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ABSTRACT
Objectives  Quantifying long-term offspring 
cardiometabolic health risks associated with maternal 
prenatal anxiety and depression can guide cardiometabolic 
risk prevention. This study examines associations between 
maternal prenatal anxiety and depression, and offspring 
cardiometabolic risk from birth to 18 years.
Design  This study uses data from the Avon Longitudinal 
Study of Parents and Children (ALSPAC) cohort.
Participants  Participants were 526–8606 mother–
offspring pairs from the ALSPAC cohort.
Setting  British birth cohort set, Bristol, UK.
Primary and secondary outcomes  Exposures were 
anxiety (Crown-Crisp Inventory score) and depression 
(Edinburgh Postnatal Depression Scale score) measured 
at 18 and 32 weeks gestation. Outcomes were trajectories 
of offspring body mass index; fat mass; lean mass; 
pulse rate; glucose, diastolic and systolic blood pressure 
(SBP); triglycerides, high-density lipoprotein cholesterol 
and non-high-density lipoprotein cholesterol and insulin 
from birth/early childhood to 18 years. Exposures were 
analysed categorically using clinically relevant, cut-offs 
and continuously to examine associations across the 
distribution of prenatal anxiety and depression.
Results  We found no strong evidence of associations 
between maternal anxiety and depression and offspring 
trajectories of cardiometabolic risk factors. Depression 
at 18 weeks was associated with higher SBP at age 18 
(1.62 mm Hg (95% CI 0.17 to 3.07). Anxiety at 18 weeks 
was also associated with higher diastolic blood pressure 
at 7 years in unadjusted analyses (0.70 mm Hg (95% CI 
0.02 to 1.38)); this difference persisted at age 18 years 
(difference at 18 years; 0.89 mm Hg (95% CI 0.05 to 1.73). 
No associations were observed for body mass index; 
fat mass; lean mass; pulse rate; glucose; triglycerides, 
high-density lipoprotein cholesterol and non-high-density 
lipoprotein cholesterol and insulin.
Conclusions  This is the first examination of maternal 
prenatal anxiety and depression and trajectories of 
offspring cardiometabolic risk. Our findings suggest that 
prevention of maternal prenatal anxiety and depression 

may have limited impact on offspring cardiometabolic 
health across the first two decades of life.

INTRODUCTION
Maternal prenatal anxiety and depression 
are estimated to affect up to 25% of women.1 
Maternal prenatal anxiety and depression can 
result from a range of general and pregnancy-
specific factors.2 Maternal prenatal anxiety 
and depression are associated with adverse 
offspring outcomes such as low birth weight, 
short gestational age,3 obstetric complica-
tions4 and poor offspring developmental 
and health outcomes.5 6 Adverse offspring 
outcomes may result from intrauterine 
programming involving endocrine, inflam-
matory and immunological processes.6–8 
Epigenetic changes8 and dysregulation of 
the maternal hypothalamic pituitary adrenal 
(HPA) axis are suggested to result from 
prenatal distress9; dysregulated prenatal HPA 
axis activity may programme foetal HPA axis 
activity, reactivity and later health outcomes.6 9 

Strengths and limitations of this study

	► This study presents a prospective measurement of 
anxiety and depression two times during pregnancy, 
including analysis of repeated measures of 11 key 
cardiometabolic risk factors from birth to 18 years.

	► Use of multilevel models accounting for clustering of 
repeated measures within individuals and correla-
tion between measures over time.

	► Included participants tend to be predominantly white 
women and were more advantaged than those ex-
cluded due to missing exposure, confounder or out-
come data, limiting generalisability.

	► Anxiety and depression exposures were 
self-reported.
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It is recognised that there may be ‘critical windows’ of 
vulnerability during which exposure to prenatal anxiety 
and depression are particularly deleterious to offspring 
health.10 11 However, chronic anxiety and/or depression 
(experienced over a prolonged period) during preg-
nancy may also lead to adverse offspring outcomes.7 It is 
further argued that such pathways, as well as behavioural 
and environmental mechanisms, increase risk of unfa-
vourable offspring cardiometabolic health outcomes, 
including increased adiposity and poor cardiovascular 
function.6 12–14

To date, inconsistent associations have been observed 
between maternal prenatal anxiety and depression, 
and child and adolescent cardiometabolic risk factors, 
including high blood pressure,12 15 increased insulin resis-
tance12 14 and overweight.13 16–19 Little is known about the 
effects of timing of prenatal maternal anxiety and depres-
sion exposures on offspring cardiometabolic outcomes, 
though there is some evidence that later exposures may 
confer increased risk.13 There is some limited evidence 
for differential associations by ‘type’ of exposure, such 
as type of psychological distress exposure (e.g., stress, 
anxiety and depression), particularly for anthropo-
metric outcomes,14 though this is not well understood. 
Studies examining associations of prenatal anxiety and 
depression with cardiometabolic health outcomes have 
predominantly examined associations with outcomes at 
a single time point.12 14 Examining early life trajectories 
of cardiometabolic health outcomes provides insights 
into if and when associations emerge during childhood 
and adolescence, and whether associations persist over 
time. This is particularly important as cardiovascular risk 
originates early in life and can track to adulthood.20 Such 
examinations are needed to highlight potential mecha-
nisms and inform the nature and timing of prevention 
efforts for both maternal prenatal anxiety and depres-
sion, and offspring cardiometabolic risk.

The objective of this study is to examine associations 
of maternal anxiety and depression with offspring 
cardiometabolic health outcome trajectories from birth 
to 18 years using data from the Avon Longitudinal Study 
of Parents and Children (ALSPAC).

METHODS
Study participants
ALSPAC is a prospective birth cohort study in Southwest 
England.20 21 Pregnant women resident in one of the three 
Bristol-based health districts with an expected delivery 
date between 1 April 1991 and 31 December 1992 were 
invited to participate. The study has been described else-
where in detail.20 21 ALSPAC initially enrolled a cohort of 
14 451 pregnancies, from which 13 761 women provided 
informed consent and had 13 867 live births. Research 
clinics were held when the offspring were approximately 
7, 9, 10, 11, 13, 15 and 18 years old. The study website 
contains details of all the data that are available through a 

fully searchable data dictionary http://wwwbristolacuk/
alspac/researchers/our-data/.

Study exposures
We derived and separately analysed associations between 
different indices of maternal prenatal anxiety and depres-
sion and trajectories of cardiometabolic health outcomes.

Maternal self-reported prenatal anxiety
Maternal prenatal anxiety was measured at 18 and 32 
weeks gestation using the eight items from the anxiety 
subscale of Crown Crisp Experiential Index22; further 
details in online supplemental methods S1. For our 
primary analysis, a score ≥85th percentile (≥85th percen-
tile=8) was used to define anxiety.6 We then categorised 
prenatal anxiety as ‘anxiety at 18 weeks’, ‘anxiety at 32 
weeks’, ‘anxiety at both time points’ and ‘anxiety at 
neither time point’ (reference group). In secondary anal-
yses, anxiety was analysed as a continuous measure at 18 
and 32 weeks separately and taking the mean of anxiety 
scores at 18 and 32 weeks to explore associations with 
offspring cardiometabolic health across the entire distri-
bution (to examine associations at preclinical and clinical 
levels).

Maternal self-reported depression
Maternal prenatal depression was measured at 18 and 32 
weeks gestation using the Edinburgh Postnatal Depres-
sion Scale (EPDS23); further details in online supple-
mental methods S1. For our primary analysis, a score 
of ≥13 was used to define clinical depression.20 We cate-
gorised maternal prenatal depression as ‘depression at 18 
weeks’, ‘depression at 32 weeks’, ‘depression at both time 
points’ and ‘depression at neither time point’ (reference 
group). The continuous measure of depression using the 
EPDS was also examined. In secondary analyses, depres-
sion was analysed as a continuous measure at 18 and 32 
weeks separately and taking the mean of depression scores 
at 18 and 32 weeks to explore associations with offspring 
cardiometabolic health across the entire distribution (to 
examine associations at preclinical and clinical levels).

Study outcomes
Anthropometry
Body mass index (BMI: weight (kg) divided by height 
squared (m2)) was calculated from 1 to 18 years using 
data from research clinics, routine offspring health 
clinics, health visitor records and parent-reported ques-
tionnaires. Whole body less head, and central fat and 
lean mass were derived from whole body dual-energy 
X-ray absorptiometry scans assessed five times at ages 9, 
11, 13, 15 and 18 using a Lunar prodigy narrow fan beam 
densitometer.

Systolic blood pressure, diastolic blood pressure and pulse rate
At each clinic (ages 7, 9, 10, 11, 13, 15 and 18), offspring 
systolic blood pressure (SBP), diastolic blood pressure 
(DBP) and pulse rate were measured at least two times. 
Measures were taken when the offspring was sitting and at 
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rest with the arm supported, using a validated device and 
a cuff size appropriate for upper arm circumference. The 
mean of the two final measures was used here.

Blood-based biomarkers
Insulin was measured from cord blood at birth and from 
research clinic samples at age 9, 15 and 18 years. Non-
fasting glucose was available at age 7; fasting glucose was 
available at age 9, 15 and 18 years.

Triglycerides, high-density lipoprotein cholesterol 
(HDL-c) and total cholesterol were measured in cord 
blood at birth and from venous blood subsequently. 
Samples were non-fasted at 7 and 9 years; fasting measures 
were available from clinics at 15 and 18 years. Non-
HDL-c was calculated by subtracting HDL-c from total 
cholesterol at each measurement occasion. Trajectories 
of blood-based biomarkers are, thus, a combination of 
measures from cord blood, fasting bloods and non-fasting 
bloods, with most measures obtained through standard 
clinical chemistry assays.

Further details on measurement sources for outcomes 
are available in online supplemental methods S2.

Covariates
We considered the following as potential confounders: 
household social class, parity and maternal age, educa-
tion, smoking during pregnancy, pre-pregnancy BMI, 
all measured by mother-completed or mother’s partner-
completed questionnaires; details in online supplemental 
methods S3. Offspring birth weight is a potential medi-
ator of associations of prenatal anxiety and depression 
with later child cardiometabolic outcomes3 6 and was not 
adjusted for in our analyses.

Statistical analysis
Sex-specific patterns of change in each risk factor have 
been modelled previously using multilevel models24 25 
and were used here as outcome trajectories. Multilevel 
models estimate mean trajectories of the outcome while 
accounting for the non-independence (ie, clustering) 
of repeated measurements within individuals, change in 
scale and variance of measures over time and differences 
in the number and timing of measurements between indi-
viduals. Models include all available data from all eligible 
participants under a Missing at Random assumption.

Trajectories of BMI were modelled using fractional 
polynomials26; all other risk factors were estimated using 
linear splines (two levels for all models: measurement 
occasion and individual). Fractional polynomial terms 
and linear spline periods were selected based on model 
fit statistics and examination of observed data. Lean mass 
and fat mass included three periods of change; from 9 to 
13, 13 to 15 and 15 to 18; SBP, DBP and pulse rate included 
three periods of change from 7 to 12, 12 to 16, and 16 to 
18; HDL-c included two periods of change from 0 to 7 and 
from 7 to 18; non-HDL-c and triglycerides included two 
periods of change from 0 to 9, 9 to 18; insulin included 
three periods of change, from 0 to 9, 9 to 15, 15 to 18; 

glucose included two periods of change from 7 to 15 and 
15 to 18. Further information on the modelling of these 
trajectories is described in online supplemental methods 
S4 and tables S1–S7.

Association between maternal prenatal anxiety and depression and 
trajectories of offspring cardiometabolic health outcomes
Associations between maternal prenatal anxiety and 
depression, and trajectories of cardiometabolic risk factors 
were examined by including an interaction between the 
categories of each exposure (primary analyses) or mean 
scores for continuous analyses (secondary analyses) and 
fractional polynomial age terms or linear spline periods. 
Based on previous modelling of outcomes, the mean 
outcome trajectory for each risk factor was allowed to vary 
by sex. We also explored whether associations between 
each prenatal maternal anxiety and depression expo-
sure differed between women and men by including an 
interaction term between each exposure and sex. These 
analyses demonstrated no strong evidence of a sex inter-
action in the association of prenatal maternal anxiety and 
depression and cardiometabolic health outcome trajecto-
ries; thus, all analyses were subsequently performed and 
presented sex combined. We performed unadjusted and 
confounder adjusted analyses for all models.

Values of cardiometabolic risk factors that had a skewed 
distribution (BMI, fat mass, insulin and triglyceride) were 
(natural) log transformed prior to analysis; differences 
between each exposure category and the reference group 
from these models are calculated on the log scale. These 
values were then back transformed and are interpreted 
as the ratio of geometric means. Fat mass and lean mass 
were adjusted for height using the time and sex-varying 
power of height that best resulted in a height-invariant 
measure.20 All trajectories were modelled in MLwiN 
V.3.04, using the runmlwin command in Stata V.16.

Participants and measures included in analyses
Participants with measures of maternal prenatal anxiety 
and depression and at least one measure of a risk factor 
and complete data on all confounders were included in 
analyses. Offspring who reported being pregnant at the 
18-year clinic (n=6) were excluded from analyses at that 
time point only. Online supplemental figure 1 shows a 
flow diagram for the study.

Patient and public involvement
This was a secondary analysis of data from the ALSPAC 
birth cohort and did not involve patient and public 
involvement.

RESULTS
Online supplemental table 8 shows the number of 
offspring with available measures of cardiometabolic risk 
factors at each age. The number of mother–offspring 
pairs included in analyses ranged from 526 participants 
(1464 repeated measures) for analyses of insulin to 8606 
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(80 796 repeated measures) for analyses of BMI. Preva-
lence of anxiety was 7.5% (n=651) at 18 weeks only, 9% 
(n=792) at 32 weeks only and 12% (n=1026) at both 18 
and 32 weeks. Prevalence of probable clinical depression 
was 5.5% (n=474) at 18 weeks only; 7.1% (n=610) at 32 
weeks only and 6.3% (n=542) at both 18 and 32 weeks. 
Table 1 shows characteristics of participants by maternal 
prenatal anxiety levels (note, patterns of participant char-
acteristics were similar for categories of prenatal maternal 
depression and are not shown here). Women with 
anxiety at any point during pregnancy (n=2469, 29%) 
were more likely to have lower education and to smoke 

during pregnancy. Mother–offspring pairs included in 
analyses of BMI (n=8606 and maximum available sample 
size of all analyses) tended to have higher education and 
lower levels of smoking during pregnancy compared 
with those excluded due to missing exposure, outcome 
or confounder data (n=5261 to 13 341) (online supple-
mental table 9).

