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Abstract 

The Children of the Twins Early Development Study (CoTEDS) is a new prospective children-of-twins 

study in the UK, designed to investigate intergenerational associations across child developmental 

stages. CoTEDS will enable research on genetic and environmental factors that underpin parent-child 

associations, with a focus on mental-health and cognitive related traits. Through CoTEDS we will 

have a new lens to examine the roles that parents play in influencing child development, as well as 

the genetic and environmental factors that shape parenting behaviour and experiences. Recruitment 

is ongoing from the sample of approximately 20,000 contactable adult twins who have been enrolled 

in the Twins Early Development Study (TEDS) since infancy. TEDS twins are invited to register all 

offspring to CoTEDS at birth, with 554 children registered as of May 2019. By recruiting the second 

generation of TEDS participants, CoTEDS will include information on adult twins and their offspring 

from infancy. Parent questionnaire-based data collection is now underway for one- and two-year-old 

CoTEDS infants, with further waves of data collection planned. Current data collection includes the 

following primary constructs: child mental-health, temperament, language and cognitive 

development; parent mental-health and social relationships; parenting behaviours and feelings; and 

other socio-ecological factors. Measurement tools have been selected with reference to existing 

genetically-informative cohort studies, to ensure overlap in phenotypes measured at corresponding 

stages of development. This built-in study overlap is intended to enable replication and triangulation 

of future analyses across samples and research designs. Here, we summarise study protocol and 

measurement procedures and describe future plans. 
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To date, most genetically informative research examining the origin of human traits has relied upon 

twin studies to derive heritability estimates and related statistics (e.g. Polderman et al., 2015). Twin 

studies are based on comparisons of monozygotic (MZ) and dizygotic (DZ) twins to decompose the 

aetiology of individual differences into genetic, shared-environment, and non-shared-environment 

components. In this way, twin studies are focussed on identifying aetiological influences that make 

twins in the same generation more similar or different to one another. Whilst twin heritability 

estimates go some way towards explaining why traits run in families, within-generation studies miss 

some of the picture – because it is also of interest to understand the factors underlying correlations 

between generations. 

Parents and children are similar to one another, to a degree, in almost all measurable traits. 

These include physical characteristics (e.g. Jaaskelainen et al., 2011), personality traits (e.g. Boutwell 

& Beaver, 2010), psychopathology (e.g. Micco et al., 2009), cognitive ability (e.g. Bouchard & McGue, 

1981), educational attainment (e.g. Hertz et al., 2007) and observed behaviours, such as cigarette 

smoking (Chassin et al., 2008). Cross-trait correlations are also found between generations, for 

example between parent substance use and child psychopathology (Vidal et al., 2012). Such parent-

child associations may arise through one or more of the following possible mechanisms:  

(1) Parents may have a direct effect on their children, influencing offspring development in some 

way through their behaviour. For example, parental affection may increase feelings of self-worth in 

their children (McAdams et al., 2017). (2) Children may inherit genetic variants associated with the 

parent and child traits of interest. For example, genetic factors associated with depression in parents 

have been found to manifest as conduct problems in adolescent offspring, partially accounting for 

the phenotypic association between the parent and child traits (Silberg, Maes, & Eaves, 2010). This is 

an example of passive gene-environment correlation, whereby the child’s genotype is correlated 

with the environment in which they are reared (with their environment characterised by the 

parent's genetically influenced trait of interest; Plomin, DeFries, & Loehlin, 1977). Accounting for 
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passive gene-environment correlation is of crucial importance in distinguishing possible causal 

effects of parent-child interactions from the effects of genetic relatedness. (3) Parents and children 

share their environments at various levels. They inhabit the same or overlapping cultures, 

neighbourhoods, extended families and nuclear families. Environmental influences operating at one 

or more of these levels can increase or induce correlations between parent and child traits. (4) 

Children may have a direct effect on their parents. For example, child anxiety symptoms can 

prospectively predict future anxiety symptoms in mothers (Ahmadzadeh et al., in press); and 

children may influence the parenting that they receive (Avinun & Knafo, 2014; Oliver, Trzaskowski, & 

Plomin, 2014). 

