1651
[aud5 1652
[aud6 1651
[aud8 1651
[aud8 16$2

[aud8_ 1653

aud4 1851
aud4 1882
audd 18%3
aud5 1851
audb 1882
aud6 1851
aud4 18$1
aud4 18%2

aud4_18$3

aud4 1951
aud4 1982
aud4 19S3
aud5 1951
aud5 1982
aud6 1951
aud8 19%1
aud8 1932

aud8 1953

aud4 2181
aud4 2182
aud4 2153
aud5 2151
aud5 2182
aud6 21351
aud8 2151
aud8 212

auds_21$3

! fixing thresholds for indicators based

[dsml 1831 dsml 2181 dsml 23$1]

[dsml_ 1852
[dsml 1853
[dsm2 1851
[dsm3 18$1
[dsm4 1851
[dsm4_18$2
[dsmd_ 1853
[dsm5 18$1

[dsm5 18%2

dsml_ 2182
dsml_21$3
dsm2 2151
dsm3 2151
dsm4_ 2151
dsm4 2182
dsm4_21$3
dsm5 2151

dsm5 2182

dsml_2352]
dsml 2353]
dsm2 23%1]
dsm3 2351]
dsm4 23$1]
dsmd 23$2]
dsm4 2353]
dsm5 23%1]

dsm5 23%2]

the same latent variable indicator are fixed to equality
threshold 1 for aud4 fixed to be the same at ages

an indicator with 4 categories will have 3

on AUDIT questions

aud4 23$1]
aud4 23%52]
aud4 2353]
aud5 23$1]
aud5 23%2]
aud6 23$1]
aud8 23%51]
auds 23$2]

auds_2353]

(aud4_thl);
(aud4 _th2);
(aud4_th3);
(aud5_thl);
(aud5 _th2);
(aud6_thl);
(aud8 thl);
(aud8_th2);

(aud8_th3);

on DSM-IV symptoms

(dsml thl);

(dsml th2);

(dsml_ th3);

(dsm2_thl);

(dsm3 thl);

(dsm4 _thl);

(dsm4_th2) ;

(dsm4 th3);

(dsm5_thl) ;

(dsm5 th2);

10



[dsm5 18$3 dsm5 21$3 dsm5 2353] (dsm5_th3);
[dsm6 1851 dsm6 2151 dsmé6 235$1] (dsm6_thl);
[dsm6 1882 dsmé6 2152 dsmé6_23$2] (dsm6_th2);
[dsm6 18$3 dsmé 2183 dsm6_23$3] (dsm6_th3);
[dsm7 18381 dsm7 21$1 dsm7 23%1] (dsm7_ thl);
[dsm7 1852 dsm7 21$2 dsm7_2352] (dsm7_th2);
[dsm7 18$3 dsm7 21$3 dsm7 23$3] (dsm7_ th3);

! residual variances for indicators based on AUDIT questions at age 16
freely estimated

aud4 16 aud5 16 aud6 16 aud8 16;

! residual variances for indicators based on AUDIT questions and DSM-IV
symptoms at age 18 set to 1

aud4 18@1 aud5 18@1 aud6 18@1 aud8 18Q@1 dsml 18@1 dsm2 18@1 dsm3 18@1
dsm4 18@1 dsm5 18@1 dsmé6 18@1 dsm7 18Q1;

! residual variances for indicators based on AUDIT questions at age 19
freely estimated

aud4 19 aud5 19 audé6 19 aud8 19;

! residual variances for indicators based on AUDIT questions and DSM-IV
symptoms at age 21 freely estimated

aud4 21 aud5 21 aud6 21 aud8 21 dsml 21 dsm2 21 dsm3 21 dsm4 21 dsm5 21
dsm6_21 dsm7_ 21;

! residual variances for indicators based on AUDIT questions and DSM-IV
symptoms at age 23 freely estimated

aud4 23 aud5 23 aud6_ 23 aud8 23 dsml 23 dsm2 23 dsm3 23 dsm4 23 dsm5 23
dsm6_23 dsm7_ 23;

! residual covariances freely estimated between the same latent class
indicator across time points

! residual covariances for indicators based on AUDIT questions
aud4 16 with aud4 18 aud4 19 aud4 21 aud4 23;

aud4 18 with aud4 19 aud4 21 aud4 23;

aud4 19 with aud4 21 aud4 23;

aud4 21 with aud4 23;

aud5 16 with aud5 18 aud5 19 aud5 21 aud5 23;

aud5 18 with aud5 19 aud5 21 aud5_ 23;

aud5 19 with aud5 21 aud5 23;

aud5 21 with aud5 23;

aud6 16 with aud6 18 aud6 19 aud6 21 aud6 23;

aud6 18 with aud6 19 audé6 21 audé6 23;



aud6 19 with aud6 21 aud6 23;

aud6 21 with aud6 23;

aud8 16 with aud8 18 aud8 19 aud8 21 aud8 23;
aud8 18 with aud8 19 aud8 21 aud8 23;

aud8 19 with aud8 21 aud8 23;

aud8 21 with aud8 23;

