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Background. Little is known about the pattern of genetic and environmental influences on symptoms of anxiety and

depression (SxAnxDep) from childhood to early adulthood.

Method. Parental- and self-reported levels of SxAnxDep were assessed at ages 8–9, 13–14, 16–17 and 19–20 years in

2508 twins from the Swedish Twin Study of Child and Adolescent Development (TCHAD). Analysis conducted

using the Mx program included SxAnxDep by parental and self-report.

Results. The best-fit model revealed one genetic risk factor for SxAnxDep acting at ages 8–9, 13–14, 16–17 and 19–20,

and new sets of genetic risk factors ‘ coming on line ’ in early adolescence, late adolescence and early adulthood.

Together, these genetic factors were very strong influences on the levels of SxAnxDep reported in common by

parents and twins with heritability estimates, correcting for rater- and time-specific effects, ranging from 72% to 89%.

The first genetic factor, which accounted for 72% of the variance in SxAnxDep at ages 8–9, attenuated sharply in

influence, accounting for only 12% of the variance by ages 19–20. No evidence was found for shared environmental

influences. Although not statistically significant, the correlation between genetic risk factors for SxAnxDep in males

and females declined with advancing age.

Conclusions. Genetic effects on SxAnxDep are developmentally dynamic from middle childhood to young

adulthood, demonstrating both genetic innovation and genetic attenuation. The attenuation might explain the low

levels of continuity observed for anxiety and depressive disorders from childhood to adulthood. Differences in

genetic risk factors for SxAnxDep in males and females may increase during development.
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Introduction

Studies in children (Edelbrock et al. 1995 ; Topolski

et al. 1997 ; Eley & Stevenson, 1999; Rice et al.

2002 ; Boomsma et al. 2005), adolescents (Thapar &

McGuffin, 1994; Topolski et al. 1997 ; Rice et al. 2002)

and adults (Kendler et al. 1986 ; Mackinnon et al. 1990)

suggest that genetic risk factors substantially influence

individual differences in symptoms of anxiety and

depression (SxAnxDep). However, as most of these

studies are cross-sectional, we know little about the

impact of genetic risk factors over time, particularly

during childhood and adolescence – a time when

levels of SxAnxDep and prevalence of anxiety and

mood disorders change substantially (Twenge &

Nolen-Hoeksema, 2002 ; Costello et al. 2005; Angold &

Costello, 2006). Changing genetic risk factors for

SxAnxDep during development would have impli-

cations both for research (e.g. molecular genetic and

follow-up studies) and for treatment and prevention.

In this study, we examined the development of

genetic and environmental risk factors for SxAnxDep

in a population-based cohort of Swedish twins as-

sessed four times from age 8 to 20 years. Our period of

observation included puberty, a developmental tran-

sition of special interest because gonadal hormones

impact on brain mechanisms influencing SxAnxDep

(Killgore et al. 2001 ; Steiner et al. 2003 ; Toufexis et al.

2006 ; Walf & Frye, 2006 ; Koshibu & Levitt, 2008).

Our primary goal was to discriminate between two

patterns for the development of genetic risk factors for
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SxAnxDep. The first, or ‘developmentally stable ’

pattern, predicts a single set of genetic risk factors

that impacts on SxAnxDep throughout development.

The second, or ‘developmentally dynamic’ pattern,

predicts that genetic effects on SxAnxDep vary over

time through genetic innovation, in which new genes

that were previously without effect on SxAnxDep

become active, and/or genetic attenuation, in which

genes that impact at one developmental age decline in

their influence during subsequent periods.

We had two secondary goals :

(1) To determine the nature of shared and unique en-

vironmental influences on SxAnxDep from child-

hood to young adulthood.

(2) To explore the impact of sex on genetic risk factors

for SxAnxDep. In particular, does the similarity

of genetic influences on SxAnxDep in males and

females decline from childhood to young adult-

hood?