Whilst studies of twins and their parents can be useful in understanding the nature of 

associations between parent and child traits, they can only ever tell us about the role of offspring 

genes in these associations, because we only have information on the relatedness between people 

within the offspring generation (the twins’ generation). In the children-of-twins (CoT) design, it is 

possible to explore the effects of parents on children, and vice versa, whilst accounting for the 

potential confounding effects of parent and child genes (and thus passive gene-environment 

correlation) and shared family environments.  

The CoT design involves studying samples of twins and their children (D'Onofrio et al., 2003; 

Fischer, 2018; Heath, Kendler, Eaves, & Markell, 1985; McAdams et al., 2018; McAdams et al., 2014; 

Nance & Corey, 1976; Silberg et al., 2010). Children inherit 50% of their DNA from each of their 

parents. As depicted in Figure 1, because MZ twins share all of their segregating genes, when both 

twins in an MZ twin pair have children, their offspring are just as genetically related to their own 

parent (rA=.50) as they are to their parent’s genetically identical twin (avuncular correlation, rA=.50). 

In contrast, because DZ twins share 50% of their segregating genes on average, when both twins in a 

DZ twin pair have children, their offspring are more genetically related to their own parent (rA=.50) 

than they are to their parent’s non-identical twin (avuncular correlation, rA=.25). Subsequently, 
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cousins who are offspring of MZ twins are more genetically related to each other (rA=.25) than are 

the offspring of DZ twins (rA=.125). Comparisons between avuncular correlations in these extended 

families linked by MZ vs DZ twin parents thus provide researchers with a natural, quasi-experiment 

for the study of associations between parent and child phenotypes. 

[INSERT FIGURE 1 ABOUT HERE] 

Here we describe the procedural and measurement aspects of the first British CoT sample, the 

Children of the Twins Early Development Study (CoTEDS). CoTEDS is a spin-off from the Twins Early 

Development Study (TEDS; Rimfeld et al., 2019). The TEDS sample includes approximately 10,000 

contactable twin pairs who have been followed longitudinally from infancy through to adulthood. At 

the time of writing TEDS twins were aged 22-25 years old. The zygosity of TEDS twins was assigned 

using a parent-reported questionnaire of physical similarity, which is found to be over 95% accurate 

(Price et al., 2000), and DNA testing was undertaken where zygosity remained unclear (the current 

sample includes 64% DZ, 33% MZ, 3% unknown). As TEDS twins begin to have children of their own, 

they are invited to join CoTEDS with their offspring. In the initial stages, CoTEDS has been designed 

to partially mirror the early years of TEDS data collection, to create a two-generation dataset that 

includes many of the same phenotypic measures on parents and offspring at corresponding stages of 

early development. New phenotypes are also being assessed in CoTEDS, relating specifically to 

parent and offspring mental-health, as well as parenting behaviours and feelings. 

Research Aims 

CoTEDS has been designed to address several types of research questions. Our primary aim is to use 

the two-generation, longitudinal dataset to understand genetic and environmental factors that 

underpin intergenerational transmission of common traits within families, with a specific focus on 

the transmission of cognitive and mental-health related phenotypes. Our secondary aim is to 

understand the degree to which parenting affects child development – and vice versa. Thirdly, in 
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TEDS adults, we aim to examine the genetic and environmental factors that influence individuals’ 

experiences and behaviours during parenthood. 