Anxiety during pregnancy
In confounder-adjusted analyses, associations were not 
observed between anxiety at 18 and 32 weeks and BMI 
and fat mass (figure 1, online supplemental tables 10 and 

Table 1  Characteristics of ALSPAC participants included in analysis, by maternal anxiety levels during pregnancy

No anxiety during 
pregnancy n=6137

Anxiety at 18 weeks 
gestation only n=651

Anxiety at 32 weeks 
gestation only n=792

Anxiety at 18 and 32 
weeks gestation n=1026

n (%) n (%) n (%) n (%)

Household social class*

 � Professional 936 (15.3) 74 (11.4) 87 (11.0) 93 (9.1)

 � Managerial and technical 2673 (43.6) 282 (43.3) 310 (39.1) 408 (39.8)

 � Non-manual 1574 (25.6) 174 (26.7) 222 (28.0) 284 (27.7)

 � Manual 677 (11.0) 86 (13.2) 107 (13.5) 167 (16.3)

 � Part skilled and unskilled 277 (4.5) 35 (5.4) 66 (8.3) 74 (7.2)

Maternal education

 � Less than O level 1410 (23.0) 152 (23.3) 249 (31.4) 313 (30.5)

 � O level† 2228 (36.3) 257 (39.5) 273 (34.5) 409 (39.9)

 � A level 1549 (25.2) 167 (25.7) 170 (21.5) 207 (20.2)

 � Degree or above 950 (15.5) 75 (11.5) 100 (12.6) 97 (9.5)

Mother’s partner’s highest educational 
qualification

 � Less than O level 1675 (28.0) 189 (30.0) 272 (35.9) 352 (36.1)

 � O level† 1320 (22.1) 151 (24.0) 176 (23.2) 225 (23.1)

 � A level 1711 (28.6) 167 (26.6) 196 (25.9) 263 (26.9)

 � Degree or above 1271 (21.3) 122 (19.4) 114 (15.0) 136 (13.9)

Maternal smoking during pregnancy

 � No 5040 (82.1) 480 (73.7) 587 (74.1) 674 (65.7)

 � Yes 1097 (17.9) 171 (26.3) 205 (25.9) 352 (34.3)

Parity

 � 0 2795 (45.5) 319 (49.0) 352 (44.4) 427 (41.6)

 � 1 2286 (37.2) 220 (33.8) 289 (36.5) 364 (35.5)

 � 2 1056 (17.2) 112 (17.2) 151 (19.1) 235 (22.9)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Gestational age (weeks) 39.5 (1.8) 39 (1.7) 39 (1.6) 39 (1.8)

Birth weight (g) 3431(535) 3395(527) 3417(500) 3423(546)

Pre-pregnancy BMI (kg/m2) 22.9 (3.7) 23 (4.2) 23 (3.8) 23 (4.0)

Maternal age (years) 29.0 (4.5) 28 (4.9) 28 (5.0) 28 (4.9)

Number of participants available for analyses of BMI (n=8606) used as the denominator in this table given the varying sample sizes included in 
analyses.
*Household social class was measured as the highest of the mother’s or her partner’s occupational social class using data on job title and details 
of occupation collected about the mother and her partner from the mother’s questionnaire at 32 weeks gestation. Social class was derived using 
the standard occupational classification codes developed by the United Kingdom Office of Population Census and Surveys and classified as I 
professional, II managerial and technical, IIINM non-manual, IIIM manual, and IV and V part skilled occupations and unskilled occupations
†O levels equate to current General Certificate of Secondary Education (GCSEs) demonstrating education level at aged 16.
ALSPAC, Avon Longitudinal Study of Parents and Children; BMI, body mass index.
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11). For instance, the difference in fat mass at 18 years 
between offspring of women who experienced anxiety at 
18 and 32 weeks and those who did not was 4.77% (95% 
CI −0.51 to 10.05). Anxiety at 18 weeks only was also 
associated with higher DBP at 7 years in unadjusted anal-
yses (0.70 mm Hg (95% CI 0.02 to 1.38); this difference 
persisted at age 18 years (difference at 18 years; 0.89 mm 
Hg (95% CI 0.05 to 1.73) (figure  2 and online supple-
mental table 12).

In confounder-adjusted analyses, we found no strong 
evidence that prenatal anxiety was associated with trajec-
tories of lean mass from 9 to 18 years (figure  1 and 
online supplemental table 13); glucose from 7 to 18 years 
(figure 3 and online supplemental table 14) and insulin 
(figure 3 and online supplemental table S15), triglyceride 
(figure 4 and online supplemental material 15), HDL-c 
and non-HDL-c (figure 4 and online supplemental table 
16), all from birth to 18 years.

Continuous analyses
Results for all analyses were similar when prenatal 
maternal anxiety was examined as a continuous exposure 
at each time point separately or when the mean of the two 

measures was examined (see online supplemental figures 
2-12).

Depression during pregnancy
Associations were not observed between depression at 
both 18 and 32 weeks of gestation, BMI and fat mass 
(online supplemental figure 13, online supplemental 
tables 16 and 17). For instance, the difference in fat mass 
at 18 years for offspring of women who experienced 
depression at 18 and 32 weeks was 2.32% (95% CI −4.58 
to 9.22). Depression at 18 weeks only was associated 
with higher SBP at age 18 (1.62 mm Hg (95% CI 0.17 to 
3.07)) (online supplemental figure 14 and table 19). We 
found no strong evidence that depression during preg-
nancy was associated with trajectories of DBP and pulse 
rate from 7 to 18 (online supplemental figure 14 and 
table 19), lean mass from 9 to 18 years (online supple-
mental figure 13 and table 20), glucose from 7 to 18 
years (online supplemental figure 15 and online supple-
mental table 21), insulin (online supplemental figure 15 
and online supplemental table 22), triglyceride (online 
supplemental figure 16 and online supplemental table 
22), HDL-c and non-HDL-c (online supplemental figure 

Figure 1  Mean predicted confounder adjusted trajectories of lean mass (9–18 years), log fatmass (9–18 years) and log BMI (1–
18 years), by maternal anxiety levels during pregnancy. Trajectories are adjusted for maternal age at birth of offspring, parental 
household socioeconomic position, parity, maternal pre-pregnancy body mass index and maternal smoking during pregnancy. 
Anxiety at 18 and 32 weeks gestation is defined as ≥85th percentile of the anxiety subscale of the Crown-Crisp Index for the 
whole cohort at each time point separately (≥85th percentile=8 at both 18 and 32 weeks gestation).

 on January 12, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-051681 on 15 D
ecem

ber 2021. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
https://dx.doi.org/10.1136/bmjopen-2021-051681
http://bmjopen.bmj.com/


6 Matvienko-Sikar K, et al. BMJ Open 2021;11:e051681. doi:10.1136/bmjopen-2021-051681

Open access�

16 and online supplemental table 23), all from birth to 
18 years.

Continuous analyses
Results for all analyses were similar when prenatal 
maternal depression was examined as a continuous expo-
sure at each time point separately or when the mean of 
the two measures was examined (see online supplemental 
figures 17-27).

DISCUSSION
In this large, contemporary prospective birth cohort 
study with repeated assessment of exposures and 
outcomes, we found no strong evidence that maternal 
anxiety and depression during pregnancy were associated 
with offspring cardiometabolic risk factors from birth to 
18 years, regardless of whether exposure occurred at 18 
weeks or 32 weeks gestation or both.

Confounder-adjusted analyses did not indicate associa-
tions between prenatal maternal anxiety and depression 
and offspring anthropometric outcomes. Our findings 
differ from previous research, suggesting maternal prenatal 

anxiety and depression adversely impact offspring health 
and developmental outcomes.12 13 27 A recent examina-
tion of the impact of mid-pregnancy maternal prenatal 
depression and anxiety identified associations with higher 
triglycerides in females and higher pulse rate in males at 
10 years.14 However, similar to our study, this study did 
not find associations between maternal prenatal depres-
sion and anxiety and offspring blood pressure, glucose, 
insulin or serum lipids.14 Similarly, a number of prospec-
tive cohort studies have reported a lack of evidence to 
support associations between anxiety and depression and 
blood pressure,15 adiposity17–19 and glucose and insulin 
resistance12; such studies examined cardiometabolic risk 
factors at static time points only, however.

Attenuation of associations in adjusted analyses high-
lights that factors such as household social class, smoking 
during pregnancy and BMI influence child cardiometa-
bolic trajectories over time. This in line with consistent 
evidence linking sociodemographic factors, and maternal 
behaviours and weight status to child cardiometabolic 
risk.28–30 As such, the impact of these factors on child 
health outcomes likely exceeds any impact of prenatal 

Figure 2  Mean predicted confounder adjusted trajectories of pulse rate, SBP and DBP from 7 to 18 years, by maternal anxiety 
levels during pregancy. Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 
position, parity, maternal pre-pregnancy body mass index and maternal smoking during pregnancy. Anxiety at 18 and 32 weeks 
gestation is defined as ≥85th percentile of the anxiety subscale of the Crown-Crisp Index for the whole cohort at each time 
point separately (≥85th percentile = 8 at both 18 and 32 weeks gestation). DBP, diastolic blood pressure; SBP, systolic blood 
pressure.
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anxiety and depression in this cohort. While such factors 
attenuated some observed associations and indicate 
potential areas for future research, we do not believe that 
this attenuation suggests undetected mediators of foetal 
programming in this study. This is because factors, such 
as maternal BMI in pregnancy, do not represent media-
tors, which sit along the causal pathway between exposure 
and outcome but are instead confounders that represent 
common causes of both maternal mental health and 
offspring cardiovascular risk and that typically arise prior 
to both exposure and outcome. Lack of observed asso-
ciations in the current study may also arise because in 
utero maternal anxiety and depression exposure may be 
too early to impact on offspring cardiometabolic trajecto-
ries over the long term.13 A recent review of associations 
between maternal stress and child weight outcomes found 
that later childhood exposure was more strongly asso-
ciated with offspring weight than exposure in infancy.31 
Thus, we may not have observed associations here 
because maternal prenatal anxiety and depression confer 
little impact on offspring cardiometabolic health across 
the early life course, irrespective of gestational timing of 

Figure 3  Mean predicted confounder adjusted trajectories of HDL-c, log triglyceride and non-HDL-c from birth to 18 years, 
by maternal anxiety levels during pregnancy. Trajectories are adjusted for maternal age at birth of offspring, parental household 
socioeconomic position, parity, maternal pre-pregnancy body mass index and maternal smoking during pregnancy. Anxiety 
at 18 and 32 weeks gestation is defined as ≥85th percentile of the anxiety subscale of the Crown-Crisp Index for the whole 
cohort at each time point separately (≥85th percentile = 8 at both 18 and 32 weeks gestation). HDL-c, high-density lipoprotein 
cholesterol.

Figure 4  Mean predicted confounder adjusted trajectories 
of log insulin (birth to 18 years)and glucose (7–18 years), 
by maternal anxiety levels during pregnancy. Trajectories 
are adjusted for maternal age at birth of offspring, parental 
household socioeconomic position, parity, maternal pre-
pregnancy body mass index and maternal smoking during 
pregnancy. Anxiety at 18 and 32 weeks gestation is defined 
as ≥85 th percentile of the anxiety subscale of the Crown-
Crisp Index for the whole cohort at each time point separately 
(≥85 th percentile=8 at both 18 and 32 weeks gestation).
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exposure. However, given our identification of some asso-
ciations with offspring fat mass in this study, future work 
is needed to further examine effects of maternal prenatal 
anxiety and depression on offspring cardiometabolic 
health in the first two decades of life. The impact of post-
natal anxiety and depression on child cardiometabolic 
trajectories in the ALSPAC cohort are currently being 
examined by the authors to further examine the effect of 
later exposure. Future research examining the impacts of 
on-going maternal mood disturbance across the perinatal 
period also warrants further examination.

Strengths and limitations
Strengths of this study include prospective measurement 
of anxiety and depression two times during pregnancy; 
analysis of repeated measures of 11 key cardiometa-
bolic risk factors from birth to 18 years; use of multilevel 
models accounting for clustering of repeated measures 
within individuals and correlation between measures over 
time. Examination of anxiety and depression as both cate-
gorical and continuous exposures is a further strength, 
which enabled examination of exposures in terms of clin-
ical cut-offs, and incremental increases in exposure levels 
across the entire distribution of anxiety and depression; 
this is important because exposure to subclinical levels 
may still result in adverse outcomes that would be missed 
if data were examined only categorically. Limitations 
include generalisability of findings, as included partici-
pants tend to be more advantaged than those excluded 
due to missing exposure, confounder or outcome data. 
The range in participant numbers between analyses due 
to participant follow-up may represent selection bias 
and further impact generalisability of findings. In addi-
tion, ALSPAC includes a high proportion (~98%) white 
women, limiting representativeness of the findings for 
non-white ethnicities and ability to perform subgroup 
analyses for different ethnicity groups. Similarly, ALSPAC 
included live births only; women experiencing acute 
and/or chronic distress may have experienced sponta-
neous abortion, leading to live birth bias.32 Self-reporting 
of prenatal anxiety and depression is a further limitation 
because self-reports do not tend to correlate well with 
psychophysiological indicators that could programme 
risk.33 A further measurement limitation was the use 
of a generalised anxiety measure in the cohort rather 
than inclusion of pregnancy-specific anxiety measure. 
Pregnancy-specific anxiety is distinct from general 
anxiety34 and is a robust risk factor for child health 
outcomes, beyond the impact of general anxiety and 
depression.29 35 As such, future research should include 
a pregnancy-specific measure to determine potential 
differential effects on child cardiometabolic outcomes. In 
addition, the role of additional factors, such as prenatal 
antidepressant use, could not be examined in the current 
study due to the low proportion of women reporting 
antidepressant use in the cohort; future research should 
consider the role of factors such as antidepressant use in 

potential associations between maternal mental health 
and child cardiometabolic health outcomes.

CONCLUSION
Our findings suggest that maternal prenatal anxiety and 
depression do not impact offspring cardiometabolic 
health outcomes in the first two decades of life; these 
findings may provide reassurance to women experiencing 
prenatal anxiety and/or depression that any impacts on 
offspring cardiometabolic health from birth to the end of 
adolescence are likely to be small. Approaches and strate-
gies to prevent and/or reduce maternal prenatal anxiety 
and depression may have limited impact on offspring 
cardiometabolic health in the first two decades of life.
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Supplemental Methods S1 Details of study exposure measurement and prevalence 

Maternal self-report prenatal anxiety   

Maternal prenatal anxiety was measured using the eight items from the anxiety subscale of Crown Crisp 

Experiential Index (CCEI). The CCEI is a validated self-report measure, with anxiety items rated on a 4-point 

scale (“very often” to “never”); a higher score is indicative of higher anxiety. Items ask women how they feel ‘at 

this stage in pregnancy’ and include “Do you sometimes feel panicky”. This scale has previously demonstrated 

internal consistency coefficients above 0.80 in the ALSPAC cohort during pregnancy8.  