Method

Sample

This study, the Swedish Twin Study of Child and

Adolescent Development (TCHAD), began with all

twin pairs born in Sweden between May 1985 and

December 1986, where both twins were alive and re-

siding in Sweden in 1994 (Lichtenstein et al. 2007).

They have been assessed four times for SxAnxDep by

a mailed questionnaire : ages 8–9 to parents (n=1109

or 75% response of those eligible), ages 13–14 to

parents (n=1063, 73%) and children (n=2263, 78%),

ages 16–17 to parents (n=1067, 74%) and children

(n=2369 children, 82%), and ages 19–20 to parents

(n=619, 78%) and children (n=1705, 59%). Each

questionnaire was approved by the Ethics Committee

of the Karolinska Institute, Stockholm, Sweden. No

informed consent was required because, according to

Swedish rules, response to the questionnaire con-

stitutes consent. Zygosity was based on well-validated

questions to twins and parents chosen from by a

discriminant analysis of 106 pairs with zygosity

determined by DNAmarkers (Lichtenstein et al. 2007).

Measures

Parental-reported SxAnxDep was obtained by using

the items from the Anxious/Depressed subscale from

the Child Behavior Checklist (CBCL; Achenbach,

1991a) when the twins were aged 8 to 17 years,

and from the Adult Behavior Checklist at ages

19–20 (Achenbach & Rescorla, 2003). Self-reported

SxAnxDep items came from the same scale from the

Youth Self-Report CBL (Achenbach, 1991b) when the

twins were ages 13–17, and from the Adult Self-Report

form at ages 19–20 (Achenbach & Rescorla, 2003). For

this study, we used the 12 items from the Anxious/

Depressed subscale that was in common across these

forms. All items were scored on a three-point scale :

not true, somewhat or sometimes true, and very true

or often true.

Because item performance could vary by age, sex

or rater, we calculated, separately for each of our 14

combinations, factor loadings for each item in the

program Mplus (Muthen & Muthen, 2004), using a

robust weighted least squares estimator. Given the

polychotomous nature of the item responses, these

loadings were used to generate estimated factors

scores by probit regression coefficients.

Data analysis

For these analyses of SxAnxDep, we began with 2718

twin individuals of whom 210 had no available data

and/or unknown zygosity. The remaining 2508 in-

dividuals came from 1261 complete pairs and 14 single

twins. Of these pairs, 246 were female monozygotic

(MZ), 185 female dizygotic (DZ), 247 male MZ, 180

male DZ and 403 opposite-sex DZ pairs.

The model used in these analyses is illustrated in

Fig. 1 for additive genetic effects. The model has four

major features. First, it contains four latent SxAnxDep

scores (T1–T4) that reflect the ‘ true’ level of SxAnxDep

at ages 8–9, 13–14, 16–17 and 19–20, here called times

1, 2, 3 and 4. Second, these latent variables are indexed

by ratings of SxAnxDep by parental report (P) or self-

report (S). Both reporters are available for times 2, 3

and 4, whereas only parental report is available for

time 1. The paths lP and lS reflect the degree to which

the parent- and self-reported SxAnxDep ratings index

the latent level of SxAnxDep. Third, the genetic and

environmental influences on the latent levels of

SxAnxDep at times 1, 2, 3 and 4 are modeled as a

Cholesky decomposition. This developmentally in-

formative approach divides genetic risk into four fac-

tors (F1–F4). The first (F1) begins in childhood (ages

8–9) and is continually active over the entire develop-

mental period. The strength of its effect at each age is

reflected in the path coefficients f11, f12, f13 and f14. The

second factor begins in early adolescence (ages 13–14)

and impacts on times 2, 3 and 4 via paths f22, f23 and f24.

The third factor starts in late adolescence (ages 16–17)

and impacts on times 3 and 4 via paths f33 and f34.