 From the outset, CoTEDS has been designed with the goal of being able to replicate our 

analyses across other samples and triangulate our findings with those arising through use of 

alternative genetically sensitive research designs. For this reason, we have built in overlap between 

CoTEDS and TEDS as well as other genetically-informative cohort studies to ensure that we assess 

many of the same phenotypes at corresponding stages of development. To date, these cohorts 

primarily include the prospective adoption study, the Early Growth and Development Study (EGDS; 

Leve et al., 2013), and two transgenerational prospective observational studies, the Norwegian 

Mother and Child Cohort Study (MoBa; Magnus et al., 2016) and the Avon Longitudinal Study of 

Parents and Children (Boyd et al., 2013). Ongoing data collection from EGDS, MoBa and ALSPAC 

encapsulates longitudinal phenotypic and genomic information on parents and offspring from 

prenatal stages through childhood. As CoTEDS progresses we will explore opportunities for further 

overlap with additional databases. By ensuring that we employ a combination of research 

methodologies in our work, we will be more likely to reach valid and robust research conclusions 

(Rutter, Pickles, Murray, & Eaves, 2001).  

Recruitment 

Parents are recruited to CoTEDS from the sample of approximately 20,000 contactable adult twins 

who remain enrolled in the Twins Early Development Study (TEDS). The initial TEDS recruitment 

strategy, retention information and sample characteristics have been described in detail elsewhere 

(Haworth, Davis, & Plomin, 2013; Oliver & Plomin, 2007; Rimfeld et al., 2019; Trouton, Spinath, & 

Plomin, 2002). Recruitment to CoTEDS commenced in March 2016 (data collection was launched the 

following year), with all TEDS twins invited to register their existing offspring online. CoTEDS 

registration for existing offspring and/or pregnancies is advertised to all TEDS families (both twins 

and their parents) during TEDS data collection, on the TEDS website, in the annual TEDS newsletter, 
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on social media, annual email circulars, and by word of mouth when researchers have contact with 

TEDS families. Recruitment efforts are continually maintained. 

CoTEDS registration includes a short screening procedure to confirm that the inclusion criteria 

are met for data collection: 1) the child must be a biological offspring of the TEDS twin, and 2) the 

child must have regular contact with the TEDS twin (for twins not living with their offspring we 

require that they have at least 1 – 3 hours contact time per week. Contact time is recorded for use as 

a covariate in analyses). We aim for twins to register their offspring at birth; however, there is no 

maximum child age for registration. Furthermore, we aim to register as many biological children per 

TEDS twin as possible, including twins in the offspring generation (as of May 2019, 2.4% of all 

registered births in CoTEDS are multiples (13 twin pairs), as compared to national statistics showing 

that 1.6% of all British births in 2017 were twins, Ghosh (2019)). Child ages at registration are 

detailed in Table 1, for all registrations between March 2016 – May 2019. These children are 

registered to 435 twins (79.8% female), which includes 45 twin pairs (where both twins in a pair 

have at least one registered child; 51% MZ) and 345 individual twins (of which 46% are from an MZ 

pair). 

At each wave of data collection twins provide informed consent and are given the option to 

share contact details for their child’s co-parent (this may be the child’s other biological parent 

and/or the twin’s partner). Co-parents are recruited to take part in CoTEDS for the equivalent single 

wave of data collection. Co-parents are not re-contacted for CoTEDS, unless the twin nominates 

them again at a subsequent wave of data collection. The nature of the relationship between CoTEDS 

children and the co-parent providing data at each wave is carefully tracked. 

[INSERT TABLE 1 ABOUT HERE] 

Data Collection Protocol 
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Data collection is continually maintained alongside recruitment. The first wave of data collection 