 

Maternal self-report depression  

Prenatal depression was measured using the Edinburgh Postnatal Depression Scale (EPDS). This is a validated 

10-item self-report measure, designed and used to screen women for depression before and after pregnancy. The 

EPDS has an internal consistency coefficient of .872. Items ask women to rate how they felt in the last week in 

relation to statements such as, ‘Things have been getting on top of me’. A higher score is indicative of greater 
depressive symptoms, with a score of 13 and above considered indicative of depression; the cut-off of 13 is 

typically used to determine presence of clinical depression33.   

 

 

 

 

 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-051681:e051681. 11 2021;BMJ Open, et al. Matvienko-Sikar K



 5 

Supplemental Methods S2 Details of measurement sources for cardiometabolic risk factors 

Details on measurement of height and weight at research clinics 

Data from age 1 onwards are included in this analysis. We did not include measures before 1 year because of the 

difficulty in accurately modelling BMI from birth through the whole of childhood due to its early peak followed 

by adiposity rebound. From 1 to 5 years, measures were available from routine child health clinics for most 

children and extracted from health visitor records, which form part of standard child care in the UK. Data were 

also available from research clinic measurements on a random 10% subsample of the cohort. All cohort members 

were invited to research clinics from age 7 onwards. Across all ages parent-reported measures were available.  

At the clinics, crown-heel length for children aged four to 25 months was measured using a Harpenden 

Neonatometer and from 25 months onwards standing height was measured using a Leicester Height Measure; 

weight was measured using Fereday 100kg combined scale (four-month clinic), Soenhle scale or Seca scale model 

724 (eight-month clinic), Seca 724 or Seca 835 (12-month clinic), Seca 835 (18 months onwards). From age 7 

years, all children were invited to annual clinics, at which standing height was measured to the last complete mm 

using the Harpenden Stadiometer and weight was measured to the nearest 0.1kg using the Tanita Body Fat 

Analyser (Model TBF 305).  

 

Details on measurement of blood pressure 

A Dinamap 9301 Vital Signs Monitor (Morton Medical, London) was used at 7, 9, 11, 15 and 18 years; an 

Omron MI-5 was used at the 10-year clinic; a Dinamap 8100 Vital Signs Monitor (Morton Medical) was used at 

the 12-year clinic.  

 

Details on measurement of blood based biomarkers 

Non-fasting glucose was measured at age 7 years using Nuclear Magnetic Resonance (NMR) spectroscopy. In a 

random 10% of the cohort at age 9 years, fasting glucose and insulin were also available; these were taken as part 

of a continuation of an earlier sub-study called “Child in Focus” that included approximately 10% of the overall 

cohort. Fasting glucose and insulin were available from research clinics held when participants were 15 and 18 

years old54, 55.  

Plasma lipid assays (triglyceride and high-density lipoprotein cholesterol (HDL-c)) were performed by 

modification of the standard Lipid Research Clinics Protocol using enzymatic reagents for lipid determination. 

All assay coefficients of variation were <5%. Samples were collected after an overnight fast and were analysed 

by the hexokinase method. Insulin was measured by an ELISA (Mercodia, Uppsala, Sweden) that does not cross-

react with proinsulin. All assay coefficients of variation were <5%.  

Details on measurement on biomarkers using Nuclear Magnetic Resonance (NMR) spectroscopy 

A comprehensive profiling of offspring circulating lipids, lipoproteins, and metabolites was done by a high-

throughput NMR metabolomics platform, providing a snapshot of offspring serum metabolome. At age 7, this 

was done on fasted blood samples and glucose is included in our analyses. At age 15 and 18, non-fasted bloods 

were used.  
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Supplemental Methods S3 Details on measurement of confounders 

Data on confounders was collected using self-report measures at 18 and/or 32 weeks gestation. 

Household social class was measured as the highest of the mother’s or her partner’s occupational social class 

using data on job title and details of occupation collected about the mother and her partner from the mother’s 

questionnaire at 32 weeks gestation.  Social class was derived using the standard occupational classification (SOC) 
codes developed by the United Kingdom Office of Population Census and Surveys and classified as I professional, 

II managerial and technical, IIINM non-manual, IIIM manual, and IV&V part skilled occupations and unskilled 

occupation. 

Parity data was collected using a self-report item asking ‘How many times have you been pregnant altogether 

before this time?’, with responses categorised as 0, 1 or 2 based on participant responses. 

Maternal age at delivery was collected as self-report data and measured in years. 

Maternal Education maternal education was reported at 32 weeks gestation according to increasing levels of 

achievement. These levels were: less than an Ordinary level (O Level), which was categorised as no education or 

a certificate of secondary education, subject-specific qualifications at a lower level than O levels that were 

obtained by age 16 years; O level, which are subject-specific qualifications generally obtained at age 16 years;  

Advanced level (A Level), which are subject-specific qualifications generally obtained at age 18 years; and 

university degree or above. 

Maternal smoking during pregnancy was self-reported in response to the question “How many times per day did 

you smoke” at 18 weeks; and “How many cigarettes per day are you yourself smoking at the moment” at 32 

weeks. Prenatal smoking was categorised as No smoking or Yes smoking in the current study based on responses 

to these questions. 

Maternal pre-pregnancy BMI data was collected using a self-report measure at 12 weeks gestation. Women were 

asked “What was your weight before you started this pregnancy? (please indicate whether stones, pounds or 

kilos)” and “How tall are you? (Please indicate whether feet, inches or metres)”. BMI was calculated as kg/m2. 
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Supplemental Methods S4 Details of model selection for outcomes 

Two approaches, fractional polynomials and linear splines were used in the modelling of trajectories as described 

previously.  

Fractional polynomials were used for BMI, due to the complex pattern of change in BMI during childhood and 

adolescence. Fractional polynomials involve raising age to many combinations of powers, resulting in a wide 

range of possible curves and offering more flexibility than standard polynomial approaches.  

Linear splines were used to model all other outcomes, as too few measurement occasions were available to permit 

modelling using fractional polynomials or other age term combinations. Linear splines allow knot points to be 

fitted at different ages to derive periods of change that are approximately linear. Models were derived by initially 

examining observed data for each risk factor. We also plotted mean values for each risk factor on each 

measurement occasion to assist on decisions regarding knot points. We compared observed and predicted 

measurements for a selection of suitable models for each risk factor. We examined rates of change between time 

periods in order to examine whether changes between periods were similar or different. In cases where rates of 

change between two spline periods appeared identical, the fit of models with reduced splines was explored. We 

also compared model fit statistics (Akaike’s Information Criterion) for several models with different knot points 

(with knot points placed at whole years closest to mean age at clinics due to a greater density of measures). Systolic 

blood pressure (SBP) and diastolic blood pressure (DBP) models have been modelled previously and are described 

elsewhere in detail. 

In all models, age (in years) was centred at the first available measure. For each risk factor except insulin, we 

included all participants with at least one measure of the risk factor in each multilevel model, under a missing at 

random (MAR) assumption, to minimise selection bias. The observations of participants who reported being 

pregnant at the 18-year clinic were excluded from the multilevel models at that time point only (n=6). Models for 

insulin included participants with at least one measure before and after 11 years of age to improve model fit due 

to the sparsity of measures at the earlier time points (birth and 9 years).  

 

BMI has been modelled previously using fractional polynomials and is described elsewhere34. BMI was modelled 

from age 1 as BMI is not considered an appropriate measure of adiposity in infants. Briefly, BMI was log 

transformed due to skewness of the data and fractional polynomials were used where age was raised to various 
combinations of powers (each of the following single powers, plus each combination of two powers: 0.5, 1, 2, 3, 

-0.5, -1, -2, natural log), from which we selected the best fitting curve (the one with the lowest likelihood value). 

The resulting curve contained three age terms including log age, log age* age and log age *age^2. To account for 

the likely reduced accuracy of parent-reported measurements, a binary indicator of measurement source (research 

clinic or health records versus parent-report) was included as a fixed effect.  The variance of measurement 

occasion-level residuals (the differences between observed and predicted measurements) was allowed to vary with 

age for log BMI. The  model took the form of: log BMIij = (β0+u0j+e0ij) + (β1+u1j)(ln(age)ij) + 

(β2+u2j)(age*ln(age)ij) + (β3+u3j)(age2*ln(age)ij) + (β8+e1ij)(measurement_sourceij) + eij(age_monthsij) where for 

person j at measurement occasion i; β’s represent fixed effect coefficients, u0j to u3j indicate person-specific 

random effects for the intercept and linear, quadratic and cubic age terms respectively, and e1 represents the 

occasion-specific residuals or measurement error which was allowed to vary with age and according to 

measurement source. 

Fat mass and lean mass were measured on 5 occasions between 9 and 18 years. Fat mass was log transformed 

due to skewness of the data. Knots were placed at 13 and 15 resulting in three periods of change; from 9-13, 13-

15, 15-18. Both models were adjusted for a time-and sex-varying height co-variate which was included as a fixed 

effect For lean mass, the covariance between the second spline from 13 to 15 and third spline from 15 to 18 was 

set to zero to improve model convergence. The models took the form of: log fat massij / lean massij = β0 + u0j + 

(β1+ u1j )sij1 + (β2+ u2j )sij2 + (β3 + u3j )sij3 + β4 (age&sex adjusted height covariate)ij + eij where for person j at 

measurement occasion i; β0 represents the fixed effect coefficient for the average intercept, β1 to β3 represent fixed 
effect coefficients for the average linear slopes of each linear spline, β4  represents the fixed effect coefficient for 

the average difference in measurements between individuals of different heights, u0j to u3j indicate person-specific 

random effects for the intercept and slopes respectively, and eij represents the occasion-specific residuals or 

measurement error which was allowed to vary with age. 

SBP, DBP and pulse rate were measured at 7 time points from 7 to 18 years35-38. The knots for all models were 

placed at 12 and 16 resulting in three periods of change; from 7 to 12, 12-16 and 16-18. All models included a 
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fixed effect to adjust for the use of the use of an Omron MI-5 machine to measure SBP in 10-year clinic which 

differed from all other clinics and a binary time indicator as a level 1 random effect of age less than or greater 

than 10 years to account for changing measurement error with age. The models took the form of: SBPij /DBPij 

/pulseij = β0 + u0j + (β1+ u1j )sij1 + (β2+ u2j )sij2 + (β3 + u3j )sij3 + β4 (machine)ij + eij(age_binaryij)  where for person j 

at measurement occasion i; β0 represents the fixed effect coefficient for the average intercept, β1 to β3 represent 
fixed effect coefficients for the average linear slopes of each linear spline, β4  represents the fixed effect coefficient 

for the average difference in measurements between the machine used at the 10 year clinic compared to the 

machine used at other clinics, u0j to u3j indicate person-specific random effects for the intercept and slopes 

respectively, and eij represents the occasion-specific residuals or measurement error which was allowed to vary 

with age. 

Triglyceride and HDL-c were measured 5 times from birth to 18 years. Triglyceride was log transformed due to 

the skewness of the data.  Non-HDL-c was derived by subtracting HDL-c from total cholesterol. Knots for 

triglyceride and non-HDL-c were placed at 9 and 15 years resulting in two periods of change; from birth to 9 years 
and 9 to 18. Knots were placed at age 7 and 15 years for HDL-c resulting in two periods of change; from birth to 

7 years and 7 - 18 years. The models took the form of: log triglycerideij/HDL-cij/non-HDL-cij = β0 + u0j + (β1+ u1j 

)sij1 + (β2+ u2j )sij2  + eij  where for person j at measurement occasion i; β0 represents the fixed effect coefficient for 

the average intercept, β1 and β2 represent fixed effect coefficients for the average linear slopes of each linear spline, 

u0j to u3j indicate person-specific random effects for the intercept and slopes respectively, and eij represents the 

occasion-specific residuals or measurement error. 

Glucose was measured on four occasions (7, 9, 15, and 18). A knot was placed at 15 resulting in two periods of 
change; from 7 to 15 and 15 to 18. Due to few available repeated measures of glucose, we modelled the person-

specific random effects as a single linear slope rather than a function of the splines as was done in all other linear 

spline models. This allowed person specific variation from the average trajectory but under the assumption that 

person-specific deviation from the mean trajectory was constant over time. The model took the form of:  glucoseij 

= β0 + u0j + (β1)sij1 + (β2)sij2  + u1j*age + eij  where for person j at measurement occasion i; β0 represents the fixed 

effect coefficient for the average intercept, β1 and β2 represent fixed effect coefficients for the average linear slopes 

of each linear spline, u0j to u1j indicate person-specific random effects for the intercept and slope respectively, and 

eij represents the occasion-specific residuals or measurement error. 

Insulin was measured on four occasions (birth, 9, 15, and 18). Due to the sparsity of measures at birth and 9 years, 

the model for insulin was restricted to participants with at least one measure before and after age 11, to improve 

model fit. Knots were placed at 9 and 15 resulting in three periods of change; from birth to 9 years, 9 to 15 and 

15 to 18. Insulin was log transformed due to skewness of the data. The model took the form of:  log insulinij = β0 

+ u0j + (β1+ u1j )sij1 + (β2+ u2j )sij2 + (β3 + u3j))sij3+ eij  where for person j at measurement occasion i; β0 represents 

the fixed effect coefficient for the average intercept, β1 to β3 represent fixed effect coefficients for the average 

linear slopes of each linear spline, u0j to u3j indicate person-specific random effects for the intercept and slopes 

respectively, and eij represents the occasion-specific residuals or measurement error. 
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Supplemental Table S1 Model details for log BMI trajectories 

 

 

BMI, Body Mass Index; SD, standard deviation 
 a BMI is natural log transformed. All values are in log form. 