The fourth and final factor acts only at time 4

(young adulthood; ages 19–20), via path f44. The

‘developmentally stable ’ hypothesis predicts that

genetic liability to SxAnxDep originates solely in

the first factor with no later genetic innovation. The
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‘developmentally dynamic’ hypothesis predicts both

genetic innovation (new genetic variation impacting

on SxAnxDep emerging later in development) and

genetic attenuation (declining impact over time of the

genetic factors acting early in development).

Fourth, the model contains two reporter-specific

common factors, one each for parent (Fp) and self (Fs),

as well as rater- and time-specific residuals. The

reporter-specific common factors allow the model to

estimate genetic and environmental influences on rat-

ings that are unique to the parents or to the children.

Our analyses focused on the latent measures of

SxAnxDep reported by both parents and children

(T1–T4) because these measures are likely to be most

valid, reflecting both the subjective and objective

manifestations of anxiety and depression. Reporter-

specific factors (Fp, Fs) are present in the model but are

not focused upon here.

Estimates of heritability and shared environmental

effects obtained in this model are not comparable to

those obtained from standard twin models because

in standard twin models, errors of measurement con-

tribute to individual specific environment, thereby

reducing estimates of heritability and shared en-

vironment. Our use of multiple raters permits us to

distinguish true individual specific environment,

which impacts on the latent SxAnxDep scores (T1–T4),

from the errors of measurement, which contribute to

the rater-specific effects (P1–P4 and S2–S4).

We examined qualitative and quantitative sex ef-

fects on SxAnxDep. Qualitative sex effects, which arise

when genetic factors influencing a trait are not ident-

ical in males and females, are measured by the genetic

correlation, rg, which can vary from zero (i.e. entirely

distinct sets of genes in the two sexes) to unity (i.e.

identical genetic factors impacting on males and

females). We also assessed qualitative sex effects by

the ratio of the observed correlation in DZ opposite-

sex pairs to the geometric mean of that observed in

male–male and female–female DZ pairs. If the same

familial effects are influencing males and females, this

ratio should approximate unity. Quantitative sex ef-

fects arise when the same genetic factors impact in

males and females but to different degrees. This was

implemented by allowing all path coefficients to be

estimated separately by sex. This is not identical to the

scalar sex limitation model described by (Neale et al.

2006) as it does not constrain the genetic correlation

matrices to be the same in males and females.

Analyses were performed using the Mx software

package (Neale et al. 2003). Factor scores for

SxAnxDep were relatively normally distributed and

were treated as a continuous trait. To evaluate the fit of

our entire model, we used the Bayesian Information

Criterion (BIC; Schwarz, 1978), which performs well

with complex models (Markon & Krueger, 2004). The

lower the BIC value, the better the balance of ex-

planatory power and parsimony.

Results

Table A1 (available in online Appendix) shows the

mean (¡standard error) of the raw score for the

SxAnxDep scale as a function of sex, age and reporter.

Higher rates of symptoms were seen for females versus

males and for self-report versus parental report.

Symptoms increased with age in females whereas for

males they declined through adolescence and then

increased in young adulthood. Table 1 shows the cor-

relations between self-reports and parental reports

of SxAnxDep within and across time. At ages 13–14,

17–18 and 19–20, the correlations in self- and parental

ratings of SxAnxDep varied across a narrow range

from +0.33 to +0.35. In adjacent waves, the within-

rater correlations for self- and parental ratings were

similar, ranging from +0.47 to +0.57 and decline

monotonically with increasing passage of time. The

cross-time cross-rater correlations were lower and, for

F1 F2 F3 F4

T1
8–9

T2
13–14

T3
16–17

T4
19–20

P1 P2 S2 P3 S3

RP1 RP2 RS2 RP3 RS3 RS4

FP FS

λP1

f11 f12 f22 f13 f14 f24 f34 f44f23 f33

λP2 λS2 λP3 λS3

P4 S4

λP4 λS4

RP4

Fig. 1. The model used in these analyses presented for one

source of liability such as additive genetic effects. The model

contains four latent scores for symptoms of anxiety and

depression (SxAnxDep) (T1–T4) reflecting the true level of

SxAnxDep at time 1 (age 8–9), time 2 (age 13–14), time 3

(age 16–17) and time 4 (age 19–20). These latent variables

are indexed by ratings of SxAnxDep by parental report (P)