(Wave 1) was launched in May 2017, involving a parent-reported questionnaire for the parents of 

one-year-old CoTEDS children. The target child age for questionnaire completion is 12 months, but 

data is collected for all children between 12 and 23 months, with child age included as a covariate 

for analyses. The questionnaire is sent to participants to complete in their own time, taking 

approximately 60 minutes to complete online or on paper. Baseline information is collected for 

general demographic data and the composition and living situation of the immediate family. A 

battery of measures, described below, is then completed to assess several child, parenting, parent 

and socio-ecological phenotypes. Items relate to the perinatal period, first 12 months of the child’s 

life and the weeks prior to questionnaire completion. Quality control items are used to monitor 

participant attention and validity of responses in sections that use large matrices of items measured 

along the same Likert scale. These quality control items require participants to select a specific 

response to the Likert scale. During data analysis researchers will have the option to exclude 

participant responses on any given measure if quality control items are answered incorrectly. Prior 

to the launch of Wave 1, the full questionnaire battery was piloted in a sample of 195 community 

volunteers with infant children, who also provided quantitative and qualitative feedback on the 

questionnaire. Psychometric properties and participant feedback were assessed for all scales and 

questionnaire edits made where appropriate. 

Data collection commenced for the second wave of data collection (Wave 2) in October 2018, 

for the parents of two-year-old children (target age 24 months). An adapted, age-appropriate 

version of the Wave 1 questionnaire is used at Wave 2, with the addition of three parent-assessed 

tests of child cognitive ability that are completed by parents after the questionnaire (see Table 2; 

Saudino et al., 1998). The Wave 2 battery was piloted in a sample of 210 community volunteers with 

infant children, who again provided quantitative and qualitative feedback. As with Wave 1, the Wave 

2 pilot data was used to inform the composition of the final Wave 2 questionnaire. At the time of 

writing we are developing the third wave of data collection (Wave 3) for the parents of three-year-
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old children. As depicted in Figure 2, all parents complete data collection waves as applicable to their 

child’s age at CoTEDS registration. Children who are registered before their first birthday follow the 

standard protocol, with parents invited to complete Waves 1 – 3 on, or shortly after, the child’s 

corresponding birthday (see Figure 2 black arrows). Any parents registering a child older than 23 

months will be invited to retrospectively complete a subset of baseline questions from Wave 1, after 

they have completed any other applicable waves of data collection (see Figure 2 grey arrow). 

[INSERT FIGURE 2 ABOUT HERE] 

Measures, Waves 1 and 2 

Within the space constraints of the Wave 1 and 2 questionnaires, we included key phenotypes that 

have previously been theoretically or empirically related to the development of cognitive and 

mental-health related traits in children. Where possible we have used well-established, documented 

and validated measures. Where no sample-appropriate questionnaire-based measure with adequate 

psychometric properties could be found, we designed our own. A summary of the measures, 

including number of items and overlap between CoTEDS Wave 1 and 2, are outlined in Table 2. For 

some phenotypes the number of items differs between waves if edits were made to ensure that 

measures were age-appropriate and/or to accommodate space constraints in each questionnaire. 

Table 2 also details intentional measurement overlap with other genetically-informative cohort 

studies. 

[INSERT TABLE 2 ABOUT HERE] 

Future directions 

Data collection 

Following the development and launch of Wave 3 we plan to continue with further waves of data 

collection to be completed as the children of TEDS twins grow older, including questionnaire-based 

measurement of new age-appropriate phenotypes post-infancy (e.g. comprehensive measures of 
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child psychopathology and cognitive development, as well as parenting measures relating to early 

and middle childhood). Alongside questionnaire-based measures we plan to collect other forms of 

data, for example using observational methods to examine parent-child interactions (e.g. Ginsburg, 

Grover, Cord, & Ialongo, 2006; Oliver & Pike, in review). We will focus on developing our study 

design to enable longitudinal data collection from a range of sources within our ever-growing 

sample. New possibilities include harnessing in-home technologies to reach families, for example 

using video-calls or gamified mobile applications to remotely examine traits and parent-child 

relationships. Future directions include plans to collect genotype data from the children and 

partners of TEDS twins, to maximise learning from our two-generation pedigree analyses with state-

of-the-art methods in statistical genetics. 

