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Supplementary Appendices

Supplementary table 1: MCS alcohol-related questions and criteria for inclusion in the case group

Questions Criteria

How many times have you had an alcoholic drink in the last 12 months? 3–5 times or more
How many times have you had an alcoholic drink in the last four weeks? 1–2 times or more
Have you ever drunk enough to feel drunk? Yes
Have you ever had five or more alcoholic drinks at a time? A drink is half a pint of lager, beer or
cider, one alcopop, a small glass of wine, or a measure of spirits.

Yes

How many times have you had five or more alcoholic drinks at a time? Once or more

Supplementary table 2: MCS to Whole Population explanatory variables mapping

MCS Predictor
Whole Population

Source
Time

Code MethodAnalogue Varying

Gender Gender WDSD No 1 = male
0 = female

Lone parent Living with single
adult

WDSD Yes

Additional
household member

Living with single
adult

WDSD Yes 0 = Never with a
single adult

1. Using RALF, number of
people sharing same house
with child at the above
mentioned 4 time points were
derived

1 = Always with
a single adult

2. Based on household
members’ age at the 4
time points, the number of
adults staying with child was
determined

2 = Ever been
with single adult

3. A binary variable was
created based on the number
adults at the household at 4
time points
4. A categorical summary
variable was created to
identify the overall status of
the concept variable

Mother’s SEC Employment
deprivation

WIMD reference
data from Welsh
Government

Yes 0 = Always in
least deprived
group

1. Welsh Index of Multiple
Deprivation (WIMD) quintile
scale on employment and
overall deprivation at each
time point for each RALF
was achieved.

1 = Always in
most deprived
group

2. WIMD quintile scale
between 1 and 5 (from most
to least deprivation).

2 = Ever belong
to most deprived
group

3. The study combined the
scale 1 and 2 to indicate the
most deprived group and the
rest 3 scales were classified as
least deprived group
4. A categorical summary
variable was created to
identify the overall status of
the concept variable

(Continued).
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Supplementary table 2: Continued

MCS Predictor
Whole Population

Source
Time

Code MethodAnalogue Varying

Mother alcohol use
during pregnancy

Mother’s alcohol-
related condition
during pregnancy

WECC, WLGP,
PEDW

No 1 = Yes 1. From WECC the maternal
ALF was obtained

0 = No 2. Based on gestational
age and the week of birth
the pregnancy period was
calculated
3. If the mother had an
alcohol-related code recorded
in WLGP or PEDW during
the pregnancy period then
a binary flag variable was
created

Guardian alcohol
use

Household member
with alcohol-related
hospital admission
record

WDSD, PEDW Yes 0 = Never lived
with someone
who had an
alcohol hospital
admission

1. Using RALF, any
household member had
an alcohol-related event
recorded in WLGP or PEDW
between birth to < nine
months, nine months to <
three years, three years to <
five years and five years to <
seven years -was identified

1 = Ever lived
with someone
who had an
alcohol hospital
admission

2. A categorical summary
variable was created

Living area Living area WDSD and Rural
Urban indicator
reference data
from Welsh
Government

Yes 0 = Always lived
in rural area

1. Each RALF is always
within a Lower super Output
Area (LSOA) code.

1 = Always lived
in urban area

2. Each LSOA code is further
categorised using the rural
urban indicators into urban,
village and town.

2 = Ever lived in
urban area

3. In this study village and
town are grouped together
and classified as rural.
4. A categorical summary
variable was created

Maternal age at
birth

Maternal age at
birth

WECC No Less than 20
years
20 to 24 years
25 to 29 years
30 to 34 years
35 years or over

Gestational age Gestational age WECC No 1 = not term
0 = term

(Continued).
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Supplementary table 2: Continued