! residual covariances for indicators based on DSM-IV symptoms
dsml 18 with dsml 21 dsml 23;

dsml 21 with dsml 23;

dsm2 18 with dsm2 21 dsm2 23;

dsm2 21 with dsm2 23;

dsm3 18 with dsm3 21 dsm3 23;

dsm3 21 with dsm3 23;

dsm4 18 with dsm4 21 dsmd4 23;

dsm4 21 with dsm4 23;

dsm5 18 with dsm5 21 dsm5 23;

dsm5 21 with dsm5 23;

dsm6 18 with dsm6 21 dsm6 23;

dsm6 21 with dsm6 23;

dsm7 18 with dsm7 21 dsm7 23;

dsm7 21 with dsm7 23;

! SETTING UP THE SECOND-ORDER GROWTH MODEL

! estimating a quadratic latent growth curve using alcohol dependence
latent variables (first order factors) from age 16 to 23 with the latent
intercept fixed at age 18

i s g | depl6@-1.32 depl8@-0.17 depl9@0.66 dep21@2.91 dep23@4.83;

! estimating variance of the latent intercept and linear slope (second
order factors)

! variance of quadratic slope set to zero given minimal variability
i s g@oO;

! estimating covariance between latent intercept and linear slope

! covariances for quadratic slope will be automatically set to zero
i with s;

! estimating mean of linear slope and quadratic slope

! mean of latent intercept is fixed to zero to identify the model

[1@0 s g];
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! covariance between first order factors is set to zero given that their
relationship is explained by the second order factors (latent intercept,
linear slope and gquadratic factor)

depl6 with depl8@0 depl9@0 dep2l@0 dep23@0;

depl8 with depl9@0 dep21@0 dep23@0;

depl9 with dep21Q@0 dep23@0;

dep21 with dep23@0;

! covariance between first order and second order factors set to zero
! covariances for quadratic slope will be automatically set to zero
depl6 depl8 depl9 dep2l dep23 with i@0 s@0;

! first order factors are centred (mean set to zero)

[depl6@0 depl9@0 dep2l@0 dep23@0];

! additional parameter included for first order factor assessed during a

clinic (rather than questionnaire) to allow trajectory function to absorb

artefactual differences between clinic and questionnaire data

[depl8];

! time-specific residual variances for first-order factors permitted to be

heteroskedastic between but not within assessment technique
depl6 depl9 dep2l dep23 (same);

depl8;

! PROBIT REGRESSION MODEL FOR THE ASSOCIATION BETWEEN THE LATENT INTERCEPT

FOR ALCOHOL DEPENDENCE AND DEPRESSION
! regressing depression on alcohol latent intercept and confounders

dep 24 on i female tenure mum edu mum dep par_ alc conduct 4 smoke 16
cannabis 16 bully 16 mfg 16;

13



Supplementary Figure 3. Flow chart of retention in the Avon Longitudinal Study of Parents

and Children (ALSPAC) sample

ALSPAC Phase 1 live births

N = 14062
I— ________________________ 1
-------------------- 1 Notalive at age 1 year (n=74) |
_________________________ 1

v

N =13988
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"""""""""" P and second-born twins (n=178), !
v ! consent withdrawn (n=25) !
N = 13775 Bt '

A
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repeated assessments for alcohol- Sa.lmple used to q§r|ve
related problems inverse probability
N =10711 weights
v

Data available for at least 1 of 5
repeated measures of alcohol-related
problems
N=6772

A 4

Complete data on potential -
confounders Sample used in all

N = 3902 analyses

\ 4

Complete data on potential
confounders and outcome
N =2222
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Detail on the pattern and correlates of missing data

The analysis sample included those with data from at least one time-point for alcohol use
and confounders (N = 3902). Of this sample, 1034 (27%) had complete data on alcohol
consumption at all five time-points, 1057 (27%) had complete data at four time-points, 768
(20%) had complete data at three time points, 603 (15%) had complete data at two time-
points, and 440 (11%) had complete data at one time point. Supplementary Table 2a shows
the percentage of missing data and associations with being missing from the analysis sample
for key study variables. Supplementary Table 2a shows that confounders included in the
analysis models (including sex, housing tenure, maternal education, maternal depression,
child conduct problems, frequency of smoking, and depression symptoms at age 16) were
strongly associated with missingness.

Supplementary Table 2b shows the percentage of missing data and associations with
missingness for an additional selection of demographic variables. Maternal questionnaires
completed during pregnancy or in the early postnatal period were used to assess household
crowding (up to one person per room in house (1pprm) or more than one person per room
(1+pprm)), ethnicity (non-white or white), parity (study child 1%, 2", 37 or subsequent child
born in family), mother smoked in pregnancy (no or yes), and marital status (married, never
married or widowed/ divorced). Social class was based on the Registrat General’s
classification of occupations and grouped into four categories, using the highest social class
of either parent: | (professional); Il (managerial and technical); 1l (skilled manual or non-
manual); and IV (semi-skilled manual) or V (unskilled). For household income, the average
was taken from assessments when the study child was aged 33 months and aged 47 months

and split into quintiles. This measure was rescaled to account for estimated housing

15



benefits, family size and composition, and was expressed in 1995 prices. Supplementary

Table 2b shows that all demographic variables were strongly associated with missingness.
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Supplementary Table 1. Question wording, response categories, and how the items were

analysed for all alcohol items

containing alcohol?