Data analyses 

Opportunities to examine genetic and environmental intergenerational effects will be rich in 

CoTEDS, using longitudinal data relating to the phenotypes described in Table 2 alongside data from 

the main TEDS study. The number of twin pairs with children required to reach 80% power to detect 

intergenerational genetic transmission of varying magnitudes has been estimated elsewhere by 

McAdams et al. (2018). Crucially, the authors show that the required number of twin pairs is reduced 

if data on two or more children are included per twin (i.e. using the multiple-children-of-twins, 

MCoT, design). Furthermore, by examining twin phenotypes measured in TEDS and offspring 

phenotypes measured in CoTEDS, we can also include twin pairs where only one twin in the pair has 

children in CoTEDS. Including these ‘incomplete’ extended families will allow us to maximise the 

number of avuncular associations in extended MCoT models. We therefore expect that our first 

genetically-informed intergenerational analyses in CoTEDS will use data from all combinations of 

twin pairs with children (i.e. one child per twin, two children per twin, and incomplete extended 

families). Recruiting non-biological offspring of TEDS twins to CoTEDS (e.g. children conceived via egg 

or sperm donors or adopted children) will be another possible avenue for increasing power for 
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extended MCoT analyses in the future. Further analyses will have the potential to span three 

generations across time, by combining longitudinal data on TEDS twins, their parents and their 

offspring. Hence, we will also be able to ask questions relating to societal and cultural changes 

across generations. Triangulating this work with analyses in other datasets will enable us to make a 

robust contribution to the literature regarding associations between parents and children during 

early child development.  

Summary 

CoTEDS will include genetically-sensitive, prospective information on both parents and their 

offspring from infancy. As the number of children born to TEDS twins continues to increase over the 

coming years, CoTEDS is in place to develop an invaluable resource for the examination of genetic 

and environmental factors that shape child development, helping us to better understand the role 

that parents play in this process. 
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Tables 

Table 1 Child ages at CoTEDS registration and the total registered sample in May 2019 a. 

Child age 
(years) 

N children 
registered 
at this age 

N children 
at time of 
writing at 
this age 

0 to 1 260 82 
1 to 2 99 126 
2 to 3 76 113 
3 to 4 46 89 
4 to 5 28 50 
5 to 6 25 42 
6 to 7 11 25 
7 to 8 6 19 
8 to 9 2 6 

9 to 10 0 1 
10 to 11 1 1 

Total 554 554 
a. Children registered between March 
2016 – May 2019. New children 
registered on a continual basis. 
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 Table 2 Sum

m
ary of m

easures included in CoTEDS W
aves 1 and 2. 

Phenotype 
M

easure 

N
um

ber of item
s 

Subscale(s) 

M
easure 

included in 
T

E
D

S, E
G

D
S, 

A
L

SPA
C

 or 
M

oB
a a 

R
eference 

W
ave 1 

W
ave 2 

C
hild 

M
edical 

Pregnancy  
26 

-- 
D

uration, Supplem
ents, Substance use, M

edical  
TED

S 
C

reated for TED
S and C

oTED
S 

 
B

irth 
5 

-- 
D

uration, M
edical 

TED
S 

C
reated for TED

S and C
oTED

S 
 

H
ealth 

11 
7 

H
ealth at birth, H

ospital stays, Specific health or 
developm

ent problem
s, A

ntibiotic use 
TED

S 
C

reated for TED
S and C

oTED
S 

Tem
peram

ent 
Infant Toddler Social and Em

otional 
A

ssessm
ent (ITSEA

) 
12 

12 
A

ggression/defiance 
M

oB
a 

C
arter, B

riggs-G
ow

an, Jones, 
and Little (2003) 

 
Infant C

haracteristics Q
uestionnaire 

(IC
Q

) 
11 

11 
Fussy/difficult 

EG
D

S, M
oB

a  
B

ates, Freeland, and Lounsbury 
(1979) 

 
The Em

otionality, A
ctivity and Shyness 

Tem
peram

ent Survey (EA
S) 