MCS Predictor
Whole Population

Source
Time

Code MethodAnalogue Varying

Mother
longstanding illness

Mother’s any
comorbidity
Mother’s psychosis
disorder

WLGP, PEDW No 1 = yes Any longstanding health
condition, common mental
health condition and
psychosis disorder between
their birth and the seven
years of their child’s age

Mother’s common
mental health
condition

0 = no

Conduct disorder Conduct disorder
(CD)

WLGP No 1 = yes CD diagnosis/treatment by
GP between birth and age
seven

0 = no
Hyperactivity Attention Deficit

Hyperactivity
disorder (ADHD)

WLGP No 1 = yes ADHD diagnosis/treatment
by GP between birth and age
seven

0 = no
Emotional difficulty
Total difficulty score

Other mental health
condition

WLGP, PEDW No 1 = yes Any mental health condition
(apart from ADHD and CD
codes) reported in GP

0 = no Any mental health condition
related hospital admission
between birth and age seven

Health codes: 5
Read codes and 1
ICD10 codes

Health codes: 5
Read codes and 1
ICD10 codes

Read codes
from WLGP and
ICD10 codes
from PEDW

No Individual code recorded in
WLGP and PEDW between
birth and age 7
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Supplementary table 3: Alcohol-related ICD10 codes

ICD10 Code Description

E244 Alcohol-induced pseudo-Cushing’s syndrome
E512 Wernicke’s encephalopathy
F100 Mental and behavioural disorders due to use of alcohol
F101 Mental and behavioural disorders due to use of alcohol
F102 Mental and behavioural disorders due to use of alcohol
F103 Mental and behavioural disorders due to use of alcohol
F104 Mental and behavioural disorders due to use of alcohol
F105 Mental and behavioural disorders due to use of alcohol
F106 Mental and behavioural disorders due to use of alcohol
F107 Mental and behavioural disorders due to use of alcohol
F108 Mental and behavioural disorders due to use of alcohol
F109 Mental and behavioural disorders due to use of alcohol
G312 Degeneration of nervous system due to alcohol
G405 Special epileptic syndromes
G621 Alcoholic polyneuropathy
G721 Alcoholic myopathy
I426 Alcoholic cardiomyopathy
K292 Alcoholic gastritis
K700 Alcoholic fatty liver
K701 Alcoholic hepatitis
K702 Alcoholic fibrosis and sclerosis of liver
K703 Alcoholic cirrhosis of liver
K704 Alcoholic hepatic failure
K709 Alcoholic liver disease, unspecified
K852 Alcohol-induced acute pancreatitis
K860 Alcohol-induced chronic pancreatitis
O354 Maternal care for (suspected) damage to fetus from alcohol
Q860 Fetal alcohol syndrome (dysmorphic)
R780 Finding of alcohol in blood
T510 Toxic effect: Ethanol
X450–X459 Accidental poisoning by and exposure to alcohol
X650–X659 Intentional self-poisoning by and exposure to alcohol
Y150 Poisoning by and exposure to alcohol, undetermined intent
Y152 Poisoning by and exposure to alcohol, undetermined intent
Y154 Poisoning by and exposure to alcohol, undetermined intent
Y158 Poisoning by and exposure to alcohol, undetermined intent
Y159 Poisoning by and exposure to alcohol, undetermined intent
Y900 Blood alcohol level of less than 20 mg/100 ml
Y901 Blood alcohol level of 20–39 mg/100ml
Y902 Blood alcohol level of 40–59 mg/100ml
Y903 Blood alcohol level of 60–79 mg/100ml
Y904 Blood alcohol level of 80–99 mg/100ml
Y905 Blood alcohol level of 100–119 mg/100 ml
Y906 Blood alcohol level of 120–199 mg/100 ml
Y907 Blood alcohol level of 200–239 mg/100 ml
Y908 Blood alcohol level of 240 mg/100ml or more
Y909 Presence of alcohol in blood, level not specified
Y910 Mild alcohol intoxication
Y911 Moderate alcohol intoxication
Y912 Severe alcohol intoxication
Y913 Very severe alcohol intoxication
Y919 Alcohol involvement, not otherwise specified
Z502 Alcohol rehabilitation
Z714 Alcohol abuse counselling and surveillance
Z721 Alcohol use
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Supplementary table 4: Alcohol-related read codes