  

 No of contributing individuals Assessment of model fit 

 Total number of observations Number of individuals 

with 1 measure 

Mean observed 

BMI, log (kg/m2) (SD) a 

Mean predicted 

BMI, log (kg/m2) (SD) a 

Mean difference (observed – 

predicted), log (kg/m2) a 

95% level of agreement between 

observed and predicted, log 

(kg/m2) a 

Overall 80796 8606     

1-3 years 11042 7131 2.84 (0.09) 2.84 (0.06) -0.01 -0.17 to 0.15 

3-7 years 21216 7734 2.78 (0.10) 2.79 (0.07) -0.01 -0.17 to 0.15 

7-9 years 7033 6077 2.77 (0.12) 2.80 (0.10) -0.03 -0.17 to 0.10 

9-11 years 9850 5828 2.84 (0.14) 2.85 (0.12) -0.01 -0.12 to 0.10 

11-13 years 11069 5318 2.90 (0.16) 2.90 (0.13) 0.0002 -0.11 to 0.12 

13-15 years 12118 5312 2.97 (0.16) 2.97 (0.14) 0.0002 -0.13 to 0.13 

15-18 years 8468 4518 3.07 (0.16) 3.09 (0.15) -0.02 -0.14 to 0.10 
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Supplemental Table S2 Model details for log fat mass trajectories  

 

 No of contributing individuals Assessment of model fit 

 Total number of 

observations 

Number of individuals 

with 1 measure 

Mean observed fat mass, 

log (kg) (SD) a 

Mean predicted fat mass, log 

(kg) (SD)a 

Mean difference 

(observed – predicted), 

log (kg)a 

95% level of agreement between 

observed and predicted, log (kg)a 

Overall 21615 6032     

9 years 5134 5134 1.97 (0.57) 1.97 (0.54) -0.01 -0.18 to 0.17 

9-13 years 10099 10099 2.13 (0.59) 2.12 (0.56) 0.01 -0.20 to 0.21 

13-15 years 4371 4371 2.44 (0.59) 2.46 (0.55) -0.02 -0.28 to 0.24 

15-18 years 7145 7145 2.63 (0.60) 2.63 (0.57) 0.01 -0.19 to 0.20 

       

SD, standard deviation  
a Fat mass is natural log transformed. All values are in log form. 
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Supplemental Table S3 Model details for lean mass trajectories  

 

 No of contributing individuals Assessment of model fit 

 Total number of 

observations 

Number of 

individuals with 1 

measure 

Mean observed lean mass, kg 

(SD) 

Mean predicted lean mass, 

kg (SD) 

Mean difference 

(observed – predicted), kg 

95% level of agreement between 

observed and predicted, kg 

Overall 21615 6032     

9 years 5134 5134 24.56 (3.16) 24.57 (2.81) -0.01 -2.53 to 2.52 

9-13 years 10099 10099 27.10 (4.57) 27.11 (4.27) 0.00 -2.45 to 2.44 

13-15 years 4371 4371 38.01 (6.41) 38.01 (5.97) 0.00 -2.94 to 2.95 

15-18 years 7145 7145 44.35 (9.26) 44.35 (9.06) 0.003 -1.92 to 1.92 

       

SD, standard deviation 
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Supplemental Table S4 Model details for SBP, DBP and pulse rate trajectories  

 

 No of contributing individuals Assessment of model fit 

 Total number of 

observations 

Number of individuals 

with 1 measure 

Mean observed SBP, DBP or 

pulse rate, (SD) a 

Mean predicted SBP, DBP 

or pulse rate, (SD) a 

Mean difference 

(observed – predicted) a 

95% level of agreement 

between observed and predicted 
a 

SBP       

Overall 32900 6671     

7 years 5672 5672 98.76 (9.13) 98.62 (5.37) 0.15 -10.70 to 11.00 

7-12 years 20670 6479 102.50 (9.50) 102.70 (6.21) -0.20 -11.80 to 11.40 

12-16 years 8694 5090 115.82 (11.77) 115.35 (8.84) 0.46 -11.31 to 12.24 

16-18 years 3536 3428 116.82 (10.15) 117.14 (7.44) -0.31 -12.48 to 11.85 

       

DBP       

Overall 32900 6671     

7 years 5672 5672 56.34 (6.55) 56.56 (3.37) -0.22 -8.90 to 8.46 

7-12 years 20670 6479 57.99 (6.92) 56.88 (3.39) 1.11 -9.09 to 11.31 

12-16 years 8694 5090 61.07 (9.61) 61.92 (5.07) -0.86 -12.62 to 10.91 

16-18 years 3536 3428 64.17 (6.06) 64.49 (3.68) -0.32 -13.14 to 12.50 

       

Pulse       

Overall 32900 6671     

7 years 5672 5672 83.18 (10.65) 83.15 (6.11) 0.03 -13.08 to 13.13 

7-12 years 20670 6479 77.57 (11.54) 78.91 (7.01) -1.34 -15.93 to 13.25 

12-16 years 8694 5090 74.00 (11.29) 74.08 (7.03) -0.08 -13.88 to 13.72 

16-18 years 3536 3428 65.59 (10.04) 65.85 (6.29) -0.27 -14.69 to 14.16 

       

       

DBP, diastolic blood pressure; SBP, systolic blood pressure; SD, standard deviation. 
aUnits are in mmHg for SBP and DBP and bpm for pulse rate.  
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Supplemental Table S5 Model details for glucose trajectories  

 

 No of contributing individuals Assessment of model fit 

 Total number of 

observations 

Number of individuals with 

1 measure 

Mean observed glucose, 

mmol/l (SD) 

Mean predicted glucose, 

mmol/l (SD) 

Mean difference 

(observed – predicted), 

mmol/l 

95% level of agreement between 

observed and predicted, mmol/l 

Overall 9390 5045     

7 years 3907 3907 4.18 (0.50) 4.22 (0.24) -0.03 -0.59 to 0.53 

7-15 years 4576 4065 4.29 (0.55) 4.28 (0.27) 0.01 -0.59 to 0.61 

15-18 years 4812 3203 5.12 (0.39) 5.13 (0.17) -0.01 -0.65 to 0.62 

       

Mmol/l, millimoles per litre; SD, standard deviation 
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Supplemental Table S6 Model details for log insulin and log triglyceride trajectories  

 

 No of contributing individuals Assessment of model fit 

 Total number of 

observations 

Number of individuals 

with 1 measure 

Mean observed 

triglycerides,  

(SD) a 

Mean predicted 

triglycerides,  

(SD) a 

Mean difference 

(observed – predicted)a 

95% level of agreement between 

observed and predicted 

Log insulin       

Overall 1464 526     

Birth 206 206 1.05 (0.48) 1.04 (0.17) 0.01 -0.63 to 0.64 

0-9 years 206 206 1.05 (0.48) 1.04 (0.17) 0.01 -0.63 to 0.64 

9-15 years 445 443 1.58 (0.62) 1.56 (0.39) 0.02 -0.48 to 0.52 

9-18 years 813 523 2.07 (0.53) 2.07 (0.27) 0.0001 -0.63 to 0.63 

       

Log triglyceride       

Overall 15239 6641     

Birth 2963 2963 -0.71 (0.41) -0.71 (0.15) -0.001 -0.52 to 0.51 

0-9 years 6808 5581 -0.34 (0.53) -0.35 (0.36) 0.002 -0.56 to 0.56 

9-18 years 8431 4595 -0.14 (0.41) -0.13 (0.22) -0.002 -0.56 to 0.55 

SD, standard deviation 
a Insulin and triglyceride are natural log transformed. All values are in log form. Units for log insulin are in milliunits per litre. Units for log triglyceride are in millimoles per 

litre. 
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Supplemental Table S7 Model details for HDL-c and non-HDL-c trajectories  

 

 No of contributing individuals Assessment of model fit 

 Total number of 

observations 

Number of individuals 

with 1 measure 

Mean observed HDL-

c, mmol/l (SD) 

Mean predicted HDL-

c, mmol/l (SD) 

Mean difference 

(observed – predicted), 

mmol/l 

95% level of agreement between 

observed and predicted, mmol/l 

Overall 15239 6641     

Birth 2963 2963 0.52 (0.24) 0.52 (0.11) -0.000002 -0.24 to 0.24 

0-7 years 6808 2965 1.09 (0.56) 1.08 (0.52) 0.01 -0.24 to 0.25 

7-18 years 12274 5466 1.39 (0.32) 1.39 (0.24) -0.00002 -0.25 to 0.25 

       

Overall 15239 6641     

Birth 2963 2963 1.22 (0.53) 1.25 (0.25) -0.02 -0.59 to 0.54 

0-9 years 6808 5581 2.15 (1.00) 2.10 (0.82) 0.05 -0.53 to 0.63 

9-18 years 8431 4595 2.63 (0.65) 2.67 (0.52) -0.04 -0.59 to 0.51 

HDL-c, high density lipoprotein cholesterol; Non-HDL-c, non-high density lipoprotein cholesterol; Mmol/l, millimoles per litre; SD, standard deviation. 
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Supplemental Table S8 Number of participants with cardiometabolic health outcome measures at each time point 

 
Birth Age 1 Age 7 Age 9 Age 10 Age 11 Age 12 Age 13 Age 15 Age 18 

BMI a  x x x x x x x x x 

Fat/lean mass    5,134  4,958  4,348 3,738 3,437 

SBP/DBP/pulse rate 
  5,672 5,347 5,084 4,970 4,729  3,787 3,311 

Glucose   3,907 662     2,485 2,336 

Lipids b 2,863  3,846 3,617     2,485 2,328 

Insulin 206  440      417 401 

           

DBP, diastolic blood pressure; SBP, systolic blood pressure. 
a Measures available at each of these approximate ages and at several ages in between but exact timing and number of BMI measures not shown as measures were available 

from questionnaires, routine child health records and research clinics at different mean ages from 1 to 18 years. 
b Lipids include triglyceride, high density lipoprotein cholesterol (HDL-c) and non-HDL-c. 
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Supplemental Table S9 Characteristics at birth of the mothers of children included in models compared 

with those excluded due to missing exposure, outcome or confounder data 

 Participants included 

n= 8,606 

Participants excluded 

n= 5,261 – 13,341 a 

 n (%) n (%) 

Household social class   

Professional 1190(13.8) 346(11.7) 

Managerial & Technical 3673(42.7) 1148(38.9) 

Non-Manual 2254(26.2) 690(23.4) 

Manual 1037(12.0) 525(17.8) 

Part Skilled & Unskilled 452(5.3) 240(8.1) 

Maternal education   

Less than O level 2124(24.7) 1624(42.1) 

O level 3167(36.8) 1151(29.8) 

A level 2093(24.3) 700(18.1) 

Degree or above 1222(14.2) 382(9.9) 

Partners highest educational qualification   

Less than O level 2488(29.8) 1655(45.4) 

O level 1872(22.4) 679(18.6) 

A level 2337(28.0) 778(21.4) 

Degree or Above 1643(19.7) 530(14.6) 

Maternal smoking during pregnancy   

No 6781(78.8) 3171(67.7) 

Yes 1825(21.2) 1516(32.3) 

Parity   

0 3893(45.2) 1947(43.7) 

1 3159(36.7) 1413(31.7) 

2 1554(18.1) 1094(24.6) 

 Mean (SD) Mean (SD) 

Child gestational age at birth 39.5(1.8) 37(8.1) 

Birthweight (g) 3426(533) 3310(643) 

Maternal BMI (kg/m2) 23.0(3.8) 23(4.0) 

Maternal age (years) 28.7(4.7) 27(5.2) 

SD, standard deviation 
a Denominators for excluded participants in this table vary due to different rates of missing data for 

characteristics shown.  
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Supplemental Table S10 Mean trajectories of BMI estimated from multilevel models, by maternal anxiety during pregnancy 

 
 Mean trajectory (95% CI) in 

males  

(no anxiety during pregnancy) log 

(kg/m2 ) (reference) a 

Mean trajectory (95% CI) in 

females 

 (no anxiety during pregnancy) 

log (kg/m2 ) (reference) a 

Mean difference in trajectory 

(95% CI) comparing anxiety at 18 

weeks only with the reference 

trajectory (% difference in kg/m2) 

b 

Mean difference in trajectory 

(95% CI) anxiety at 32 weeks 

only with the reference trajectory 

(% difference in kg/m2) b 

Mean difference in trajectory 

(95% CI) comparing anxiety at 

18 and 32 weeks with the 

reference trajectory (% 

difference in kg/m2) b 

Unadjusted      

BMI       

Age 1yr 2.90 (2.89,2.90) 2.89 (2.88,2.89) 0.42 (-1.00,1.84) 0.13 (-1.15,1.40) 0.3 (-0.85,1.53) 

Age 3yr  2.77 (2.76,2.77) 2.75 (2.75,2.75) 0.65 (-0.08,1.38) 0.11 (-0.56,0.77) 0.0 (-0.60,0.60) 

Age 7yr 2.79 (2.78,2.79) 2.80 (2.79,2.80) 0.95 (-0.01,1.91) 0.44 (-0.43,1.32) 0.6 (-0.20,1.39) 

Age 9yr  2.82 (2.82,2.83) 2.84 (2.84,2.85) 1.06 (-0.11,2.24) 0.64 (-0.43,1.71) 0.9 (-0.06,1.89) 

Age 11yr   2.87 (2.87,2.88) 2.90 (2.90,2.91) 1.16 (-0.18,2.50) 0.83 (-0.39,2.06) 1.2 (0.08,2.32) 

Age 13yr 2.94 (2.93,2.95) 2.97 (2.96,2.97) 1.23 (-0.21,2.66) 1.03 (-0.28,2.34) 1.4 (0.24,2.65) 

Age 15yr 3.02 (3.01,3.02) 3.04 (3.04,3.05) 1.27 (-0.23,2.76) 1.22 (-0.16,2.60) 1.6 (0.37,2.90) 

Age 18yr 3.16 (3.15,3.16) 3.17 (3.16,3.18) 1.27 (-0.51,3.05) 1.50 (-0.16,3.17) 1.8 (0.29,3.33) 

Adjusted      

BMI       

Age 1yr 2.88 (2.87,2.90) 2.87 (2.86,2.89) 0.36 (-1.06,1.79) 0.18 (-1.11,1.47) 0.3 (-0.91,1.51) 

Age 3yr  2.77 (2.76,2.77) 2.75 (2.74,2.76) 0.40 (-0.32,1.13) 0.02 (-0.65,0.68) -0.2 (-0.76,0.44) 

Age 7yr 2.78 (2.78,2.79) 2.80 (2.79,2.81) 0.43 (-0.49,1.34) 0.27 (-0.57,1.11) 0.4 (-0.36,1.17) 

Age 9yr  2.82 (2.81,2.83) 2.84 (2.83,2.86) 0.41 (-0.70,1.53) 0.39 (-0.63,1.41) 0.7 (-0.28,1.60) 

Age 11yr   2.87 (2.86,2.89) 2.90 (2.89,2.91) 0.38 (-0.88,1.64) 0.49 (-0.66,1.65) 0.8 (-0.22,1.91) 

Age 13yr 2.94 (2.92,2.95) 2.97 (2.95,2.98) 0.33 (-1.00,1.67) 0.57 (-0.66,1.80) 0.9 (-0.20,2.07) 

Age 15yr 3.02 (3.00,3.03) 3.04 (3.03,3.06) 0.26 (-1.13,1.65) 0.61 (-0.67,1.90) 0.9 (-0.27,2.10) 

Age 18yr 3.16 (3.14,3.18) 3.17 (3.15,3.19) 0.12 (-1.55,1.79) 0.61 (-0.96,2.19) 0.7 (-0.76,2.13) 

CI, confidence interval; yr, year. 
a BMI is presented in the natural log and values represent the mean predicted natural log of BMI at each age shown.  
b Differences at each age are back transformed from the log scale and are interpreted as the percentage difference in the mean level in original units at each age comparing 

each category with the reference trajectory.  
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Supplemental Table S11 Mean trajectories of fat mass estimated from multilevel models, by maternal anxiety during pregnancy 

 