25 
25 

Em
otionality, A

ctivity, Shyness, Sociability, 
A

ttention Span-Persistence 
A

LSPA
C

, 
M

oB
a 

M
athiesen and Tam

bs (1999); 
R

ow
e and Plom

in (1977) 
 

Perceived crying problem
 

1 
1 

-- 
-- 

C
reated for C

oTED
S 

Sleep 
B

rief Infant Sleep Q
uestionnaire (B

ISQ
) 

11 
11 

-- 
-- 

Sadeh (2004); Sadeh, M
indell, 

Luedtke, and W
iegand (2009) 

 
Perceived sleep problem

 
1 

1 
-- 

-- 
C

reated for C
oTED

S 
Soothing techniques 

U
se of com

fort object/thum
b sucking 

3 
3 

-- 
-- 

C
reated for C

oTED
S 

Feeding (breastm
ilk) 

D
uration, exclusivity and difficulty 

8 
3 

-- 
TED

S 
C

reated for TED
S and C

oTED
S 

Feeding (solids) 
A

ge started 
-- 

1 
-- 

-- 
C

reated for C
oTED

S 
 

Perceived feeding problem
 

1 
2 

-- 
-- 

C
reated for C

oTED
S 

D
evelopm

ental 
m

ilestones 
The D

enver D
evelopm

ental Screening 
Test 

21 
-- 

Personal-Social, Fine m
otor, G

ross m
otor, 

Language 
A

LSPA
C

  
Frankenburg and D

odds (1967) 

C
ognitive 

developm
ent 

Parent R
eport of C

hildren’s A
bilities 

(PA
R

C
A

): parent-report 
-- 

26 
-- 

TED
S 

C
reated for TED

S; Saudino et 
al. (1998) 

 
Parent R

eport of C
hildren’s A

bilities 
(PA

R
C

A
): parent-assessed child tasks b 

-- 
1, 7, 8 

Paper folding, C
opying actions, M

atching shapes 
 

TED
S 

C
reated for TED

S; Saudino et 
al. (1998) 

Language 
developm

ent 
Languages and bilingualism

 
1 

3  
-- 

-- 
C

reated for C
oTED

S 

 
V

ocabulary, adapted from
 the M

acA
rthur 

C
om

m
unicative D

evelopm
ent Inventory 

(M
C

D
I) 

-- 
30 

-- 
TED

S 
C

reated for TED
S, adapted for 

C
oTED

S; D
ale et al. (1998); 

Fenson et al. (1994) 
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Sentence C

om
plexity, adapted from

 the 
M

acA
rthur C

om
m

unicative D
evelopm

ent 
Inventory (M

C
D

I) 

-- 
13 

-- 
TED

S 
C

reated for TED
S; D

ale, 
D

ionne, Eley, and Plom
in 

(2000); Fenson et al. (1994) 
Psychopathology 

Strengths and D
ifficulties Q

uestionnaire 
(SD

Q
) for 2 – 4-year-olds 

-- 
25 

Prosocial, H
yperactivity, C

onduct problem
s, 

Em
otional problem

s, Peer problem
s, Total 

difficulties 

TED
S,  

A
LSPA

C
 

G
oodm

an (2001) 

 
Infant Toddler Social and Em

otional 
A

ssessm
ent (ITSEA

) 
-- 

13 
M

aladaptive behaviour 
M

oB
a 

C
arter et al. (2003) 

Tw
in zygosity 

Zygosity questionnaire for young tw
ins 

17 
-- 

-- 
TED

S 
G

oldsm
ith (1991); Price et al. 