Read Code Description

136.. Alcohol consumption
1362 Trivial drinker – <1 u/day
1363 Light drinker – 1–2 u/day
1364 Moderate drinker – 3–6 u/day
1365 Heavy drinker – 7–9 u/day
1366 Very heavy drinker – >9 u/day
1368 Alcohol consumption unknown
1369 Suspect alcohol abuse – denied
136F. Spirit drinker
136G. Beer drinker
136H. Drinks beer and spirits
136I. Drinks wine
136J. Social drinker
136K. Alcohol intake above recommended sensible limits
136L. Alcohol intake within recommended sensible limits
136N. Light drinker
136O. Moderate drinker
136P. Heavy drinker
136Q. Very heavy drinker
136R. Binge drinker
136S. Hazardous alcohol use
136T. Harmful alcohol use
136V. Alcohol units per week
136W. Alcohol misuse
136X. Alcohol units consumed on heaviest drinking day
136Y. Drinks in morning to get rid of hangover
136Z. Alcohol consumption NOS
136a. Increasing risk drinking
136b. Feels should cut down drinking
136c. Higher risk drinking
136d. Lower risk drinking
136e. Declines to state current alcohol consumption
13Y8. Alcoholics anonymous
13ZY. Disqualified from driving due to excess alcohol
1462 H/O: alcoholism
1B1c. Alcohol induced hallucinations
1F9D. Replaces meals with drinks
2126C Alcohol dependence resolved
2577 O/E – breath – alcohol smell
388u. Fast alcohol screening test
38D2. Single alcohol screening questionnaire
38D3. Alcohol use disorders identification test
38D4. Alcohol use disorder identification test consumption questionnaire
38D5. Alcohol use disorder identification test Piccinelli consumption questionnaire
38Df. Five-shot questionnaire on heavy drinking
38Dz. Severity of alcohol dependence questionnaire
38P03 Health of the Nation Outcome Scale for Children and Adolescents item 4 – alcohol, substance/solvent misuse
38QA. CIWA-Ar - Clinical Institute Withdrawal Assessment for Alcohol scale, revised
38QE. Addiction Research Foundation Clinical Institute Withdrawal Assessment for Alcohol
44X3. Blood ethanol level
66e.. Alcohol disorder monitoring
66e0. Alcohol abuse monitoring
6792 Health ed. – alcohol
67A5. Pregnancy alcohol advice
67H0. Lifestyle advice regarding alcohol

(Continued).
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Supplementary table 4: Continued