 Mean trajectory (95% CI) in 

males 

(no anxiety during 

pregnancy) log (kg or kg/yr) 

(reference) a 

Mean trajectory (95% CI) 

in females 

 (no anxiety during pregnancy) 

log (kg or kg/yr) (reference) a 

Mean difference in trajectory 

(95% CI) comparing anxiety at 

18 weeks only with the reference 

trajectory (% or %/yr) b 

Mean difference in trajectory 

(95% CI) comparing anxiety at 

32 weeks only with the reference 

trajectory (% or %/yr) b 

Mean difference in trajectory 

(95% CI) comparing anxiety at 

18 and 32 weeks with the 

reference trajectory (% or %/yr) 

b 

Unadjusted      

Age 9yr (kg) or (%) 

Change 9-13yr (kg/yr) or (%/yr) Change 13-15yr 

(kg/yr) or (%/yr) Change 15-18yr (kg/yr) or 

(%/yr) Age 18yr (kg) or (%) 

1.79 (1.76,1.82) 

0.11 (0.11,0.12) 

-0.06 (-0.07,-0.05) 

0.10 (0.09,0.11) 

2.43 (2.41,2.46) 

2.63 (2.11,3.15) 

0.16 (0.15,0.17) 

0.10 (0.09,0.11) 

0.06 (0.05,0.06) 

3.64 (3.09,4.18) 

3.62 (-2.42,9.67) 

0.04 (-1.18,1.26) 

1.41 (-0.84,3.66) 

-1.41 (-3.04,0.21) 

2.28 (-3.83,8.40) 

-1.46 (-6.78,3.87) 

1.00 (-0.15,2.15) 

0.21 (-1.86,2.28) 

-0.93 (-2.51,0.64) 

0.11 (-5.56,5.79) 

0.94 (-4.08,5.95) 

1.52 (0.44,2.60) 

-1.62 (-3.49,0.26) 

0.81 (-0.65,2.27) 

6.33 (0.86,11.79) 

   
   

Adjusted   
   

Age 9yr (kg) or (%) 

Change 9-13yr (kg/yr) or (%/yr) 

Change 13-15yr (kg/yr) or (%/yr) 

Change 15-18yr (kg/yr) or (%/yr) 

Age 18yr (kg) or (%) 

1.81 (1.74,1.87) 

0.11 (0.09,0.12) 

-0.07 (-0.09,-0.04) 

0.11 (0.09,0.12) 

2.42 (2.35,2.48) 

2.66 (2.13,3.18) 

0.15 (0.14,0.17) 

0.09 (0.07,0.12) 

0.06 (0.05,0.08) 

3.63 (3.08,4.18) 

1.56 (-4.21,7.32) 

-0.13 (-1.34,1.08) 

1.56 (-0.70,3.82) 

-1.47 (-3.10,0.16) 

-0.32 (-6.10,5.45) 

-2.02 (-7.17,3.14) 

0.74 (-0.40,1.89) 

0.21 (-1.87,2.28) 

-0.93 (-2.51,0.64) 

-1.46 (-6.88,3.97) 

1.00 (-3.92,5.91) 

1.19 (0.12,2.27) 

-1.75 (-3.64,0.14) 

0.82 (-0.66,2.29) 

4.77 (-0.51,10.05) 

CI, confidence interval; kg/yr, kilograms per year; %/yr, percentage per year.  
a Fat mass was transformed using the natural log. All predicted mean values (kg) and rates of change per year (kg/yr) for the reference categories are on the log scale  
b The difference between groups is back transformed from the log scale for ease of interpretation and is interpreted as the percentage difference in the mean level in original 

units comparing each category with the reference or percentage difference in change in original units per year (%/yr) comparing each category with the reference. 
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Supplemental Table S12 Mean trajectories of blood pressure and pulse rate estimated from multilevel models, by maternal anxiety during pregnancy 

bpm, beats per minute; bpm/yr, beats per minute per year; CI, confidence interval; mmHg, millimetres of mercury; mmHg/yr, millimetres of mercury per year.  

 Mean trajectory (95% CI) in 

males 

(no anxiety during pregnancy) 

(reference) 

Mean trajectory (95% CI) in 

females 

(no anxiety during pregnancy) 

(reference) 

Mean difference in 

trajectory (95% CI) 

comparing anxiety at 

18 weeks only with the 

reference trajectory 

Mean difference in trajectory 

(95% CI) comparing anxiety at 

32 weeks only with the reference 

trajectory 

Mean difference in 

trajectory (95% CI) 

comparing anxiety at 18 

and 32 weeks with the 

reference trajectory 

SBP       

Unadjusted     

0.37 (-0.41,1.15) 

-0.07 (-0.25,0.12) 

-0.04 (-0.36,0.28) 

0.42 (-0.30,1.15) 

0.74 (-0.27,1.75) 

Age 7yr (mmHg) 97.76 (97.39,98.12) 

1.65 (1.56,1.74) 

5.86 (5.70,6.01) 

-4.06 (-4.40,-3.71) 

121.32 (120.84,121.80) 

97.86 (97.48,98.23) 0.67 (-0.26,1.61) 

0.08 (-0.14,0.31) 

0.02 (-0.35,0.40) 

0.13 (-0.71,0.96) 

1.44 (0.27,2.61) 

0.34 (-0.52,1.20) 

-0.01 (-0.22,0.19) 

0.02 (-0.33,0.38) 

-0.04 (-0.83,0.74) 

0.28 (-0.82,1.38) 

Change 7-12yr (mmHg/yr) 1.87 (1.78,1.95) 

Change 12-16yr (mmHg/yr) 3.85 (3.70,4.00) 

Change 16-18yr (mmHg/yr) -5.94 (-6.27,-5.61) 

Age 18yr (mmHg) 110.73 (110.27,111.18) 

Adjusted      

Age 7yr (mmHg) 98.91 (97.92,99.90) 

1.47 (1.24,1.71) 

5.97 (5.57,6.37) 

-4.24 (-5.16,-3.32) 

121.67 (120.40,122.95) 

99.04 (98.04,100.04) 0.53 (-0.40,1.47) 

0.07 (-0.15,0.29) 

0.04 (-0.33,0.42) 

0.04 (-0.80,0.88) 

1.16 (-0.02,2.33) 

0.16 (-0.70,1.02) 

-0.01 (-0.22,0.19) 

0.06 (-0.30,0.41) 

-0.16 (-0.95,0.63) 

0.01 (-1.10,1.11) 

0.23 (-0.55,1.01) 

-0.06 (-0.25,0.13) 

-0.0001 (-0.32,0.32) 

0.22 (-0.52,0.95) 

0.38 (-0.64,1.40) 

Change 7-12yr (mmHg/yr) 1.69 (1.45,1.93) 

Change 12-16yr (mmHg/yr) 3.97 (3.56,4.37) 

Change 16-18yr (mmHg/yr) -6.15 (-7.07,-5.23) 

Age 18yr (mmHg) 111.07 (109.79,112.35) 

DBP      

Unadjusted      

Age 7yr (mmHg) 56.06 (55.80,56.32) 

0.14 (0.07,0.21) 

2.87 (2.74,3.00) 

-2.59 (-2.88,-2.30) 

63.05 (62.70,63.40) 

56.91 (56.64,57.18) 0.74 (0.06,1.41) 

-0.02 (-0.19,0.16) 

-0.06 (-0.38,0.26) 

0.27 (-0.43,0.98) 

0.97 (0.13,1.81) 

0.15 (-0.47,0.78) 

0.05 (-0.11,0.21) 

-0.03 (-0.33,0.27) 

0.27 (-0.40,0.94) 

0.84 (0.05,1.64) 

0.40 (-0.17,0.96) 

-0.02 (-0.17,0.12) 

-0.17 (-0.45,0.10) 

0.46 (-0.14,1.07) 

0.52 (-0.20,1.24) 

Change 7-12yr (mmHg/yr) 0.12 (0.05,0.19) 

Change 12-16yr (mmHg/yr) 2.34 (2.21,2.47) 

Change 16-18yr (mmHg/yr) -1.17 (-1.45,-0.89) 

Age 18yr (mmHg) 63.65 (62.85,64.46) 

Adjusted      

Age 7yr (mmHg) 56.79 (56.08,57.51) 

0.05 (-0.13,0.23) 

2.95 (2.60,3.30) 

-2.73 (-3.52,-1.95) 

63.39 (62.46,64.31) 

57.65 (56.93,58.38) 0.70 (0.02,1.38) 

-0.02 (-0.19,0.15) 

-0.02 (-0.34,0.30) 

0.19 (-0.52,0.89) 

0.89 (0.05,1.73) 

0.08 (-0.55,0.70) 

0.05 (-0.11,0.21) 

0.03 (-0.27,0.33) 

0.11 (-0.56,0.78) 

0.67 (-0.13,1.46) 

0.33 (-0.24,0.90) 

-0.02 (-0.16,0.13) 

-0.09 (-0.37,0.19) 

0.22 (-0.40,0.84) 

0.31 (-0.42,1.04) 

Change 7-12yr (mmHg/yr) 0.03 (-0.15,0.22) 

Change 12-16yr (mmHg/yr) 2.43 (2.08,2.78) 

Change 16-18yr (mmHg/yr) -1.34 (-2.12,-0.55) 

Age 18yr (mmHg) 64.03 (62.85,65.21) 

Pulse rate       

Unadjusted      

Age 7yr (bpm) 82.33 (81.90,82.75) 

-1.89 (-1.99,-1.79) 

-0.71 (-0.87,-0.55) 

-4.21 (-4.57,-3.85) 

61.62 (61.10,62.15) 

85.59 (85.16,86.03) 0.62 (-0.47,1.71) 

0.01 (-0.26,0.27) 

-0.09 (-0.48,0.30) 

0.62 (-0.24,1.49) 

1.53 (0.26,2.80) 

1.18 (0.17,2.19) 

-0.30 (-0.54,-0.06) 

0.24 (-0.13,0.61) 

-0.03 (-0.84,0.78) 

0.57 (-0.62,1.77) 

0.68 (-0.23,1.59) 

-0.08 (-0.30,0.14) 

0.17 (-0.16,0.51) 

-0.04 (-0.78,0.70) 

0.92 (-0.17,2.01) 

Change 7-12yr (bpm/yr) -1.73 (-1.83,-1.63) 

Change 12-16yr (bpm/yr) -0.25 (-0.41,-0.10) 

Change 16-18yr (bpm/yr) -4.83 (-5.17,-4.49) 

Age 18yr (bpm) 66.27 (65.77,66.76) 

Adjusted      

Age 7yr (bpm) 82.57 (81.42,83.73) 

-1.90 (-2.18,-1.62) 

-1.05 (-1.47,-0.63) 

-3.67 (-4.62,-2.73) 

61.52 (60.13,62.91) 

85.80 (84.62,86.97) 0.62 (-0.47,1.71) 

0.01 (-0.25,0.27) 

-0.09 (-0.48,0.30) 

0.58 (-0.28,1.45) 

1.48 (0.21,2.75) 

1.13 (0.12,2.14) 

-0.29 (-0.53,-0.05) 

0.22 (-0.15,0.58) 

-0.09 (-0.90,0.73) 

0.37 (-0.83,1.56) 

0.68 (-0.24,1.60) 

-0.06 (-0.29,0.16) 

0.14 (-0.20,0.48) 

-0.14 (-0.89,0.61) 

0.65 (-0.45,1.75) 

Change 7-12yr (bpm/yr) -1.73 (-2.01,-1.45) 

Change 12-16yr (bpm/yr) -0.60 (-1.03,-0.17) 

Change 16-18yr (bpm/yr) -4.34 (-5.29,-3.39) 

Age 18yr (bpm) 66.06 (64.67,67.45) 
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Supplemental Table S13 Mean trajectories of lean mass estimated from multilevel models, by maternal anxiety during pregnancy 

 

 Mean trajectory (95% CI) 

in males 

(no anxiety during 

pregnancy) (reference) 

Mean trajectory (95% 

CI) in females 

(no anxiety during 

pregnancy) (reference) 

Mean difference in trajectory 

(95% CI) comparing anxiety at 

18 weeks only with the reference 

trajectory 

Mean difference in trajectory 

(95% CI) comparing anxiety at 

32 weeks only with the reference 

trajectory 

Mean difference in trajectory 

(95% CI) comparing anxiety at 

18 and 32 weeks with the 

reference trajectory 

Unadjusted      

Age 9yr (kg) 

Change 9-13yr (kg/yr) 

Change 13-15yr (kg/yr) 

Change 15-18yr (kg/yr) 

Age 18yr (kg) 

23.89 (23.76,24.03) 

2.30 (2.24,2.36) 

7.69 (7.59,7.79) 

2.47 (2.40,2.55) 

55.91 (55.67,56.15) 

20.78 (20.65,20.91) 

3.22 (3.17,3.28) 

1.58 (1.46,1.69) 

0.38 (0.31,0.45) 

37.96 (37.72,38.20) 

-0.12 (-0.42,0.18) 

0.11 (-0.02,0.24) 

-0.33 (-0.57, -0.08) 

-0.0004 (-0.18,0.18) 

-0.32 (-0.91,0.27) 

-0.28 (-0.56,0.002) 

-0.10 (-0.22,0.02) 

0.09 (-0.14,0.32) 

0.04 (-0.13,0.21) 

-0.39 (-0.95,0.17) 

-0.13 (-0.38,0.13) 

0.04 (-0.07,0.15) 

0.003 (-0.21,0.21) 

-0.03 (-0.18,0.13) 

-0.04 (-0.54,0.47) 

Adjusted      

Age 9yr (kg) 23.84 (23.52,24.17) 

2.30 (2.16,2.44) 

7.48 (7.22,7.74) 

2.63 (2.44,2.82) 

55.90 (55.27,56.54) 

20.76 (20.43,21.08) -0.14 (-0.44,0.16) 

0.09 (-0.04,0.22) 

-0.32 (-0.57,-0.07) 

0.01 (-0.17,0.19) 

-0.38 (-0.96,0.21) 

-0.26 (-0.53,0.02) 

-0.10 (-0.22,0.01) 

0.09 (-0.14,0.32) 

0.05 (-0.12,0.22) 

-0.34 (-0.90,0.22) 

-0.05 (-0.31,0.20) 

0.04 (-0.07,0.15) 

0.01 (-0.21,0.22) 

-0.02 (-0.17,0.14) 

0.07 (-0.44,0.58) 

Change 9-13yr (kg/yr) 3.22 (3.08,3.36) 

Change 13-15yr (kg/yr) 1.36 (1.09,1.63) 

Change 15-18yr (kg/yr) 0.54 (0.35,0.73) 

Age 18yr (kg) 37.99 (37.35,38.63) 

kg/yr, kilograms per year. 
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Supplemental Table S14 Mean trajectories of glucose estimated from multilevel models, by maternal anxiety during pregnancy 