(2000) 

Parenting 

B
ehaviour 

Parental C
ognitions and C

onduct Tow
ard 

the Infant Scale (PA
C

O
TIS) 

11 
11 

Parental hostile-reactive behaviours, Parental 
overprotection 

-- 
B

oivin et al. (2005) 

 
Parent-Infant C

aregiving Touch Scale 
12 

11 
H

olding, A
ffective com

m
unication, Stroking 

-- 
K

oukounari, Pickles, H
ill, and 

Sharp (2015) 
 

The Parenting Scale 
-- 

11 
V

erbosity, O
ver-reactivity, Laxness 

EG
D

S 
A

rnold, O
'Leary, W

olff, and 
A

cker (1993) 
Parental language input behaviour 

-- 
10 

-- 
-- 

C
reated for C

oTED
S 

R
esponse to child at night 

1 
2 

-- 
-- 

C
reated for C

oTED
S 

Feeding child ‘on dem
and’ 

1 
-- 

-- 
-- 

C
reated for C

oTED
S 

Feelings 
Parental C

ognitions and C
onduct Tow

ard 
the Infant Scale (PA

C
O

TIS) 
11 

11 
Parental self-efficacy, Perceived parental im

pact 
-- 

B
oivin et al. (2005) 

 
Parental Feelings Q

uestionnaire (PFQ
) 

7 
7 

N
egative feelings tow

ards the child, Positive 
feelings tow

ards the child 
TED

S 
D

eater-D
eckard (2000) 

 
Parenting D

aily H
assles (PD

H
) 

12 
5 

Frequency of hassles, Intensity of hassles, 
Parenting task hassles, C

hallenging behaviour 
hassles 

EG
D

S 
C

rnic and G
reenberg (1990) 

B
eliefs and principles 

B
aby C

are Q
uestionnaire (B

B
Q

) 
20 

-- 
Structure, A

ttunem
ent 

-- 
W

instanley and G
attis (2013) 

Play 
Parent Play Q

uestionnaire (PPQ
) 

13,  
17  

16, 11 
Frequency of parent-child play, Parent attitudes 
tow

ards parent-child play 
-- 

C
reated for C

oTED
S 

 
Parent and child com

fort w
ith risky play 

-- 
18 

R
ough and Tum

ble, Lost/disappear/unsupervised, 
Speed, H

eight, D
angerous elem

ents, Tools 
-- 

C
reated for C

oTED
S 

 
C

om
prehensive Parenting B

ehavior 
Q

uestionnaire 2-3 years 
-- 

6 
C

hallenging behaviour 
-- 

A
dapted for C

oTED
S; 

M
ajdandžić, de V

ente, and 
B

ögels (2016) 
D

igital m
edia use 

Parent Play Q
uestionnaire (PPQ

) 
3 

12 
Frequency of child w

atching digital m
edia, 

Frequency of child play w
ith digital m

edia, 
N

ature of child digital m
edia use 

-- 
C

reated for C
oTED

S 

C
hildcare 

M
aternity/paternity leave and childcare 

provision 
7 

2 
-- 

TED
S 

C
reated for TED

S and C
oTED

S 
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Parent 

D
epression 

Edinburgh Postnatal D
epression Scale 

(EPD
S) 

10 
-- 

-- 
TED

S, 
EG

D
S, 

A
LSPA

C
, 

M
oB

a 

C
ox, H

olden, and Sagovsky 
(1987) 

 
M

ajor depression during child’s 
pregnancy and first year after birth 

6 
-- 

-- 
M

oB
a 

K
endler, N

eale, K
essler, H

eath, 
and Eaves (1993) 

 
Short M

ood and Feelings Q
uestionnaire 

(SM
FQ

) 
-- 

13 
-- 

TED
S (in 

offspring), 
A

LSPA
C

 (in 
offspring) 

A
ngold, C

ostello, M
esser, and 

Pickles (1995) 

A
nxiety 

G
eneralised A

nxiety D
isorder–7 (G

A
D

-
7) 

-- 
7 

-- 
-- 

Spitzer, K
roenke, W

illiam
s, and 

Löw
e (2006) 

 
A

dult version of the R
evised C

hild 
A

nxiety and D
epression Scale (R

C
A

D
S) 

-- 
20 

Separation anxiety, G
eneralised anxiety, 

O
bsessive com

pulsive, Social anxiety, Panic 
EG

D
S 

A
dapted for C

oTED
S; C

horpita, 
Y

im
, M

offitt, U
m

em
oto, and 

Francis (2000); G
regory et al. 