times a month; 3=2-3 times a
week; 4=4 or more times a week

Questionnaire Iltem Response options \ Analysis
AUDIT-consumption
1. How often do you have a drink O=never; 1=monthly or less; 2=2-4 | Numeric

variable derived
at ages 16, 18,

2. How many units containing alcohol
do you have on a typical day when
you are drinking?

0=0to 2;1=3 or 4; 2=5o0r 6; 3=7 to
9; 4=10 or more

19, 21 and 23 by
summing
responses to

3. How often do you have six or more
units on one occasion?

O=never; 1=less than monthly;
2=monthly; 3=weekly; 4=daily or
almost daily

these three
items (range O-
12)

AUDIT-dependence: How often in the past year have you...

4. ..found that you were not able to
stop drinking once you started?

O=never; 1=less than monthly;
2=monthly; 3=weekly*; 4=daily or
almost daily*

Ordinal (or
binary) latent
variable

5. ...failed to do what was normally
expected of you because of drinking?

O=never; 1=less than monthly;
2=monthly*; 3=weekly*; 4=daily or
almost daily*

indictors at ages
16, 18, 19, 21
and 23

6. ...needed a first drink in the
morning to get yourself going after a
heavy drinking session?

O=never; 1=less than monthly*;
2=monthly*; 3=weekly*; 4=daily or
almost daily*

8. ...been unable to remember what
happened the night before because
you had been drinking?

O=never; 1=less than monthly;
2=monthly; 3=weekly*; 4=daily or
almost daily*

DSM-IV symptoms: How often during the past year...

1. ...have you needed to drink more
alcohol than you used to in order to
feel any effect?

O=never; 1=less than monthly;
2=monthly; 3=weekly*; 4=daily or
almost daily*

Ordinal (or
binary) latent
variable

2. ...did you have the shakes when
you cut down or stopped drinking?

3. ...after drinking for a few hours or
more, did you drink to keep from
getting the shakes or getting sick?

O=never; 1=less than monthly*;
2=monthly*; 3=weekly*; 4=daily or
almost daily*

indictors at ages
18, 21 and 23

4. ...have you set a limit on how much
you’d drink but drank more?

5. ...have you felt you needed to stop
drinking or cut back on your drinking?

6. ...have you spent a great deal of
your day drinking alcohol?

7. ...have you continued to drink even
though it was causing you problems?

O=never; 1=less than monthly;
2=monthly; 3=weekly*; 4=daily or
almost daily*

* these response options were collapsed together to prevent cell sizes less than 10
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Supplementary Table 2a. Percentage of missing data and associations with being missing

from the analysis sample for key study variables

Full cohort Analysis Missing Analysis
(N =13775) sample from sample
(N =3902) analysis (N =3902)
sample
(N = 9873)
Variable n (%) missing  n (%) missing n (%) or n (%) or OR (95% Cl)
Mean (SD) Mean (SD)
Confounders
Sex 0 0 p < 0.001
Male - - 5466 (55%) 1638 (42%)  Reference
Female - - 4407 (45%) 2264 (58%)  0.58 (0.54, 0.63)
Housing tenure 951 (7%) 0 p <0.001
Owned or mortgaged - - 6019 (67%) 3378 (87%)  Reference
Rented - - 2903 (33%) 524 (13%)  3.11(2.81, 3.44)
Maternal education 1557 (11%) 0 p <0.001
Beyond high school - - 2369 (28%) 1949 (50%)  Reference
High school or below - - 5947 (72%) 1953 (50%) 2.51(2.32,2.71)
Maternal depressive 2234 (16%) 0 6.34 (4.94) 5.49 (4.42) 1.04 (1.03,
symptoms 1.05); p< 0.001
Parental problem alcohol use | 1689 (12%) 0 p=0.54
No - - 7571 (93%) 3622 (93%) Reference
Yes - - 613 (7%) 280 (7%) 1.05 (0.90, 1.21)
Conduct problems, age 4 4418 (32%) 0 2.08 (1.46) 1.81(1.34) 1.15(1.11,
1.18); p< 0.001
Being bullied, age 16 8989 (65%) 0 p = 0.046
No - - 710 (80%) 3244 (83%)  Reference
Yes - - 174 (20%) 658 (17%)  1.21(1.00, 1.45)
Frequency of smoking 8983 (65%) 0 0.61 (1.28) 0.48 (1.16) 1.09 (1.03,
cigarettes, age 16 1.15); p =0.0056
Frequency of smoking 8984 (65%) 0 0.16 (0.54) 0.15 (0.55) 1.00 (0.88,
cannabis, age 16 1.15); p = 0.95
Depressive symptoms, age 16 | 9051 (66%) 0 6.36 (6.04) 5.79 (5.52) 1.02 (1.00,
1.03); p=0.0093
Exposures
Alcohol consumption, age 16 9107 (66%) 94 (2%) 4.17 (3.01) 4.25 (2.83) 0.99 (0.96,
1.01); p=0.35
Alcohol consumption, age 18 9889 (72%) 1465 (38%) 4.87 (2.65) 4.59 (2.50) 1.04 (1.02,
1.07); p= 0.0010
Alcohol consumption, age 19 10659 (77%) 1653 (42%) 5.47 (3.00) 5.61(2.76) 0.98 (0.96,
1.01); p=0.21
Alcohol consumption, age 21 9880 (72%) 1397 (36%) 5.64 (2.75) 5.81(2.69) 0.98 (0.95,
1.00); p=0.069
Alcohol consumption, age 23 10128 (74%) 1553 (40%) 4.91 (2.65) 5.03 (2.50) 0.98 (0.96,
1.01); p=0.19
Outcome
Depression, age 24 10145 (74%) 1680 (43%) p =0.50
No - - 1249 (89%) 1987 (89%)  Reference
Yes - - 159 (11%) 235(11%)  1.08(0.87, 1.33)
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Supplementary Table 2b. Percentage of missing data and associations with being missing