 

 Mean trajectory 

(95% CI) in males (no 

anxiety during 

pregnancy) (reference) 

Mean trajectory (95% CI) 

in females 

(no anxiety during 

pregnancy) (reference) 

Mean difference in trajectory (95% 

CI) comparing anxiety at 18 weeks 

only with the reference trajectory 

Mean difference in trajectory 

(95% CI) comparing anxiety 

at 32 weeks only with the 

reference trajectory 

Mean difference in 

trajectory (95% CI) c 

comparing anxiety at 18 

and 32 weeks with the 

reference trajectory 

Unadjusted      

Age 7yr (mmol/l) 4.19 (4.17,4.21) 

0.15 (0.14,0.15) 

-0.08 (-0.09, -0.07) 

5.11 (5.09,5.14) 

4.13 (4.10,4.15) -0.06 (-0.12,0.005) 

0.007 (-0.005,0.02) 

-0.003 (-0.04,0.03) 

-0.01 (-0.08,0.05) 

-0.003 (-0.06,0.06) 

0.001 (-0.01,0.01) 

-0.02 (-0.05,0.01) 

-0.04 (-0.11,0.02) 

0.03 (-0.02,0.08) 

-0.004 (-0.01,0.01) 

0.01 (-0.02,0.04) 

0.03 (-0.02,0.09) 

Change 7-15yr (mmol/l/yr) 0.13 (0.13,0.14) 

Change 15-18yr (mmol/l/yr) -0.10 (-0.11, -0.09) 

Age 18yr (mmol/l) 4.89 (4.86,4.92) 

Adjusted      

Age 7yr (mmol/l) 4.21 (4.14,4.27) 

0.14 (0.13,0.16) 

-0.08 (-0.11, -0.04) 

5.13 (5.06,5.20) 

4.14 (4.07,4.21) -0.06 (-0.13,0.003) 

0.01 (-0.005,0.02) 

-0.003 (-0.04,0.03) 

-0.02 (-0.08,0.05) 

-0.005 (-0.06,0.05) 

0.001 (-0.01,0.01) 

-0.02 (-0.05,0.02) 

-0.04 (-0.11,0.02) 

0.04 (-0.02,0.09) 

-0.004 (-0.01,0.01) 

0.01 (-0.02,0.04) 

0.04 (-0.02,0.09) 

Change 7-15yr (mmol/l/yr) 0.13 (0.12,0.14) 

Change 15-18yr (mmol/l/yr) -0.10 (-0.13, -0.06) 

Age 18yr (mmol/l) 4.91 (4.84,4.98) 

 
CI, confidence interval; mmol/l, millimole per litre; mmol/l/year, millimoles per litre per year.  
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Supplemental Table S15 Mean trajectories of insulin and triglyceride estimated from multilevel models, by maternal anxiety during pregnancy 

 

 Mean trajectory (95% 

CI) in males 

(no anxiety during 

pregnancy) (reference) 
a 

Mean trajectory (95% 

CI) in females 

(no anxiety during 

pregnancy) (reference) a 

Mean difference in 

trajectory (95% CI) 

comparing anxiety at 18 

weeks only with the 

reference trajectory (% or 

%/yr) b 

Mean difference in trajectory 

(95% CI) comparing anxiety 

at 32 weeks only with the 

reference trajectory (% or 

%/yr) b 

Mean difference in 

trajectory (95% CI) 

comparing anxiety at 18 

and 32 weeks with the 

reference trajectory (% or 

%/yr) b 

Insulin      

Unadjusted      

Birth (mu/l or %) 0.99 (0.89,1.09) 0.04 

(0.03,0.06) 

0.14 (0.12,0.16) 

-0.14 (-0.18,-0.10) 

1.76 (1.68,1.85) 

1.08 (0.99,1.18) 

0.05 (0.03,0.06) 

0.14 (0.12,0.16) 

-0.12 (-0.16, -0.08) 

1.98 (1.89,2.06) 

-7.29 (-31.57,16.99) 

4.08 (-0.12,8.29) 

-5.18 (-10.14, -0.22) 

5.80 (-5.20,16.80) 

14.38 (-11.51,40.28) 

-13.73 (-38.87,11.41) 

2.82 (-1.64,7.27) 

1.94 (-3.48,7.35) 

-8.82 (-18.80,1.16) 

-5.79 (-29.01,17.42) 

23.37 (-3.86,50.60) 

-2.58 (-5.91,0.75) 

-0.96 (-5.57,3.64) 

-2.06 (-11.52,7.41) 

-13.54 (-31.07,3.99) 

Change 0-9yr (mu/l/yr or %/yr) 

Change 9-15yr (mu/l/yr or %/yr) 

Change 15-18yr (mu/l/yr or %/yr) 

Age 18yr (mu/l or %)  

Adjusted       

Birth (mu/l or %) 
1.05 (0.78,1.32) 

0.01 (-0.03,0.06) 

0.19 (0.13,0.24) 

-0.16 (-0.27,-0.05) 

1.82 (1.59,2.05) 

1.19 (0.91,1.46) 

0.02 (-0.03,0.06) 

0.19 (0.13,0.24) 

-0.14 (-0.24,-0.03) 

2.04 (1.81,2.27) 

-7.71 (-31.62,16.20) 

3.94 (-0.23,8.10) 

-4.62 (-9.68,0.44) 

4.58 (-6.45,15.62) 

12.52 (-13.06,38.11) 

-13.80 (-38.45,10.85) 

2.63 (-1.76,7.02) 

1.58 (-3.85,7.01) 

-7.53 (-17.55,2.48) 

-5.44 (-28.32,17.45) 

23.58 (-3.05,50.21) 

-2.66 (-5.93,0.62) 

-0.96 (-5.60,3.67) 

-1.89 (-11.31,7.53) 

-13.57 (-30.83,3.70) 

Change 0-9yr (mu/l/yr or %/yr) 

Change 9-15yr (mu/l/yr or %/yr) 

Change 15-18yr (mu/l/yr or %/yr) 

Age 18yr (mu/l or %)  

Triglyceride      

Unadjusted      

Birth (mmol/l or %) -0.71 (-0.73,-0.69) 

0.08 (0.08,0.09) 

-0.04 (-0.04,-0.04) 

-0.33 (-0.35,-0.31) 

-0.70 (-0.72,-0.68) -0.25 (-5.56,5.06) 

0.14 (-0.67,0.95) 

0.36 (-0.37,1.09) 

4.34 (-0.82,9.51) 

-3.01 (-8.22,2.20) 

0.19 (-0.60,0.98) 

0.08 (-0.60,0.77) 

-0.60 (-5.30,4.11) 

1.66 (-2.92,6.24) 

-0.35 (-1.04,0.33) 

0.14 (-0.49,0.78) 

-0.26 (-4.66,4.13) 

Change 0-9yr (mmol/l/yr or %/yr) 0.09 (0.09,0.09) 

Change 9-18yr (mmol/l/yr or %/yr) -0.04 (-0.05,-0.04) 

Age 18yr (mmol/l or %)  -0.30 (-0.32,-0.28) 

Adjusted       

Birth (mmol/l or %) -0.66 (-0.72,-0.60) 

0.08 (0.07,0.09) 

-0.04 (-0.05,-0.04) 

-0.32 (-0.37,-0.26) 

-0.65 (-0.71,-0.59) 

0.09 (0.08,0.10) 

-0.05 (-0.05,-0.04) 

-0.28 (-0.34,-0.23) 

-1.50 (-6.63,3.63) 

0.25 (-0.55,1.06) 

0.28 (-0.45,1.00) 

3.29 (-1.83,8.42) 

-2.86 (-7.96,2.25) 

0.16 (-0.62,0.95) 

0.02 (-0.67,0.71) 

-1.24 (-5.92,3.44) 

1.15 (-3.35,5.65) 

-0.27 (-0.96,0.41) 

-0.01 (-0.65,0.63) 

-1.35 (-5.73,3.04) 

Change 0-9yr (mmol/l/yr or %/yr) 

Change 9-18yr (mmol/l/yr or %/yr) 

Age 18yr (mmol/l or %)  

CI, confidence interval; mmol/l, millimole per litre; mmol/l/year, millimoles per litre per year; %/yr, percentage per year 
a Insulin and triglyceride were transformed using the natural log. All predicted mean values and rates of change per year for the reference categories are on the log scale. 
b The difference between groups is back transformed from the log scale for ease of interpretation and is interpreted as the percentage difference in the mean level in original 

units comparing each category with the reference or percentage difference in change in original units per year (%/yr) comparing each category with the reference. 
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Supplemental Table S16 Mean trajectories of HDL-C and non-HDL-c estimated from multilevel models, by maternal anxiety during pregnancy 

 Mean trajectory (95% CI) 

in males 

(no anxiety during 

pregnancy) (reference) 

Mean trajectory (95% CI) 

in females 

(no anxiety during 

pregnancy) (reference) 

Mean difference in 

trajectory (95% CI) 

comparing anxiety at 18 

weeks only with the 

reference trajectory 

Mean difference in trajectory 

(95% CI) comparing anxiety 

at 32 weeks only with the 

reference trajectory 

Mean difference in trajectory 

(95% CI) c comparing anxiety at 

18 and 32 weeks with the 

reference trajectory 

HDL-c      

Unadjusted      

Birth (mmol/l) 0.50 (0.49,0.51) 

0.15 (0.15,0.15) 

-0.04 (-0.04,-0.03) 

1.15 (1.14,1.17) 

0.55 (0.53,0.56) 0.01 (-0.02,0.04) 

-0.005 (-0.01,0.002) 

0.0003 (-0.003,0.004) 

-0.02 (-0.05,0.02) 

0.01 (-0.02,0.04) 

0.0004 (-0.01,0.01) 

-0.002 (-0.01,0.001) 

-0.01 (-0.05,0.02) 

-0.003 (-0.03,0.02) 

-0.001 (-0.01,0.004) 

-0.00003 (-0.003,0.003) 

-0.01 (-0.04,0.02) 

Change 0-7yr (mmol/l/yr) 0.13 (0.13,0.13) 

Change 7-18yr (mmol/l/yr)  -0.01 (-0.01,-0.01) 

Age 18yr (mmol/l) 1.33 (1.32,1.35) 

Adjusted      

Birth (mmol/l) 0.49 (0.46,0.53) 

0.15 (0.14,0.16) 

-0.04 (-0.04,-0.03) 

1.16 (1.13,1.20) 

0.54 (0.50,0.57) 0.02 (-0.02,0.05) 

-0.005 (-0.01,0.001) 

0.001 (-0.003,0.004) 

-0.01 (-0.05,0.03) 

0.01 (-0.02,0.04) 

0.001 (-0.01,0.01) 

-0.001 (-0.005,0.002) 

-0.005 (-0.04,0.03) 

0.003 (-0.02,0.03) 

-0.002 (-0.01,0.003) 

0.001 (-0.002,0.004) 

0.0005 (-0.03,0.03) 

Change 0-7yr (mmol/l/yr) 0.13 (0.13,0.14) 

Change 7-18yr (mmol/l/yr) -0.01 (-0.01,-0.01) 

Age 18yr (mmol/l) 1.35 (1.31,1.39) 

Non-HDL-c      

Unadjusted      

Birth (mmol/l) 1.23 (1.20,1.26) 

0.19 (0.18,0.19) 

-0.07 (-0.08,-0.07) 

2.27 (2.23,2.30) 

1.30 (1.27,1.33) -0.08 (-0.18,0.01) 

0.017 (0.001,0.03) 

0.004 (-0.01,0.02) 

0.11 (-0.01,0.22) 

0.03 (-0.08,0.13) 

-0.005 (-0.02,0.01) 

0.01 (-0.01,0.02) 

0.04 (-0.07,0.15) 

-0.02 (-0.10,0.06) 

-0.002 (-0.01,0.01) 

0.01 (-0.01,0.02) 

0.02 (-0.08,0.12) 

Change 0-9yr (mmol/l/yr) 0.21 (0.20,0.21) 

Change 9-18yr (mmol/l/yr) -0.07 (-0.08,-0.07) 

Age 18yr (mmol/l)  2.49 (2.45,2.52) 

Adjusted      

Birth (mmol/l) 1.21 (1.13,1.29) 

0.19 (0.18,0.20) 

-0.07 (-0.08,-0.06) 

2.27 (2.18,2.36) 

1.27 (1.19,1.35) -0.09 (-0.19,0.01) 

0.02 (0.002,0.03) 

0.002 (-0.01,0.02) 

0.09 (-0.02,0.20) 

0.03 (-0.08,0.13) 

-0.004 (-0.02,0.01) 

0.01 (-0.01,0.02) 

0.04 (-0.07,0.15) 

-0.02 (-0.10,0.06) 

-0.003 (-0.02,0.01) 

0.005 (-0.01,0.02) 

0.001 (-0.10,0.10) 

Change 0-9yr (mmol/l/yr) 0.21 (0.20,0.22) 

Change 9-18yr (mmol/l/yr) -0.07 (-0.08,-0.06) 

Age 18yr (mmol/l) 2.49 (2.40,2.58) 

CI, confidence interval; mmol/l, millimole per litre; mmol/l, millimole per litre per year.  
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Supplemental Table S17 Mean trajectories of BMI estimated from multilevel models, by maternal depression during pregnancy 

 Mean trajectory (95% CI) 

in males 

 (no depression during 

pregnancy)  log (kg/m2 ) 

(reference) a 

Mean trajectory (95% CI) 

in females 

 (no depression during 

pregnancy)  log (kg/m2 ) 

(reference) a 

Mean difference in trajectory (95% 

CI) comparing depression at 18 

weeks only with the reference 

trajectory (% difference in kg/m2) b 

Mean difference in trajectory 

(95% CI) depression at 32 weeks 

only with the reference trajectory 

(% difference in kg/m2) b 

Mean difference in trajectory 

(95% CI) comparing depression 

at 18 and 32 weeks with the 

reference trajectory (% 

difference in kg/m2) b 

Unadjusted      

BMI      

Age 1yr 2.90 (2.89,2.91) 2.89 (2.88,2.89) 0.07 (-1.60,1.75) -0.33 (-1.79,1.13) 0.3 (-1.32,1.91) 

Age 3yr 2.77 (2.76,2.77) 2.75 (2.75,2.76) 0.13 (-0.72,0.98) 0.39 (-0.36,1.15) -0.5 (-1.34,0.26) 

Age 7yr 2.79 (2.78,2.79) 2.80 (2.79,2.80) 0.51 (-0.61,1.62) 0.61 (-0.38,1.59) 0.1 (-0.97,1.11) 

Age 9yr 2.82 (2.82,2.83) 2.84 (2.84,2.85) 0.70 (-0.67,2.07) 0.71 (-0.50,1.92) 0.5 (-0.77,1.80) 