(2011) 
Irritability 

The A
ffective R

eactivity Index (A
R

I) 
-- 

7 
-- 

-- 
Stringaris et al. (2012) 

Substance use  
A

lcohol U
se D

isorders Identification Test 
(A

U
D

IT) 
-- 

10 
A

lcohol consum
ption, D

rinking behaviors, 
A

lcohol-related problem
s 

TED
S (in 

offspring), 
A

LSPA
C

 (in 
offspring), 
M

oB
a 

Saunders, A
asland, B

abor, de la 
Fuente, and G

rant (1993) 

 
Sm

oking 
-- 

8 
C

igarettes, Electronic cigarettes 
-- 

C
reated for C

oTED
S 

 
R

ecreational drug use 
-- 

5 
C

annabis, Sedatives, Stim
ulants, H

allucinogens, 
O

pioids 
-- 

C
reated for C

oTED
S 

Sleep 
The Pittsburgh Sleep Q

uality Index 
(PSQ

I) 
18 

18 
Subjective sleep quality, Sleep latency, Sleep 
duration, H

abitual sleep efficiency, Sleep 
disturbances, U

se of sleep m
edication, D

aytim
e 

drow
siness 

TED
S, EG

D
S 

B
uysse, R

eynolds, M
onk, 

B
erm

an, and K
upfer (1989) 

 
Sleep disruption due to child 

9 
9 

-- 
-- 

C
reated for C

oTED
S 

 
N

ight shifts 
1 

1 
-- 

-- 
C

reated for C
oTED

S 
Therapy service use 

R
eceipt of psychological 

treatm
ent/therapy 

2 
2 

-- 
EG

D
S 

 
C

reated for EG
D

S 

Psychiatric diagnoses 
Lifetim

e diagnosis of a psychiatric 
disorder 

1 
-- 

-- 
-- 

D
avis et al. (2018) 

R
om

antic relationship 
B

ehavior A
ffect R

ating 
Scale (B

A
R

S) 
 

22 
22 

W
arm

th, H
ostility 

 
EG

D
S 

C
ui, Lorenz, C

onger, M
elby, 

and B
ryant (2005); M

elby, 
C

onger, G
e, and W

arner (1995) 
 

R
elationship Q

uality 
6 

-- 
H

appiness, satisfaction, com
m

itm
ent 

EG
D

S 
C

onger et al. (2011) 
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Socio-ecological 

H
om

e environm
ent 

Living situation 
4 

-- 
Type of hom

e, H
ousehold density 

-- 
C

reated for C
oTED

S 
 

C
onfusion, H

ubbub, and O
rder Scale 

(C
H

A
O

S) 
11 

-- 
C

alm
, C

haos 
TED

S 
M

atheny, W
achs, Ludw

ig, and 
Phillips (1995) 

Q
uality of life and 

social support 
W

orld H
ealth O

rganization’s Q
uality of 

Life Instrum
ent-short version 

(W
H

O
Q

O
L-B

R
EF) 

-- 
11 

Environm
ent, Social relationships 

M
oB

a 
Skevington, Lotfy, and 
O

'C
onnell (2004) 

 
Involvem

ent of other adults 
3 

3 
Parenting support, Financial support, O

ther adults 
living in the hom

e 
-- 

C
reated for C

oTED
S 
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Figures 

Figure 1 Genetic correlations for monozygotic (MZ) and dizygotic (DZ) twin pairs and their children a.  

  

a. Dashed lines show avuncular associations. 

 

 

Figure 2 Data collection protocol in May 2019 a. 

  

a. Black arrows: CoTEDS children registered before their first birthday follow the standard protocol 
from 12 months. Grey arrows: CoTEDS children registered after their second birthday complete any 
waves applicable to their age, followed by retrospective Wave1 baseline questions. 