Read Code Description

67K6. Cycle of change stage, alcohol
6892 Alcohol consumption screen
68S.. Alcohol consumption screen
7P221 Delivery of rehabilitation for alcohol addiction
8BA8. Alcohol detoxification
8BAs. Alcohol relapse prevention
8BAu. Alcohol harm reduction programme
8CAM. Patient advised about alcohol
8CAM0 Advised to abstain from alcohol consumption
8CAv. Advised to contact primary care alcohol worker
8CE1. Alcohol leaflet given
8CdK. Specialist alcohol treatment service signposted
8G32. Aversion therapy – alcoholism
8H35. Admitted to alcohol detoxification centre
8H7p. Referral to community alcohol team
8HHe. Referral to community drug and alcohol team
8HkG. Referral to specialist alcohol treatment service
8HkJ. Referral to alcohol brief intervention service
8IA7. Alcohol consumption screening test declined
8IAF. Brief intervention for excessive alcohol consumption declined
8IAJ. Declined referral to specialist alcohol treatment service
8IAt. Extended intervention for excessive alcohol consumption declined
8IEA. Referral to community alcohol team declined
8IH4. Alcohol Use Disorders Identification Test declined
8W2.. Referral to mental health services deferred until alcohol misuse resolved
9EQ.. HO/RTS-police:venesect alc
9EVD. Hospital alcohol liaison team report received
9NJz. In-house alcohol detoxification
9NN2. Under care of community alcohol team
9NgzH Withdrawn from alcohol detoxification programme
9NzA. Hospital attendance related to personal alcohol consumption
9k1.. Alcohol misuse – enhanced services administration
9k11. Alcohol consumption counselling
9k12. Alcohol misuse – enhanced service completed
9k13. Alcohol questionnaire completed
9k14. Alcohol counselling by other agencies
9k15. Alcohol screen – alcohol use disorder identification test completed
9k16. Alcohol screen – fast alcohol screening test completed
9k17. Alcohol screen – alcohol use disorder identification test consumption questions completed
9k18. Alcohol screen – alcohol use disorder identification test Piccinelli consumption questions completed
9k19. Alcohol assessment declined – enhanced services administration
9k1A. Brief intervention for excessive alcohol consumption completed
9k1B. Extended intervention for excessive alcohol consumption completed
C1505 Alcohol-induced pseudo-Cushing’s syndrome
E01.. Alcoholic psychoses
E010. Alcohol withdrawal delirium
E011. Alcohol amnestic syndrome
E0110 Korsakov’s alcoholic psychosis
E0111 Korsakov’s alcoholic psychosis with peripheral neuritis
E011z Alcohol amnestic syndrome NOS
E012. Other alcoholic dementia
E0120 Chronic alcoholic brain syndrome
E013. Alcohol withdrawal hallucinosis
E014. Pathological alcohol intoxication
E015. Alcoholic paranoia

(Continued).
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Supplementary table 4: Continued

Read Code Description

E01y. Other alcoholic psychosis
E01y0 Alcohol withdrawal syndrome
E01yz Other alcoholic psychosis NOS
E01z. Alcoholic psychosis NOS
E23.. Alcohol dependence syndrome
E230. Acute alcoholic intoxication in alcoholism
E2300 Acute alcoholic intoxication, unspecified, in alcoholism
E2301 Continuous acute alcoholic intoxication in alcoholism
E2302 Episodic acute alcoholic intoxication in alcoholism
E2303 Acute alcoholic intoxication in remission, in alcoholism
E230z Acute alcoholic intoxication in alcoholism NOS
E231. Chronic alcoholism
E2310 Unspecified chronic alcoholism
E2311 Continuous chronic alcoholism
E2312 Episodic chronic alcoholism
E2313 Chronic alcoholism in remission
E231z Chronic alcoholism NOS
E23z. Alcohol dependence syndrome NOS
E250. Nondependent alcohol abuse
E2500 Nondependent alcohol abuse, unspecified
E2501 Nondependent alcohol abuse, continuous
E2502 Nondependent alcohol abuse, episodic
E2503 Nondependent alcohol abuse in remission
E250z Nondependent alcohol abuse NOS
Eu10. [X]Mental and behavioural disorders due to use of alcohol
Eu100 [X]Mental and behavioural disorders due to use of alcohol: acute intoxication
Eu101 [X]Mental and behavioural disorders due to use of alcohol: harmful use
Eu102 [X]Mental and behavioural disorders due to use of alcohol: dependence syndrome
Eu103 [X]Mental and behavioural disorders due to use of alcohol: withdrawal state
Eu104 [X]Mental and behavioural disorders due to use of alcohol: withdrawal state with delirium
Eu105 [X]Mental and behavioural disorders due to use of alcohol: psychotic disorder
Eu106 [X]Mental and behavioural disorders due to use of alcohol: amnesic syndrome
Eu107 [X]Mental and behavioural disorders due to use of alcohol: residual and late-onset psychotic disorder
Eu108 [X]Alcohol withdrawal-induced seizure
Eu10y [X]Mental and behavioural disorders due to use of alcohol: other mental and behavioural disorders
Eu10z [X]Mental and behavioural disorders due to use of alcohol: unspecified mental and behavioural disorder
F11x0 Cerebral degeneration due to alcoholism
F1440 Cerebellar ataxia due to alcoholism
F25B. Alcohol-induced epilepsy
F375. Alcoholic polyneuropathy
F3941 Alcoholic myopathy
G555. Alcoholic cardiomyopathy
G8523 Oesophageal varices in alcoholic cirrhosis of the liver
J153. Alcoholic gastritis
J610. Alcoholic fatty liver
J611. Acute alcoholic hepatitis
J612. Alcoholic cirrhosis of liver
J6120 Alcoholic fibrosis and sclerosis of liver
J613. Alcoholic liver damage unspecified
J6130 Alcoholic hepatic failure
J617. Alcoholic hepatitis
J6170 Chronic alcoholic hepatitis
J6708 Alcohol-induced acute pancreatitis
J6710 Alcohol-induced chronic pancreatitis