from the analysis sample for demographic variables and indicators for the inverse

probability weight (IPW)

Full cohort Analysis Missing from Analysis
(N =13775) sample analysis sample
(N =3902) sample (N =3902)
(N = 9873)
Variable n (%) missing  n (%) missing  n (%) n (%) OR (95% Cl)
Demographics
Income 3994 (29%) 157 (4%) p <0.001
Highest 20% - - 988 (16%) 997 (27%) Reference
3 - - 1065 (18%) 888 (24%) 1.21(1.07, 1.37)
2 - - 1205 (20%) 740 (20%) 1.64 (1.45, 1.87)
1 - - 1283 (21%) 656 (18%) 1.97 (1.74, 2.24)
Lowest 20% - - 1495 (25%) 464 (12%) 3.25(2.83, 3.73)
Social class 2461 (18%) 138 (4%) p < 0.001
| - - 750 (10%) 755 (20%) Reference
I - - 2975 (39%) 1747 (46%) 1.71(1.52, 1.93)
Il - - 3262 (43%) 1153 (31%) 2.85(2.52, 3.22)
IV orV - - 563 (7%) 109 (3%) 5.20 (4.14, 6.54)
Household crowding | 1172 (9%) 49 (1%) p < 0.001
Up to 1pprm - - 7997 (91%) 3738 (97%) Reference
1+ pprm - - 753 (9%) 115 (3%) 3.06 (2.51, 3.74)
Ethnicity 1869 (14%) 49 (1%) p <0.001
Non-white - - 474 (6%) 126 (3%) Reference
White - - 7579 (94%) 3727 (97%) 0.54 (0.44, 0.66)
IPW indicators
Maternal smoking in | 804 (6%) 11 (0.3%) p < 0.001
pregnancy
No - - 6333 (70%) 3285 (84%) Reference
Yes - - 2747 (30%) 606 (16%) 2.35(2.13, 2.59)
Marital status 872 (6%) 11 (0.3%) p < 0.001
Married - - 6418 (71%) 3249 (83%) Reference
Never married - - 1999 (22%) 463 (12%) 2.19 (1.96, 2.44)
Widowed/ divorced - - 595 (7%) 179 (5%) 1.68 (1.42, 2.00)
Parity 1052 (8%) 36 (1%) p <0.001
First - - 3806 (43%) 1893 (49%) Reference
Second - - 3089 (35%) 1362 (35%) 1.13 (1.04, 1.23)
Third - - 1349 (15%) 467 (12%) 1.44 (1.28, 1.62)
Fourth plus - - 613 (7%) 144 (4%) 2.12 (1.75, 2.56)
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Detail on the inverse probability weighting used to address missing data

Inverse probability weighting (IPW) has been recommended over alternative methods for
dealing with missing data (such as multiple imputation) in situations where whole blocks of
data are missing for a large proportion of individuals **. Weights were derived from a logistic
regression analysis between a set of measures assessed in pregnancy or early postnatal
period that were independently predictive of missing data and variables in the analysis
(maternal education, maternal smoking in pregnancy, maternal depression symptoms,
marital status, parity, housing tenure and child sex) and inclusion in the final sample (N =
3902/10,711). Minimal missing data on indicators used to derive weights were singly
imputed as the modal or mean value (all indicators had < 8% of values missing apart from
maternal depression symptoms which had 11% missing). Maternal depression symptoms
were log transformed to address the skewed distribution. The Hosmer-Lemeshow test was
used assess the fit of the missingness model, with results showing no indication of poor fit
(Hosmer-Lemeshow x? (df) = 9.66 (8); p = 0.29). Weights ranged from 1.4 to 12.5.