(available for times 1–3) and by self-report (S) (available for

times 2–4). The degree to which the parent- and self-reported

ratings of SxAnxDep index the true latent level of symptoms

is reflected by the paths lP and lS. The genetic and

environmental influences on the latent SxAnxDep scores are

modeled as a Cholesky decomposition. See text article for

further details.
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adjacent assessment periods, ranged from +0.18 to

+0.30.

Our model fitting began with a full model including

both quantitative and qualitative sex effects (model I

in Table 2). We first attempted to simplify this model

by dropping the quantitative sex effects (model II),

which markedly improved the model fit as indexed by

the BIC. Of note, in this model, the genetic correlations

between males and females in model II were estimated

at +1.00, 0.72, 0.71 and 0.55 at ages 8–9, 13–14, 16–7

and 19–20 respectively. This intriguing pattern, sug-

estive of declining similarity of genetic risk factors

for SxAnxDep in males and females, is explored

in more detail below. Next, we rigorously tested for

these qualitative sex effects in model III. Despite

the suggestive pattern of estimates, the model fit

improved when all genetic correlations were con-

strained to 1.00.

Our goal was then to determine which of the paths

in the model III were required to explain the pattern of

correlations between and within twin pairs within and

across time. To facilitate this effort, in model IV, we

constrained the measurement portion of our model to

the estimates obtained in model III (Table A2, online).

All subsequent models modify only the genetic and

environmental influences on the latent measures of

SxAnxDep (T1 to T4). We compare the resultant fit to

that obtained by model IV.

In models V, VI, VII and VIII, we constrained to zero

the shared environmental or C effects at times 4, 3, 2

Table 2. Model fitting results : a multi-rater developmental model for symptoms of anxiety

and depression

Model

Compared

to model Description nx2 ndf nBIC

I Fulla – – –

II I Drop quantitative sex effects +113.9 +54 x135.8

III I Model II+drop qualitative sex effects +116.1 +58 x149.1

IV Model III+constraining

measurement portion of modelb
– – –

V IV Model IV+no time 4 C factor 0.0 +1 x9.4

VI IV Model V+no time 3 C factor 0.0 +3 x28.3

VII IV Model VI+no time 2 C factor 0.0 +6 x56.6

VIII IV Model VII+no time 1 C factor +1.3 +10 x93.1

IX IV Model VIII+no time 4 E factor +1.3 +11 x102.5

Xc IV Model IX+no time 3 E factor +3.0 +13 x119.7

XI IV Model X+no time 2 E factor +51.4 +16 x99.6

XII IV Model X+no time 4 A factor +27.6 +14 x104.5

df, Degrees of freedom; BIC, Bayesian Information Criterion.
ax2 log-likelihood 31774.2, df=12 486, BIC=32935.5.
bxlog-likelihood 31890.6, df=12 544, BIC=32409.8.
c Best-fit model.

Table 1. Correlations for symptoms of anxiety and depression as a function of age and

reporter (self versus parent)

Age Reporter

Age

Age 13–14 Age 16–17 Age 19–20

Parent Self Parent Self Parent Self

8–9 Parent 0.48 0.18 0.42 0.19 0.35 0.15

13–14 Parent – 0.33 0.57 0.30 0.46 0.24

13–14 Self – – 0.25 0.50 0.23 0.40

16–17 Parent – – – 0.34 0.52 0.27

16–17 Self – – – – 0.29 0.52

19–20 Parent – – – – – 0.35
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and 1. The model fit, as reflected by the BIC, improved

with each step. Next, we constrained to zero the

unique environmental or E effects at times 4, 3 and 2

in models IX, X and XI respectively. The fit further

improved in models IX and X (Table 2), but setting

to zero the E effects at time 2 results in a substantial

deterioration in the BIC. Finally, in model XII, we

constrained to zero the genetic effects at time 4.