Age 11yr 2.88 (2.87,2.88) 2.90 (2.90,2.91) 0.88 (-0.69,2.44) 0.85 (-0.53,2.23) 1.0 (-0.48,2.46) 

Age 13yr 2.94 (2.94,2.95) 2.97 (2.96,2.98) 1.04 (-0.64,2.72) 1.02 (-0.46,2.50) 1.5 (-0.10,3.07) 

Age 15yr 3.02 (3.01,3.02) 3.04 (3.04,3.05) 1.19 (-0.58,2.95) 1.24 (-0.31,2.80) 2.0 (0.31,3.66) 

Age 18yr 3.16 (3.15,3.16) 3.17 (3.16,3.18) 1.37 (-0.77,3.50) 1.67 (-0.21,3.55) 2.7 (0.71,4.78) 

Adjusted      

BMI      

Age 1yr 2.88 (2.87,2.90) 2.87 (2.86,2.89) 0.04 (-1.66,1.73) -0.37 (-1.83,1.10) 0.2 (-1.45,1.82) 

Age 3yr 2.77 (2.76,2.78) 2.75 (2.74,2.76) -0.19 (-1.04,0.66) 0.24 (-0.52,0.99) -0.8 (-1.63,-0.04) 

Age 7yr 2.79 (2.78,2.80) 2.80 (2.79,2.81) -0.15 (-1.22,0.92) 0.29 (-0.66,1.23) -0.5 (-1.49,0.52) 

Age 9yr 2.82 (2.81,2.83) 2.84 (2.83,2.86) -0.14 (-1.44,1.16) 0.28 (-0.87,1.43) -0.2 (-1.44,1.00) 

Age 11yr 2.87 (2.86,2.89) 2.90 (2.89,2.92) -0.15 (-1.62,1.32) 0.27 (-1.03,1.57) 0.0 (-1.35,1.43) 

Age 13yr 2.94 (2.92,2.95) 2.97 (2.96,2.98) -0.18 (-1.75,1.39) 0.28 (-1.11,1.66) 0.3 (-1.21,1.76) 

Age 15yr 3.02 (3.00,3.03) 3.05 (3.03,3.06) -0.24 (-1.88,1.40) 0.30 (-1.16,1.75) 0.5 (-1.09,2.03) 

Age 18yr 3.16 (3.14,3.18) 3.17 (3.16,3.19) -0.38 (-2.39,1.63) 0.37 (-1.41,2.15) 0.7 (-1.23,2.61) 

CI, confidence interval; yr, year. 
a BMI is presented in the natural log and values represent the mean predicted natural log of BMI at each age shown.  
b Differences at each age are back transformed from the log scale and are interpreted as the percentage difference in the mean level in original units at each age comparing 

each category with the reference trajectory.  
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Supplemental Table S18 Mean trajectories of fat mass estimated from multilevel models, by maternal depression during pregnancy 

 Mean trajectory (95% CI) 

in males 

 (no depression during 

pregnancy) log (kg or 

kg/yr) (reference) a 

Mean trajectory (95% 

CI) in females 

(no depression during 

pregnancy) log (kg or 

kg/yr) (reference) a 

Mean difference in 

trajectory (95% CI) 

comparing depression at 18 

weeks only with the 

reference trajectory (% or 

%/yr) b 

Mean difference in trajectory 

(95% CI) depression at 32 

weeks only with the reference 

trajectory (% or %/yr) b 

Mean difference in trajectory 

(95% CI) comparing 

depression at 18 and 32 weeks 

with the reference trajectory 

(% or %/yr) b 

Unadjusted      

Age 9yr (kg) or (%) 

Change 9-13yr (kg/yr) or (%/yr) 

Change 13-15yr (kg/yr) or (%/yr) 

Change 15-18yr (kg/yr) or (%/yr) 

Age 18yr (kg) or (%) 

1.79 (1.76,1.82) 

0.12 (0.11,0.12) 

-0.06 (-0.07,-0.05) 

0.10 (0.09,0.10) 

2.43 (2.41,2.46) 

2.64 (2.12,3.16) 

0.16 (0.15,0.17) 

0.10 (0.09,0.11) 

0.06 (0.05,0.06) 

3.65 (3.10,4.20) 

2.03 (-5.19,9.26) 

0.90 (-0.60,2.41) 

-2.44 (-5.07,0.20) 

1.23 (-0.83,3.28) 

4.43 (-3.14,12.01) 

-3.60 (-9.47,2.28) 

0.77 (-0.52,2.06) 

0.22 (-2.08,2.52) 

-0.28 (-2.03,1.48) 

-0.98 (-7.26,5.30) 

1.61 (-5.11,8.33) 

1.86 (0.40,3.32) 

-0.61 (-3.24,2.03) 

-0.44 (-2.43,1.54) 

6.61 (-0.74,13.96) 

Adjusted      

Age 9yr (kg) or (%) 

Change 9-13yr (kg/yr) or (%/yr) 

Change 13-15yr (kg/yr) or (%/yr) 

Change 15-18yr (kg/yr) or (%/yr) 

Age 18yr (kg) or (%) 

1.81 (1.74,1.87) 

0.11 (0.09,0.12) 

-0.07 (-0.09,-0.04) 

0.10 (0.09,0.12) 

2.42 (2.36,2.48) 

2.67 (2.14,3.19) 

0.15 (0.14,0.17) 

0.09 (0.07,0.12) 

0.06 (0.04,0.08) 

3.64 (3.09,4.19) 

-0.13 (-7.03,6.77) 

0.56 (-0.94,2.06) 

-2.41 (-5.05,0.24) 

1.25 (-0.82,3.32) 

0.96 (-6.17,8.09) 

-3.49 (-9.23,2.25) 

0.37 (-0.92,1.66) 

-0.02 (-2.32,2.29) 

-0.20 (-1.97,1.56) 

-2.67 (-8.69,3.34) 

-0.21 (-6.66,6.24) 

1.33 (-0.12,2.79) 

-0.78 (-3.42,1.87) 

-0.41 (-2.41,1.59) 

2.32 (-4.58,9.22) 

CI, confidence interval; kg/yr, kilograms per year; %/yr, percentage per year.  
a Fat mass was transformed using the natural log. All predicted mean values (kg) and rates of change per year (kg/yr) for the reference categories are on the log scale  
b The difference between groups is back transformed from the log scale for ease of interpretation and is interpreted as the percentage difference in the mean level in original 

units comparing each category with the reference or percentage difference in change in original units per year (%/yr) comparing each category with the reference. 
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Supplemental Table S19 Mean trajectories of blood pressure and pulse rate estimated from multilevel models, by maternal depression during pregnancy 

bpm, beats per minute; bpm/yr, beats per minute per year; CI, confidence interval; mmHg, millimetres of mercury; mmHg/yr, millimetres of mercury per year.  

 Mean trajectory (95% CI) in 

males 

(no depression during 

pregnancy) (reference) 

Mean trajectory (95% CI) in 

females 

(no depression during 

pregnancy) (reference) 

Mean difference in 

trajectory (95% CI) 

comparing depression 

at 18 weeks only with 

the reference trajectory 

Mean difference in 

trajectory (95% CI) 

comparing depression at 32 

weeks only with the 

reference trajectory 

Mean difference in trajectory 

(95% CI) comparing 

depression at 18 and 32 weeks 

with the reference trajectory 

SBP       

Unadjusted   

-0.18 (-1.31,0.95) 

0.17 (-0.10,0.44) 

0.11 (-0.35,0.58) 

0.48 (-0.55,1.52) 

2.11 (0.67,3.55) 

0.33 (-0.64,1.30) 

-0.13 (-0.36,0.10) 

0.17 (-0.23,0.56) 

-0.64 (-1.53,0.24) 

-0.93 (-2.17,0.31) 

0.30 (-0.75,1.35) 

-0.14 (-0.39,0.11) 

0.38 (-0.05,0.82) 

-0.07 (-1.04,0.91) 

1.00 (-0.36,2.36) 

Age 7yr (mmHg) 97.85 (97.49,98.20) 

1.66 (1.57,1.74) 

5.82 (5.67,5.97) 

-3.98 (-4.32,-3.65) 

121.44 (120.97,121.91) 

97.95 (97.59,98.31) 

Change 7-12yr (mmHg/yr) 1.87 (1.79,1.96) 

Change 12-16yr (mmHg/yr) 3.81 (3.67,3.96) 

Change 16-18yr (mmHg/yr) -5.86 (-6.18,-5.54) 

Age 18yr (mmHg) 110.85 (110.42,111.28) 

Adjusted      

Age 7yr (mmHg) 98.97 (97.99,99.96) 

1.48 (1.24,1.71) 

5.95 (5.55,6.35) 

-4.20 (-5.11,-3.29) 

121.76 (120.49,123.03) 

99.11 (98.11,100.10) 

1.70 (1.46,1.94) 

3.94 (3.53,4.35) 

-6.11 (-7.02,-5.19) 

111.15 (109.88,112.42) 

-0.46 (-1.59,0.66) 

0.18 (-0.09,0.45) 

0.18 (-0.28,0.65) 

0.23 (-0.80,1.27) 

1.62 (0.17,3.07) 

0.16 (-0.80,1.13) 

-0.12 (-0.35,0.11) 

0.23 (-0.17,0.63) 

-0.88 (-1.77,0.01) 

-1.29 (-2.54,-0.05) 

0.02 (-1.03,1.07) 

-0.14 (-0.39,0.11) 

0.44 (-0.002,0.87) 

-0.28 (-1.26,0.70) 

0.50 (-0.87,1.87) 

Change 7-12yr (mmHg/yr) 

Change 12-16yr (mmHg/yr) 

Change 16-18yr (mmHg/yr) 

Age 18yr (mmHg) 

DBP      

Unadjusted      

Age 7yr (mmHg) 56.11 (55.86,56.36) 

0.14 (0.07,0.21) 

2.85 (2.73,2.98) 

-2.55 (-2.83,-2.26) 

63.14 (62.80,63.48) 

56.96 (56.70,57.22) 0.24 (-0.58,1.06) 

0.04 (-0.17,0.25) 

0.06 (-0.34,0.45) 

0.17 (-0.69,1.03) 

0.99 (-0.03,2.02) 

0.44 (-0.26,1.14) 

0.03 (-0.15,0.21) 

-0.12 (-0.46,0.22) 

0.02 (-0.72,0.77) 

0.18 (-0.72,1.07) 

0.31 (-0.45,1.07) 

-0.07 (-0.27,0.12) 

-0.10 (-0.47,0.27) 

0.70 (-0.12,1.51) 

0.95 (-0.02,1.91) 

Change 7-12yr (mmHg/yr) 0.12 (0.05,0.19) 

Change 12-16yr (mmHg/yr) 2.33 (2.20,2.45) 

Change 16-18yr (mmHg/yr) -1.12 (-1.39,-0.85) 

Age 18yr (mmHg) 63.76 (62.96,64.56) 

Adjusted      

Age 7yr (mmHg) 56.83 (56.11,57.54) 

0.05 (-0.13,0.23) 

2.94 (2.60,3.29) 

-2.70 (-3.48,-1.92) 

63.46 (62.54,64.39) 

57.69 (56.97,58.41) 0.14 (-0.68,0.96) 

0.03 (-0.18,0.24) 

0.15 (-0.24,0.55) 

-0.09 (-0.96,0.78) 

0.73 (-0.30,1.77) 

0.37 (-0.33,1.07) 

0.03 (-0.14,0.21) 

-0.02 (-0.36,0.32) 

-0.27 (-1.02,0.48) 

-0.07 (-0.96,0.83) 

0.20 (-0.56,0.96) 

-0.08 (-0.27,0.12) 

0.02 (-0.36,0.40) 

0.34 (-0.48,1.17) 

0.59 (-0.38,1.56) 

Change 7-12yr (mmHg/yr) 0.04 (-0.15,0.22) 

Change 12-16yr (mmHg/yr) 2.42 (2.07,2.77) 

Change 16-18yr (mmHg/yr) -1.31 (-2.08,-0.53) 

Age 18yr (mmHg) 64.13 (62.95,65.30) 

Pulse rate       

Unadjusted      

Age 7yr (bpm) 82.49 (82.08,82.90) 

-1.92 (-2.02,-1.82) 

-0.73 (-0.88,-0.57) 

-4.08 (-4.43,-3.73) 

61.82 (61.31,62.33) 

85.76 (85.34,86.18) 0.36 (-0.96,1.68) 

-0.14 (-0.46,0.18) 

0.43 (-0.05,0.92) 

-0.65 (-1.72,0.41) 

0.07 (-1.49,1.63) 

0.51 (-0.62,1.64) 

0.03 (-0.24,0.30) 

0.24 (-0.17,0.65) 

-0.83 (-1.74,0.08) 

-0.04 (-1.38,1.31) 

0.07 (-1.16,1.29) 

0.08 (-0.22,0.38) 

0.29 (-0.17,0.74) 

-0.19 (-1.19,0.81) 

1.22 (-0.25,2.68) 

Change 7-12yr (bpm/yr) -1.76 (-1.86,-1.66) 

Change 12-16yr (bpm/yr) -0.28 (-0.43,-0.12) 

Change 16-18yr (bpm/yr) -4.69 (-5.02,-4.36) 

Age 18yr (bpm) 66.46 (65.99,66.93) 

Adjusted      

Age 7yr (bpm) 82.71 (81.56,83.86) 

-1.93 (-2.21,-1.66) 

-1.05 (-1.47,-0.63) 

-3.61 (-4.56,-2.67) 

61.63 (60.25,63.01) 

85.94 (84.77,87.11) 0.24 (-1.09,1.56) 

-0.11 (-0.43,0.21) 

0.42 (-0.07,0.91) 

-0.74 (-1.80,0.33) 

-0.12 (-1.68,1.44) 

0.51 (-0.62,1.64) 

0.04 (-0.23,0.31) 

0.21 (-0.21,0.62) 

-0.91 (-1.82,0.01) 

-0.26 (-1.61,1.09) 

0.05 (-1.19,1.28) 

0.08 (-0.22,0.38) 

0.26 (-0.19,0.72) 

-0.29 (-1.29,0.71) 

0.93 (-0.54,2.40) 

Change 7-12yr (bpm/yr) -1.76 (-2.04,-1.48) 

Change 12-16yr (bpm/yr) -0.60 (-1.03,-0.17) 

Change 16-18yr (bpm/yr) -4.27 (-5.21,-3.33) 

Age 18yr (bpm) 66.17 (64.79,67.55) 
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Supplemental Table S20 Mean trajectories of lean mass estimated from multilevel models, by maternal depression during pregnancy 

 Mean trajectory (95% 

CI) in males 

(no depression during 

pregnancy) (reference) 

Mean trajectory (95% 

CI) in females 

(no depression during 

pregnancy) (reference) 