(Continued).
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Supplementary table 4: Continued

Read Code Description

L2553 Maternal care for (suspected) damage to fetus from alcohol
PK80. Fetal alcohol syndrome
PK83. Fetus and newborn affected by maternal use of alcohol
Q0071 Fetus or neonate affected by placental or breast transfer of alcohol
R103. [D]Alcohol blood level excessive
SLH3. Alcohol deterrent poisoning
SM0.. Alcohol causing toxic effect
SM00. Ethyl alcohol causing toxic effect
SM000 Ethanol causing toxic effect
SM002 Grain alcohol causing toxic effect
SM00z Ethyl alcohol causing toxic effect NOS
SM0z. Alcohol causing toxic effect NOS
T90.. Accidental poisoning by alcohol, NEC
T900. Accidental poisoning by alcoholic beverages
T901. Accidental poisoning by other ethyl alcohol and its products
T9012 Accidental poisoning by grain alcohol NOS
T901z Accidental poisoning by ethyl alcohol NOS
T90z. Accidental poisoning by alcohol NOS
TJH3. Adverse reaction to alcohol deterrents
U1A9. [X]Accidental poisoning by and exposure to alcohol
U1A90 [X]Accidental poisoning by and exposure to alcohol, occurrence at home
U1A91 [X]Accidental poisoning by and exposure to alcohol, occurrence in residential institution
U1A92 [X]Accidental poisoning by and exposure to alcohol, occurrence at school, other institution and public administrative

area
U1A93 [X]Accidental poisoning by and exposure to alcohol, occurrence at sports and athletics area
U1A94 [X]Accidental poisoning by and exposure to alcohol, occurrence on street and highway
U1A95 [X]Accidental poisoning by and exposure to alcohol, occurrence at trade and service area
U1A96 [X]Accidental poisoning by and exposure to alcohol, occurrence at industrial and construction area
U1A97 [X]Accidental poisoning by and exposure to alcohol, occurrence on farm
U1A9y [X]Accidental poisoning by and exposure to alcohol, occurrence at other specified place
U1A9z [X]Accidental poisoning by and exposure to alcohol, occurrence at unspecified place
U209. [X]Intentional self poisoning by and exposure to alcohol
U2090 [X]Intentional self poisoning by and exposure to alcohol, occurrence at home
U2091 [X]Intentional self poisoning by and exposure to alcohol, occurrence in residential institution
U2092 [X]Intentional self poisoning by and exposure to alcohol, occurrence at school, other institution and public