This also caused the model fit to deteriorate, thereby

indicating that model X was our best-fit model.

Parameter estimates for this model, along with 95%

confidence intervals, are shown in Table 3 and results

for the genetic factors illustrated in Fig. 2. Seven

results are noteworthy. First, shared environmental

factors did not contribute to the rater-independent

latent SxAnxDep scores. Second, genetic factors

played a strong role in influencing symptoms of

SxAnxDep as indexed by self- and parent ratings.

Heritability was estimated at 72, 89, 84 and 79% for

times 1, 2, 3 and 4 respectively.

Third, consistent with the predictions of the ‘devel-

opmentally dynamic’ hypothesis, we found evidence

for genetic innovation in genetic factors 2, 3 and 4.

That is, in addition to the temporally stable genetic

influences that begin at ages 8–9, as illustrated in

Fig. 2, the model demonstrated substantial new

genetic influences on SxAnxDep emerging at each of

the three subsequent ages : 13–14, 16–17 and 19–20.

Fourth, we also saw strong evidence for genetic at-

tenuation. The first genetic factor accounted for 72% of

the variance in our latent measures of SxAnxDep at

ages 8–9 but declines steeply in influence, and by ages

19–20 accounted for only 12% of that variance. A less

dramatic but similar decline is seen for factor 2.T
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Fig. 2. The proportion of total variance in symptoms of

anxiety and depression (SxAnxDep) accounted for by genetic

factors through development. The y axis represents the total

phenotypic variance so the sum of all the factors equals the

total heritability. The first genetic factor, which starts at ages

8–9, is represented in dark grey. An intermediate grey

represents the second genetic factor starting at ages 13–14.

Light grey represents the third genetic factor starting at ages

16–17 and white represents the fourth genetic factor acting

only at ages 19–20.
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The attenuation of these genetic factors is not likely to

result from chance factors as the parameter estimates

in the youngest and oldest age periods have non-

overlapping confidence intervals.

Fifth, unique environmental factors accounted for

28, 11, 16 and 21% of the variance in SxAnxDep as

reported by both parent and child. The effects of the

first unique environmental factor attenuated sharply

over time. By contrast, the impact of the second unique

environmental factor grew over time, suggesting

that some environmental experiences not shared

with twins between the ages of 8–9 and 13–14 have an

enduring impact on SxAnxDep. Sixth, at each of the

three time-points when we had reports from both

parent and child, the lP path was higher than the lS
path, suggesting that parental ratings were contribu-

ting more strongly to the latent index of anxiety and

depression than was self-report. Seventh, parameter

estimates for the reporter-specific parent- and self-

report factors for SxAnxDep are shown in Table A2

(online). Examining rater-specific effects unique to

parents, estimates of shared environment substantially

exceeded that for genetic effects whereas for the rater-

specific factors unique to the twins, the reverse pattern

was seen.

Although our global analyses did not support the

presence of qualitative sex effects, model II showed

intriguing evidence suggestive of declining genetic

correlations between males and females with devel-

opment. Given our prior interest in this question, and

the low power for detecting qualitative sex effects even

with samples of our size (Prescott & Gottesman, 1993),

we pursued this issue further in an exploratory man-

ner. Our best-fit model X produced a –2 log likelihood

value of 31893.6 with 12 557 degrees of freedom. This

model constrained the genetic correlation (ra) in males

and females to equal unity across all four ages. If

we added to this model a single parameter, a linear

decline in ra across age, the –2 log likelihood improved

by 1.1 units and estimated ra was equal to 1.00, +0.90,

+0.80 and +0.70 at ages 8–9, 13–14, 16–17 and 19–20

respectively. The fit by BIC was moderately worse

than that seen for the best-fit model (D 8.4 units) and

the fit by Akaike’s Information Criterion (AIC; Akaike,

1987), another widely used and validated fit index for

structural modeling (Williams & Holahan, 1994), was

slightly worse (D 0.9 units).