All analyses were run using inverse probability weighting to address any potential
bias caused by participant drop-out. Weighted estimates were similar to unweighted
estimates - see Supplementary Table 3 below for a comparison of associations for alcohol

dependence and alcohol consumption after adjusting for potential confounders.
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Supplementary Table 3. Comparison of adjusted associations between growth factors for

alcohol consumption and dependence with depression at age 24 years using weighted and

unweighted data; N = 3902

Weighted analyses

Unweighted analyses

Alcohol consumption
Latent intercept (18 years)
Linear slope

Alcohol dependence
Latent intercept (18 years)

Linear slope

-0.01 (-0.06, 0.03); p=0.60

0.01 (-0.40, 0.42); p=0.96

0.13 (0.02, 0.25); p=0.019

0.10 (-0.82, 1.01); p=0.84

-0.01 (-0.06, 0.03); p=0.57

-0.11 (-0.52, 0.30); p=0.59

0.12 (0.02, 0.23); p=0.023

0.09 (-0.86, 1.04); p=0.85
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Supplementary Table 4. Correlation matrix for all alcohol consumption and dependence items at age 18 years; N = 2439

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14.
1.AUDITI-C |1
2.AUDIT2-C | 0.34(0.02) 1
3.AUDIT3-C | 0.72(0.01) 0.68(0.01) 1
4.AUDIT4-D | 0.42(0.03) 0.38(0.03) 0.53(0.02) 1
5.AUDITS-D | 0.41(0.03) 0.34(0.03) 0.49(0.03) 0.62(0.03) 1
6.AUDIT6-D | 0.34(0.05)  0.32(0.05) 0.38(0.05) 0.57(0.05) 053(0.05) 1
7.AUDIT8-D | 0.49(0.02) 0.50(0.02) 0.66(0.02) 0.58(0.02) 0.58(0.03) 0.43(0.05) 1
8. DSM1 0.49(0.03)  0.44(0.03) 0.61(0.02) 052(0.03) 0.52(0.03) 0.54(0.05) 0.56(0.02) 1
9. DSM2 0.40(0.05)  0.36(0.06) 0.53(0.04) 0.69(0.04) 0.55(0.06) 0.53(0.08)  0.58(0.05)  0.59(0.05) 1
10. DSM3 0.27(0.06)  0.33(0.06) 0.41(0.05) 0.50(0.05) 0.46(0.06)  0.53(0.08)  0.44(0.05)  0.46(0.05)  0.75(0.06) 1
11. DSM4 0.44(0.03) 036(0.03) 0.52(0.02) 0.65(0.02) 0.60(0.03) 0.43(0.05) 0.57(0.02) 0.53(0.02) 0.53(0.06) 0.43(0.05) 1
12. DSM5 0.47(0.03)  0.32(0.03) 0.53(0.03) 0.64(0.03) 0.67(0.03) 0.57(0.05) 0.56(0.03) 0.56(0.03) 0.61(0.05) 0.49(0.06)  0.65(0.02) 1
13. DSM6 0.56(0.02) 0.49(0.02) 0.66(0.02) 0.60(0.03) 0.46(0.03) 0.57(0.05) 0.56(0.02)  0.56(0.03)  0.56(0.05)  0.55(0.05)  0.54(0.03) 0.56(0.03) 1
14. DSM7 0.39(0.04) 036(0.04) 0.50(0.04) 0.65(0.03) 0.66(0.03) 0.55(0.05) 0.58(0.03) 0.62(0.03) 0.64(0.06) 0.60(0.05) 0.55(0.03) 0.63(0.03) 0.57(0.03) 1

AUDIT1-C: alcohol frequency, AUDIT2-C: typical consumption, AUDIT3-C: bingeing, AUDIT4-D: unable to stop, AUDIT5-D: failed to do what was expected, AUDIT6-D: needed drink in morning,
AUDIT8-D: unable to remember, DSM1: tolerance, DSM2: withdrawal (shakes), DSM3: withdrawal (shakes and sick), DSM4: drank more than limit, DSM5: need to cut down, DSM6: time,
DSM7: causing problems

22



Detail on the first order latent growth curve for alcohol consumption

A first order quadratic latent growth curve was estimated to capture non-linear change in
alcohol consumption from age 16 to 23 years. Means, variances, and correlations for the
alcohol dependence growth factors in the unconditional model are shown in Supplementary

Table 5 below.

Supplementary Table 5. Means, variances, and correlations for alcohol consumption growth

factors; showing parameter estimate (standard error); N = 3902

1. 2. 3.
1. Latent intercept (at age 18 years) 1
2. Linear slope -0.35(0.03) 1
3. Quadratic factor 0 0 0
Mean 5.31(0.05) 0.59(0.02) -0.13(0.01)
Variance 4.51(0.13) 0.12 (0.01) 0

The latent intercept for the alcohol consumption growth curve was fixed at 18 years of age
with an average of 5.31 points (standard error (SE) = 0.05) on the AUDIT-C scale, and initially
increased 0.59 points per year (SE = 0.02), before decreasing with an average quadratic
factor of -0.13 (SE = 0.01). With the AUDIT-C, 25 is a validated cut-point representing
hazardous alcohol use.'®> There was a negative correlation between the latent intercept and
linear slope suggesting that those who have lower levels of alcohol consumption at age 18,
increase more rapidly over time (e.g., individual trajectories show a fanning in pattern, with
variability in alcohol consumption decreasing over time).
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Multivariable associations between potential confounders and alcohol consumption at age
18 (latent intercept) and the rate of change in alcohol consumption per year (linear slope)
are shown in Supplementary Table 6 below. Female sex had a negative association with
levels of alcohol consumption at age 18 years (latent intercept) and the rate of change per
year (linear slope). This suggests that females have lower levels of alcohol consumption at
age 18 compared to males, and increase more slowly over time. The pattern of findings was
similar for low maternal education. Parental problematic alcohol use was positively
associated with alcohol consumption at age 18 (latent intercept), but showed no association
with rate of change per year (linear slope). Again, getting bullied (and living in rented
accommodation) were associated with lower levels of alcohol consumption at age 18 (latent
intercept), but showed no association with rate of change per year (linear slope). Finally,
frequency of smoking cigarettes/ cannabis and depression symptoms were associated with
higher levels of consumption at age 18 (latent intercept) and a slower rate of change per