administrative area
U2093 [X]Intentional self poisoning by and exposure to alcohol, occurrence at sports and athletics area
U2094 [X]Intentional self poisoning by and exposure to alcohol, occurrence on street and highway
U2095 [X]Intentional self poisoning by and exposure to alcohol, occurrence at trade and service area
U2096 [X]Intentional self poisoning by and exposure to alcohol, occurrence at industrial and construction area
U2097 [X]Intentional self poisoning by and exposure to alcohol, occurrence on farm
U209y [X]Intentional self poisoning by and exposure to alcohol, occurrence at other specified place
U209z [X]Intentional self poisoning by and exposure to alcohol, occurrence at unspecified place
U4097 [X]Poisoning by and exposure to alcohol, occurrence on farm, undetermined intent
U60H3 [X]Alcohol deterrents causing adverse effects in therapeutic use
U8... [X]Supplementary factors related to causes of morbidity and mortality classified elsewhere
U80.. [X]Evidence of alcohol involvement determined by blood alcohol level
U800. [X]Evidence of alcohol involvement determined by blood alcohol level of less than 20mg/100 ml
U801. [X]Evidence of alcohol involvement determined by blood alcohol level of 20–39mg/100 ml
U802. [X]Evidence of alcohol involvement determined by blood alcohol level of 40–59mg/100 ml
U803. [X]Evidence of alcohol involvement determined by blood alcohol level of 60–79mg/100 ml
U804. [X]Evidence of alcohol involvement determined by blood alcohol level of 80–99vmg/100ml
U805. [X]Evidence of alcohol involvement determined by blood alcohol level of 100–119mg/100 ml
U806. [X]Evidence of alcohol involvement determined by blood alcohol level of 120–199mg/100 ml

(Continued).
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Supplementary table 4: Continued

Read Code Description

U807. [X]Evidence of alcohol involvement determined by blood alcohol level of 200–239mg/100 ml
U808. [X]Evidence of alcohol involvement determined by blood alcohol level of 240mg/100 ml or more
U80z. [X]Evidence of alcohol involvement determined by presence of alcohol in blood, level not specified
U81.. [X]Evidence of alcohol involvement determined by level of intoxication
U810. [X]Evidence of alcohol involvement determined by level of intoxication, mild alcohol intoxication
U811. [X]Evidence of alcohol involvement determined by level of intoxication, moderate alcohol intoxication
U812. [X]Evidence of alcohol involvement determined by level of intoxication, severe alcohol intoxication
U813. [X]Evidence of alcohol involvement determined by level of intoxication, very severe alcohol intoxication
U814. [X]Evidence of alcohol involvement determined by level of intoxication, alcohol involvement, not otherwise specified
ZV113 [V]Personal history of alcoholism
ZV4KC [V] Alcohol use
ZV57A [V]Alcohol rehabilitation
ZV6D6 [V]Alcohol abuse counselling and surveillance
ZV704 [V]Medicolegal examination
ZV70L [V]Blood-alcohol and blood-drug test
ZV791 [V]Screening for alcoholism
du11. DISULFIRAM 200 mg tablets
du12. ANTABUSE 200 mg tablets

Supplementary table 5: The contingency table for the whole population analysis

Actual negative Actual positive Total

Predicted negative 2,182 (true negative [TN]) 73 (false negative [FN]) 2,255
Predicted positive 1,367 (false positive [FP]) 101 (true positive [TP]) 1,468
Total 3,549 174 3,723

Supplementary table 6: Model prediction results

Measurement Formula Value

Accuracy TP + TN / TP + TN + FP + FN 61.32
Sensitivity TP / TP + FN 58.05
Specificity TN / TN + FP 61.48
Positive predictive value TP / TP + FP 6.88
Negative predictive value TN / TN + FN 96.76
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Supplementary Figure 1: Flow diagram of the MCS participants
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Supplementary Figure 2: Flow diagram of the whole population participants
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Supplementary Figure 3: Flow diagram for the final study population
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Supplementary Figure 4: Significant risk factors associated with higher and lower risk of early alcohol-related health outcomes from
whole population analysis (stage 2)

HC: Health code from EHRs
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