To determine whether this effect was seen in both

parental and twin reports, we examined the ratio of

correlations in SxAnxDep scores in opposite- to same-

sex DZ twins. With parental ratings, this ratio was

1.50, 1.14, 0.88 and 0.64 respectively across the four

waves from ages 8–9 to 19–20. Using self-ratings, this

ratio, from ages 13–14 to 19–20 was 0.85, 0.62 and 0.62

respectively.

Discussion

Developmentally dynamic genetic effects

This study sought to discriminate ‘developmentally

stable’ versus ‘developmentally dynamic’ patterns of

genetic risk factors for SxAnxDep from childhood to

young adulthood. Our results support the devel-

opmentally dynamic hypothesis. Our best-fit model

showed evidence for both genetic innovation and

attenuation. Genetic innovation was demonstrated by

strong new genetic effects on SxAnxDep ‘coming on

line ’ at ages 13–14, 16–17 and 19–20. Attenuation was

evident as the first genetic risk factors accounted for

far more of the variance in SxAnxDep at ages 8–9 than

19–20. The importance of genetic factors influencing

SxAnxDep at ages 13–14 declined less dramatically

over time.

Four studies are particularly relevant to the current

report. First, Scourfield et al. (2003) examined parental

reports of depressive symptoms in Welsh twins at

the mean ages of 11 and 14 and, in accord with

our findings, demonstrated both genetic innovation

and attenuation. Second, by contrast, O’Connor et al.

(1998) examined twin and sibling pairs, using a

composite measure of parental and self-report de-

pression, at the mean ages of 13 and 15 and found

no evidence for genetic innovation and slight genetic

attenuation. Third, Silberg et al. (2001) demonstrated a

different kind of dynamic genetic effect on SxAnxDep

in childhood and adolescence. Genetic influences

on depressive symptoms in female twins aged 14–17

reflected the liability to symptoms of overanxious

disorder and phobias assessed at ages 8–13. Finally,

a prior study of situational, animal and blood

injury fears in the TCHAD study (Kendler et al. 2008)

also showed robust genetic attenuation and inno-

vation.

Other results

Our study had two subsidiary goals, the first of which

was to clarify the nature of environmental influences

on SxAnxDep from childhood to young adulthood.

We found no statistical evidence for a shared en-

vironmental contribution to SxAnxDep. However,

the unique environment was important and devel-

opmentally dynamic. The first unique environmental

factor significantly influenced SxAnxDep at the

younger ages but rapidly attenuated in impact with

age. However, the second unique environmental

factor increased in importance through development.

Environmental experiences not shared with the co-

twin occurring soon after puberty can have an effect

on levels of SxAnxDep that endures into early adult-

hood.
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The second subsidiary goal of this report was to

explore sex effects on the genetic risk factors for

SxAnxDep. We were particularly interested in the

possibility of puberty-associated changes in the re-

lationship between genetic influences on SxAnxDep in

males and females. Our data suggested that genetic

influences on symptoms of SxAnxDep in males and

females were very similar in childhood. We have

intriguing but only suggestive evidence that these

genetic influences become more distinct from ages 13

to 20. Although these results were considerably short

of being statistically significant, they were noteworthy

because they are what would be expected if genetic

influences on SxAnxDep are partly moderated by

gonadal hormonal exposures. This exposure becomes

increasingly divergent in males and females after pu-

berty. These tentative results are also consistent with a

range of prior research including (i) evidence that the

prevalence difference in major depression in the sexes

appears at puberty and is linked more directly to

changes in gonadal steroids than in morphological

changes (Angold et al. 1998, 1999), (ii) findings in adult

samples that genetic risk factors for major depression

are only partly correlated in males and females

(Kendler et al. 2001, 2006) and (iii) multiple findings in

animals and human that gonadal hormones influence

multiple neurobiological systems that potentially

impact on levels of mood and anxiety (Steiner et al.