year (linear slope).
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Supplementary Table 6. Multivariable associations between potential confounders and

alcohol consumption growth factors; showing unstandardised beta coefficients (95%

confidence interval); N = 3902

Potential confounders

Alcohol consumption growth factors

Latent intercept (age | Linear slope
18)
Sex
Male Reference
Female -0.33 (-0.49, -0.17); -0.05 (-0.09, -0.01);

p<0.001

p=0.018

Housing tenure

Owned or mortgaged

Refe

rence

Rented

-0.28 (-0.52, -0.05);
p=0.018

-0.05 (-0.11, 0.01);
p=0.092

Maternal education

Beyond high school

Refe

rence

High school level or below

-0.20 (-0.35, -0.06);

-0.06 (-0.09, -0.02);

p=0.010 p=0.002
Maternal depressive symptoms 0.00 (-0.02, 0.02); 0.00 (-0.01, 0.004);
p=0.83 p=0.89
Parental problematic alcohol use
No Reference
Yes 0.48 (0.15, 0.81); 0.02 (-0.07, 0.11);
p=0.010 p=0.64
Conduct problems, age 4 -0.03 (-0.09, 0.03); -0.02 (-0.03, -0.002);
p=0.30 p=0.026
Being bullied, age 16
No Reference
Yes -0.45 (-0.65, -0.24); -0.01 (-0.06, 0.05);
p<0.001 p=0.73
Frequency of smoking cigarettes, age 16 | 0.54 (0.46, 0.62); -0.09 (-0.12, -0.07);
p<0.001 p<0.001
Frequency of smoking cannabis, age 16 0.56 (0.39, 0.73); -0.05 (-0.10, -0.001);
p<0.001 p=0.047

Depressive symptoms, age 16

0.01 (-0.001, 0.03);
p=0.076

-0.01 (-0.01, -0.001);
p=0.014
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Given a very small variance (0.010; SE = 0.002) for the quadratic factor, it was constrained to

zero in the main analyses. This resulted in a very small change in the model fit (quadratic

variance estimated: RMSEA=0.05; CF1=0.97; SRMR=0.04; quadratic variance zero:

RMSEA=0.06; CF1=0.94; SRMR=0.07). As pointed out by a reviewer, the decision to

constrain the quadratic factor variance to zero could have affected the results. Therefore,

we have re-run the fully adjusted model for alcohol consumption with the quadratic

variance freely estimated (Supplementary Table 7).

Supplementary Table 7. Comparison of adjusted associations between growth factors for

alcohol consumption with depression at age 24 years using a model where the quadratic

variance was constrained to zero (main analyses) and a model where it was freely

estimated; N = 3902

Quadratic variance
constrained to zero

Quadratic variance freely
estimated

Alcohol consumption
Latent intercept (18 years)
Linear slope

Quadratic factor

-0.01 (-0.06, 0.03); p=0.60

0.01 (-0.40, 0.42); p=0.96

-0.01 (-0.06, 0.03); p=0.59
0.65 (-1.18, 2.48); p=0.49

5.96 (-10.50, 22.41); p=0.48
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Supplementary Figure 4a. Path model showing association between alcohol consumption at age 18 (latent intercept) and depression after
adjusting for confounders; Alc Con = observed variable measuring alcohol consumption (at age 16, 18, 19, 21 and 23 years); Int=latent

intercept growth factor; Slp=linear slope growth factor; Quad=quadratic slope growth factor
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Supplementary Figure 4b. Path model showing association between rate of change in alcohol consumption per year (linear slope) and
depression after adjusting for the latent intercept and confounders; Alc Con = observed variable measuring alcohol consumption (at age 16,
18, 19, 21 and 23 years); Int=latent intercept growth factor; Slp=linear slope growth factor; Quad=quadratic slope growth factor
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Detail on the second order latent growth curve for alcohol dependence

A second order quadratic latent growth curve was estimated to capture non-linear change
in alcohol dependence from age 16 to 23 years. Means, variances, and correlations for the
alcohol dependence growth factors in the unconditional model are shown in Supplementary

Table 8 below.

Supplementary Table 8. Means, variances, and correlations for alcohol dependence growth

factors; showing parameter estimate (standard error); N = 3902

1. 2. 3.
1. Intercept (at age 18 years) 1
2. Linear slope -0.34(0.06) 1
3. Quadratic factor 0 0 0
Mean 0 0.22 (0.02)  -0.05 (0.01)
Variance 1.01 (0.10) 0.03(0.004) O

The mean of the latent intercept (at age 18 years) was fixed to zero to identify the model.
Alcohol dependence initially increased 0.22 points on the dependence latent variable per
year (SE = 0.02), before decreasing with an average quadratic factor of -0.05 (SE = 0.01).
Again, there was a negative correlation between the latent intercept and linear slope
suggesting that those who have lower levels of alcohol dependence at age 18, increase
more rapidly over time (e.g., individual trajectories show a fanning in pattern, with

variability in alcohol dependence decreasing over time). This negative correlation shows the
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importance of considering the rate of change in alcohol dependence in addition to average
levels, given that those who increase rapidly in levels of dependence across adolescence do

not necessarily begin with high levels.