2003 ; Toufexis et al. 2006 ; Walf & Frye, 2006 ; Koshibu

& Levitt, 2008). Clearly, replication is needed, in

large samples, that would ideally incorporate into

the analyses measurements of pubertal stages. The

plausibility of these findings is increased by a seeing,

in both parental- and self-report ratings, a declining

resemblance of levels of SxAnxDep over time in

opposite-sex versus same-sex DZ twins (although the

decline in parents begins with greater similarity in

opposite-sex versus same-sex DZ twins, a pattern not

expected under any theory of which we are aware).

Implications

If replicated, our results have two important impli-

cations. First, molecular genetic studies of anxiety and

depression during development will need to move

beyond static models to capture the true complexity of

gene action. This point is well illustrated by a recent

molecular genetic study that showed, across multiple

large samples, a generage interaction for a single

nucleotide polymorphism (SNP) (rs1455832) in the

gene ROBO1 (Lasky-Su et al. 2008). The CC genotype

of this SNP was strongly related to obesity early in life

but the magnitude of this association declined sub-

stantially with age, exactly the pattern expected given

genetic attenuation.

Second, the low levels of continuity of anxiety and

depressive disorders from childhood to adulthood

(Last et al. 1996 ; Weissman et al. 1999 ; Ost & Treffers,

2001) would be an explicable result of genetic attenu-

ation and innovation.

Limitations

These results should be considered in the context of

five potentially important methodological limitations.

First, these results are from a single birth cohort in

Sweden and may not extrapolate to other ethnic

groups. Second, it would have been desirable to

examine separately symptoms of anxiety and de-

pression. We attempted to obtain stable and distinct

anxiety and depression subscales from the CBCL

Anxious/Depressed subscale in a number of ways and

failed consistently. Our results therefore apply only to

the scale that we used and might have differed if we

had had other more detailed measures of anxious and

depressive symptoms.

Third, some of our findings might have arisen

artifactually because we had only parental reports at

ages 8–9. To examine this question, we developed an

alternative model that did not combine parent and

twin ratings but approached as closely as possible our

best-fit model. We fitted this directly to our seven

measures of SxAnxDep: parental report at ages 8–9,

13–14, 16–17 and 19–20 and self-report at ages 13–14,

16–17 and 19–20. Reassuringly, this less elegant model

showed all the major trends noted above, including

evidence for genetic attenuation in both the parental-

and self-report data. For example, the first genetic

factor loaded +0.53 on the wave I parental report but

loaded only 0.38, 0.18 and 0.19 on the wave 2, 3 and 4

parental reports.

Fourth, we were surprised that our model results

indicated that parental ratings were better indices of

the latent levels of SxAnxDep than self-ratings. These

findings may have resulted from the model attempt-

ing to explain the consistently higher levels of twin

resemblance seen in the parent- versus child-reported

SxAnxDep scores and thus may not reflect a general

feature of parent versus self-ratings.

Fifth, there was insufficient information to examine

jointly developmental changes in levels of SxAnxDep

reported by both parent and child and those specific to

parental or child report. Our analyses focused on the

former because of their greater validity. As seen in

Table A2 (online), substantial familial effects unique to

individual reporters were evident. Of note, although

the familial influences on parent-specific ratings were

largely shared-environmental in origin, for the child-

specific ratings familial effects were almost entirely

genetic.
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Note

Supplementary material accompanies this paper on

the Journal’s website (http://journals.cambridge.org).
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