Multivariable associations between potential confounders and alcohol dependence at age
18 (latent intercept) and the rate of change in alcohol dependence per year (linear slope)
are shown in Supplementary Table 9 below. Female sex had no association with alcohol
dependence at age 18 years (latent intercept) but had a negative association with the rate
of change per year (linear slope). This suggests that although males and females don’t differ
on their levels of alcohol dependence at age 18, females increase more slowly over time.
The pattern of findings was similar for low maternal education. In contrast to this, parental
problematic alcohol use, frequency of smoking cannabis, and depression symptoms were
positively associated with alcohol dependence at age 18 (latent intercept) but showed no
association with rate of change per year (linear slope). Somewhat surprisingly, getting
bullied between ages 12 and 16 years was associated with lower levels of alcohol
dependence at age 18(latent intercept). Finally, frequency of cigarette smoking was
associated with higher levels of dependence at age 18 (latent intercept) but a slower rate of

change per year (linear slope).

In both latent growth curve models, an additional parameter was included to allow
trajectory functions to absorb artefactual differences between clinic and questionnaire data.
These differences might be due to the tendency to more readily report alcohol use within
questionnaires completed at home.® This is equivalent to including an assessment-

technique dummy variable as a fixed effect in multilevel modelling formulations of latent
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growth models. The time-specific residual variances for repeated measures were permitted

to be heteroskedastic between but not within assessment technique.
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Supplementary Table 9. Multivariable associations between potential confounders and

alcohol dependence growth factors; showing unstandardised beta coefficients (95%

confidence interval); N = 3902

Potential confounders

Alcohol dependence growth factors

Latent intercept (age | Linear slope
18)
Sex
Male Reference
Female -0.02 (-0.12, 0.07); -0.05 (-0.08, -0.03);

p=0.61

p<0.001

Housing tenure

Owned or mortgaged

Refe

rence

Rented

-0.11 (-0.25, 0.03);
p=0.13

-0.02 (-0.06, 0.02);
p=0.42

Maternal education

Beyond high school

Refe

rence

High school level or below

-0.05 (-0.13, 0.04);
p=0.30

-0.05 (-0.08, -0.03);
p<0.001

Maternal depressive symptoms

0.01 (-0.001, 0.02);
p=0.077

0.000 (-0.003, 0.003);
p=0.84

Parental problematic alcohol use

No Reference
Yes 0.22 (0.03, 0.41); 0.01 (-0.05, 0.06);
p=0.026 p=0.77
Conduct problems, age 4 -0.02 (-0.06, 0.01); 0.00 (-0.01, 0.01);
p=0.21 p=0.98
Being bullied, age 16
No Reference
Yes -0.20 (-0.33, -0.08); -0.01 (-0.04, 0.03);
p=0.002 p=0.71
Frequency of smoking cigarettes, age 16 | 0.22 (0.17, 0.27); -0.03 (-0.05, -0.02);
p<0.001 p<0.001
Frequency of smoking cannabis, age 16 0.24 (0.13, 0.35); 0.01 (-0.02, 0.04);
p<0.001 p=0.42
Depressive symptoms, age 16 0.03 (0.02, 0.04); -0.002 (-0.01, 0.000);
p<0.001 p=0.11
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Given a very small variance (0.002; SE = 0.001) for the quadratic factor, it was constrained to

zero in the main analyses. This resulted in a very small improvement in the model fit

(quadratic variance estimated: RMSEA=0.02; CF1=0.97; SRMR=0.07; quadratic variance zero:

RMSEA=0.02; CF1=0.98; SRMR=0.07). As pointed out by a reviewer, the decision to

constrain the quadratic factor variance to zero could have affected the results. Therefore,

we have re-run the fully adjusted model for alcohol dependence with the quadratic variance

freely estimated (Supplementary Table 10).

Supplementary Table 10. Comparison of adjusted associations between growth factors for

alcohol dependence with depression at age 24 years using a model where the quadratic

variance was constrained to zero (main analyses) and a model where it was freely

estimated; N = 3902

Quadratic variance
constrained to zero

Quadratic variance freely
estimated

Alcohol dependence
Latent intercept (18 years)
Linear slope

Quadratic factor

0.13 (0.02, 0.25); p=0.019

0.10 (-0.82, 1.01); p=0.84

0.13 (0.02, 0.25); p=0.019
0.10 (-0.75, 0.94); p=0.83

0.34 (-6.51, 7.18); p=0.92
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Supplementary Figure 5a. Path model showing association between alcohol dependence at age 18 (latent intercept) and depression after
adjusting for confounders; Alc Dep = latent variable measuring alcohol dependence (at age 16, 18, 19, 21 and 23 years); Int=latent intercept
growth factor; Slp=linear slope growth factor; Quad=quadratic slope growth factor; observed AUDIT and DSM-1V dependence items not shown

on figure for clarity
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Supplementary Figure 5b. Path model showing association between rate of change in alcohol dependence per year (linear slope) and
depression after adjusting for the latent intercept and confounders; Alc Dep = latent variable measuring alcohol dependence (at age 16, 18, 19,

21 and 23 years); Int=latent intercept growth factor; Slp=linear slope growth factor; Quad=quadratic slope growth factor; observed AUDIT and
DSM-IV dependence items not shown on figure for clarity
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Sensitivity analyses

Sensitivity analyses included: i) regressing depression on the latent intercept fixed at each
age of the growth curve for consumption and dependence; ii) additionally adjusting for
household income, crowding, social class and ethnicity; and iii) rerunning analyses using

those with complete data on the outcome.

To aid interpretation of the lack of association between the linear slope for alcohol
consumption and dependence with depression (after adjusting for confounders), we
regressed depression on levels of alcohol consumption/ dependence at each age of the
growth curve (age 17 to 22 years) to examine whether the strength of association changed
across late adolescence and early adulthood. Supplementary Table 11 shows that although
the association for alcohol consumption weakens slightly over time and changes from
positive to negative (from age 20 years), there was no evidence for an association between
alcohol consumption at any age (latent intercept fixed at age 17 to 22 years) with
depression at age 24. Supplementary Table 12 shows that the association between alcohol
dependence and depression was also consistent across this developmental period. These
analyses (associations with moving latent intercept) and the lack of association with the
linear slope (shown in main text) both show that the associations between alcohol

consumption/ dependence and depression remain constant over time.
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Supplementary Table 11. Association between levels of alcohol consumption at each age of

the growth curve (latent intercept fixed at age 17 to 22 years) and depression at age 24

years using weighted data; N = 3902

Levels of alcohol Probit coefficient p value
consumption (latent  (95% Cl)

intercept)

Age 17 0.01 (-0.03, 0.05) 0.66
Age 18 0.01 (-0.04, 0.05) 0.80
Age 19 0.001 (-0.04, 0.05) 0.97
Age 20 -0.004 (-0.05, 0.04) 0.85
Age 21 -0.01 (-0.06, 0.04) 0.67
Age 22 -0.02 (-0.06, 0.03) 0.50

Supplementary Table 12. Association between levels of alcohol dependence at each age of

the growth curve (latent intercept fixed at age 17 to 22 years) and depression at age 24

years using weighted data; N = 3902

Levels of alcohol Probit coefficient p value
dependence (latent  (95% Cl)

intercept)

Age 17 0.21(0.11, 0.31) <0.001
Age 18 0.21(0.11, 0.32) <0.001
Age 19 0.21(0.11, 0.32) <0.001
Age 20 0.21(0.10, 0.31) <0.001
Age 21 0.20(0.10, 0.31) <0.001
Age 22 0.20 (0.09, 0.30) <0.001
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Supplementary Table 13 shows results from further sensitivity analyses for associations
between growth factors for alcohol consumption and dependence with depression at age 24
years. First, we adjusted for additional demographic confounders (household income,
crowding, social class and ethnicity; described in Supplement under ‘Detail on the pattern
and correlates of missing data) which may confound associations between alcohol and
depression, and are also strong predictors of being missing from the analysis sample. These
analyses therefore strengthen our assumption of adjusting for all known confounders, and
also our assumption that data are missing at random conditional on exogenous variables in
the analysis model. Conclusions from these analyses were unchanged.

Second, we re-ran associations using those with complete data on the outcome
(depression at age 24) in addition to confounders, which resulted in a drop in the sample
size from 3902 to 2222. Despite this drop in sample size, results were very similar to those

presented in the main text, and conclusions remained unchanged.
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Supplementary Table 13. Sensitivity analyses for associations between growth factors for

alcohol consumption and dependence with depression at age 24 years; showing

unstandardised probit coefficient (95% confidence interval)

Additionally adjusting for
demographic confounders?;
N = 3545

Using those with complete
outcome data3; N = 2222

Alcohol consumption
Latent intercept (18 years)
Linear slope?

Alcohol dependence
Latent intercept (18 years)

Linear slope?

-0.01 (-0.06, 0,03); p=0.58

-0.07 (-0.49, 0.36); p=0.76

0.12 (0.004, 0.23); p=0.042

0.44 (-0.49, 1.38); p=0.35

-0.01 (-0.06, 0.03); p= 0.57

-0.11 (-0.51, 0.30); p=0.60

0.13 (0.019, 0.24); p=0.021

0.11 (-0.83, 1.04); p=0.83

All analyses for the linear slope adjust for the latent intercept (at age 18 years);

2confounders included sex, housing tenure, maternal education, maternal depressive

symptoms, parents’ alcohol use, conduct problems, being bullied, cannabis and cigarette

use, depressive symptoms at age 16 years, household income, crowding, social class and

ethnicity; 3restrciting sample to those with complete data on the outcome (depression at

age 24) and adjusting for confounders used in the main text (sex, housing tenure, maternal

education, maternal depressive symptoms, parents’ alcohol use, conduct problems, being

bullied, cannabis and cigarette use, depressive symptoms at age 16 years)
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