Mean difference in trajectory 

(95% CI) comparing 

depression at 18 weeks only 

with the reference trajectory 

Mean difference in trajectory (95% 

CI) comparing depression at 32 

weeks only with the reference 

trajectory 

Mean difference in trajectory 

(95% CI) comparing 

depression at 18 and 32 weeks 

with the reference trajectory 

Unadjusted      

Age 9yr (kg) 23.89 (23.76,24.02) 

2.31 (2.25,2.37) 

7.68 (7.59,7.78) 

2.47 (2.40,2.55) 

55.91 (55.68,56.14) 

20.77 (20.65,20.90) -0.10 (-0.47,0.26) 

0.03 (-0.13,0.18) 

-0.05 (-0.35,0.25) 

-0.01 (-0.23,0.21) 

-0.13 (-0.85,0.58) 

-0.39 (-0.70,-0.07) 

-0.01 (-0.14,0.13) 

-0.02 (-0.28,0.23) 

0.002 (-0.19,0.19) 

-0.46 (-1.09,0.17) 

-0.18 (-0.53,0.17) 

-0.03 (-0.17,0.12) 

-0.04 (-0.33,0.26) 

0.0005 (-0.21,0.22) 

-0.35 (-1.03,0.33) 

Change 9-13yr (kg/yr) 3.23 (3.17,3.28) 

Change 13-15yr (kg/yr) 1.57 (1.46,1.68) 

Change 15-18yr (kg/yr) 0.38 (0.31,0.44) 

Age 18yr (kg) 37.95 (37.72,38.18) 

Adjusted    

-0.33 (-0.65,-0.02) 

-0.01 (-0.14,0.13) 

-0.03 (-0.29,0.23) 

0.01 (-0.18,0.20) 

-0.40 (-1.02,0.23) 

 

Age 9yr (kg) 23.83 (23.51,24.16) 

2.30 (2.16,2.44) 

7.47 (7.21,7.73) 

2.64 (2.45,2.83) 

55.90 (55.27,56.53) 

20.74 (20.42,21.07) -0.06 (-0.43,0.30) 

0.0001 (-0.16,0.16) 

-0.03 (-0.33,0.27) 

0.002 (-0.22,0.22) 

-0.11 (-0.83,0.60) 

-0.16 (-0.51,0.18) 

-0.04 (-0.18,0.11) 

-0.02 (-0.32,0.27) 

0.01 (-0.21,0.22) 

-0.33 (-1.02,0.35) 

Change 9-13yr (kg/yr) 3.22 (3.08,3.36) 

Change 13-15yr (kg/yr) 1.35 (1.08,1.62) 

Change 15-18yr (kg/yr) 0.55 (0.36,0.74) 

Age 18yr (kg) 37.98 (37.34,38.61) 

kg/yr, kilograms per year.  
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Supplemental Table S21 Mean trajectories of glucose estimated from multilevel models, by maternal depression during pregnancy 

 

 Mean trajectory (95% 

CI) in males 

(no depression during 

pregnancy) (reference) 

Mean trajectory (95% 

CI) in females 

(no depression during 

pregnancy) (reference) 

Mean difference in 

trajectory (95% CI) 

comparing depression at 18 

weeks only with the 

reference trajectory 

Mean difference in trajectory 

(95% CI) comparing 

depression at 32 weeks only 

with the reference trajectory 

Mean difference in trajectory 

(95% CI) c comparing depression 

at 18 and 32 weeks with the 

reference trajectory 

Unadjusted      

Age 7yr (mmol/l) 4.20 (4.17,4.22) 

0.14 (0.14,0.15) 

-0.08 (-0.09,-0.07) 

5.11 (5.09,5.14) 

4.13 (4.11,4.15) -0.04 (-0.12,0.04) 

0.001 (-0.01,0.01) 

0.01 (-0.03,0.05) 

-0.01 (-0.08,0.07) 

-0.05 (-0.11,0.02) 

0.002 (-0.01,0.01) 

 - 0.003 (-0.04,0.03) 

-0.03 (-0.10,0.04) 

-0.04 (-0.11,0.04) 

0.01 (-0.002,0.03) 

-0.01 (-0.05,0.03) 

0.02 (-0.06,0.10) 

Change 7-15yr (mmol/l/yr) 0.13 (0.13,0.14) 

Change 15-18yr (mmol/l/yr) -0.10 (-0.11,-0.09) 

Age 18yr (mmol/l) 4.89 (4.87,4.92) 

Adjusted      

Age 7yr (mmol/l) 4.21 (4.14,4.28) 

0.14 (0.13,0.16) 

-0.08 (-0.11,-0.04) 

5.13 (5.06,5.20) 

4.14 (4.08,4.21) -0.04 (-0.12,0.03) 

0.001 (-0.01,0.01) 

0.01 (-0.03,0.05) 

-0.01 (-0.09,0.06) 

-0.04 (-0.11,0.02) 

0.002 (-0.01,0.01) 

-0.001 (-0.04,0.03) 

-0.03 (-0.10,0.04) 

-0.03 (-0.10,0.04) 

0.01 (-0.002,0.03) 

-0.01 (-0.05,0.03) 

0.02 (-0.06,0.10) 

Change 7-15yr (mmol/l/yr) 0.13 (0.12,0.14) 

Change 15-18yr (mmol/l/yr) -0.10 (-0.13,-0.06) 

Age 18yr (mmol/l) 4.91 (4.84,4.98) 

CI, confidence interval; mmol/l, millimole per litre; mmol/l/year, millimoles per litre per year.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-051681:e051681. 11 2021;BMJ Open, et al. Matvienko-Sikar K



 30 

Supplemental Table S22 Mean trajectories of insulin and triglyceride estimated from multilevel models, by maternal depression during pregnancy 

 Mean trajectory (95% CI) 

in males 

(no depression during 

pregnancy) (reference) a 

Mean trajectory (95% 

CI) in females 

(no depression during 

pregnancy) (reference) a 

Mean difference in 

trajectory (95% CI) 

comparing depression at 

18 weeks only with the 

reference trajectory (% or 

%/yr) b 

Mean difference in trajectory

(95% CI) comparing 

depression at 32 weeks only 

with the reference trajectory

(% or %/yr) b 

Mean difference in trajectory 

(95% CI) comparing 

depression at 18 and 32 

weeks with the reference 

trajectory (% or %/yr) b 

Insulin      

Unadjusted      

Birth (mu/l or %) 1.00 (0.90,1.10) 

0.04 (0.03,0.06) 

0.13 (0.11,0.15) 

-0.15 (-0.19,-0.11) 

1.75 (1.67,1.84) 

1.08 (0.99,1.18) -8.47 (-47.50,30.55) 

2.05 (-3.91,8.00) 

-2.14 (-8.16,3.88) 

5.89 (-7.22,19.00) 

14.50 (-17.62,46.62) 

6.35 (-28.02,40.73) 

-0.56 (-5.32,4.20) 

-3.96 (-9.81,1.89) 

7.42 (-5.61,20.46) 

-1.65 (-26.79,23.49) 

4.26 (-29.26,37.78) 

-2.07 (-6.87,2.73) 

3.18 (-3.53,9.89) 

-7.27 (-19.75,5.21) 

-16.92 (-40.13,6.29) 

Change 0-9yr (mu/l/yr or %/yr) 0.05 (0.04,0.07) 

Change 9-15yr (mu/l/yr or %/yr) 

Change 15-18yr (mu/l/yr or %/yr) 

0.14 (0.12,0.16)  

-0.13 (-0.17,-0.09) 

Age 18yr (mu/l or %)  1.98 (1.89,2.06) 

Adjusted       

Birth (mu/l or %) 1.05 (0.77,1.32) 

0.02 (-0.02,0.06) 

0.18 (0.13,0.24) 

-0.16 (-0.27,-0.05) 

1.82 (1.59,2.05) 

1.17 (0.89,1.44) -8.23 (-47.25,30.78) 

1.86 (-4.02,7.74) 

-1.40 (-7.48,4.68) 

5.68 (-7.34,18.69) 

17.45 (-15.03,49.92) 

4.98 (-28.32,38.28) 

-0.61 (-5.27,4.06) 

-3.97 (-9.85,1.91) 

9.24 (-4.01,22.49) 

1.61 (-24.14,27.37) 

14.00 (-22.85,50.85) 

-3.06 (-7.79,1.67) 

2.66 (-3.99,9.30) 

-5.79 (-18.31,6.73) 

-15.65 (-38.77,7.47) 

Change 0-9yr (mu/l/yr or %/yr) 0.02 (-0.02,0.07) 

Change 9-15yr (mu/l/yr or %/yr) 

Change 15-18yr (mu/l/yr or %/yr) 

0.18 (0.13,0.24)  

-0.14 (-0.25,-0.03) 

Age 18yr (mu/l or %)  2.05 (1.82,2.28) 

Triglyceride      

Unadjusted      

Birth (mmol/l or %) -0.71 (-0.73,-0.69) 

0.08 (0.08,0.09) 

-0.04 (-0.04,-0.04) 

-0.33 (-0.34,-0.31) 

-0.70 (-0.72,-0.68) 1.36 (-4.96,7.68) 

0.06 (-0.90,1.03) 

-0.46 (-1.33,0.41) 

-2.20 (-7.98,3.59) 

0.21 (-5.58,6.00) 

-0.09 (-0.95,0.77) 

-0.35 (-1.11,0.42) 

-3.67 (-8.77,1.43) 

-0.49 (-6.46,5.49) 

-0.23 (-1.15,0.68) 

-0.22 (-1.07,0.63) 

-4.44 (-10.11,1.23) 

Change 0-9yr (mmol/l/yr or %/yr) 0.09 (0.09,0.09) 

Change 9-18yr (mmol/l/yr or %/yr) -0.04 (-0.05,-0.04) 

Age 18yr (mmol/l or %)  -0.29 (-0.31,-0.27) 

Adjusted       

Birth (mmol/l or %) -0.66 (-0.72,-0.60) 

0.08 (0.07,0.09) 

-0.04 (-0.05,-0.03) 

-0.31 (-0.37,-0.26) 

-0.66 (-0.72,-0.60) -0.67 (-6.76,5.42) 

0.24 (-0.72,1.20) 

-0.61 (-1.48,0.26) 

-3.93 (-9.63,1.77) 

0.90 (-4.82,6.62) 

-0.14 (-0.99,0.72) 

-0.46 (-1.22,0.31) 

-4.38 (-9.45,0.70) 

-0.63 (-6.50,5.24) 

-0.18 (-1.09,0.73) 

-0.41 (-1.26,0.44) 

-5.77 (-11.39,-0.14) 

Change 0-9yr (mmol/l/yr or %/yr) 0.09 (0.08,0.10) 

Change 9-18yr (mmol/l/yr or %/yr) -0.05 (-0.05,-0.04) 

Age 18yr (mmol/l or %)  -0.28 (-0.33,-0.22) 

CI, confidence interval; mmol/l, millimole per litre; mmol/l/year, millimoles per litre per year; %/yr, percentage per year 
a Insulin and triglyceride were transformed using the natural log. All predicted mean values (mmol/l) and rates of change per year (mmol/l/yr) for the reference categories are 

on the log scale. 
b The difference between groups is back transformed from the log scale for ease of interpretation and is interpreted as the percentage difference in the mean level in original 

units comparing each category with the reference or percentage difference in change in original units per year (%/yr) comparing each category with the reference. 
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Supplemental Table S23 Mean trajectories of HDL-C and non-HDL-c estimated from multilevel models, by maternal depression during pregnancy 

 Mean trajectory (95% 

CI) in males 

(no depression during 

pregnancy) (reference) 

Mean trajectory (95% CI) in 

females 

(no depression during 

pregnancy) (reference) 

Mean difference in trajectory 

(95% CI) comparing 

depression at 18 weeks only 

with the reference trajectory 

Mean difference in trajectory 

(95% CI) comparing depression 

at 32 weeks only with the 

reference trajectory 

Mean difference in trajectory 

(95% CI) comparing depression 

at 18 and 32 weeks with the 

reference trajectory 

HDL-c      

Unadjusted      

Birth (mmol/l) 0.50 (0.49,0.52) 

0.15 (0.15,0.15) 

-0.04 (-0.04,-0.03) 

1.15 (1.14,1.16) 

0.55 (0.54,0.56) -0.02 (-0.05,0.02) 

0.002 (-0.01,0.01) 

0.001 (-0.003,0.01) 

0.01 (-0.03,0.05) 

-0.04 (-0.07,-0.01) 

0.01 (0.001,0.01) 

-0.005 (-0.01,-0.001) 

-0.03 (-0.07,0.003) 

-0.001 (-0.04,0.03) 

0.0001 (-0.01,0.01) 

-0.001 (-0.01,0.003) 

-0.02 (-0.06,0.03) 

Change 0-7yr (mmol/l/yr) 0.13 (0.13,0.13) 

Change 7-18yr (mmol/l/yr)  -0.01 (-0.01,-0.01) 

Age 18yr (mmol/l) 1.33 (1.32,1.35) 

Adjusted      

Birth (mmol/l) 0.49 (0.46,0.53) 

0.15 (0.14,0.16) 

-0.04 (-0.04,-0.03) 

1.01 (0.98,1.05)) 

0.54 (0.51,0.58) -0.01 (-0.04,0.03) 

0.001 (-0.01,0.01) 

0.002 (-0.002,0.01) 

0.03 (-0.02,0.07) 

-0.04 (-0.07,-0.01) 

0.01 (0.001,0.01) 

-0.004 (-0.01,0.0002) 

-0.02 (-0.06,0.01) 

0.004 (-0.03,0.04) 

-0.001 (-0.01,0.01) 

-0.00004 (-0.004,0.004) 

-0.001 (-0.04,0.04) 

Change 0-7yr (mmol/l/yr) 0.13 (0.13,0.14) 

Change 7-18yr (mmol/l/yr) -0.01 (-0.01,-0.01) 

Age 18yr (mmol/l) 1.35 (1.31,1.39) 

Non-HDL-c      

Unadjusted      

Birth (mmol/l) 1.22 (1.20,1.25) 

0.19 (0.19,0.19) 

-0.07 (-0.08,-0.07) 

2.28 (2.24,2.31) 

1.30 (1.27,1.33) -0.06 (-0.17,0.05) 

0.01 (-0.01,0.03) 

0.01 (-0.01,0.03) 

0.11 (-0.03,0.24) 

0.07 (-0.03,0.17) 

-0.01 (-0.03,0.00) 

-0.002 (-0.02,0.01) 

-0.07 (-0.19,0.06) 

-0.04 (-0.15,0.07) 

0.005 (-0.01,0.02) 

0.005 (-0.01,0.02) 

0.05 (-0.09,0.19) 

Change 0-9yr (mmol/l/yr) 0.20 (0.20,0.21) 

Change 9-18yr (mmol/l/yr) -0.07 (-0.08,-0.07) 

Age 18yr (mmol/l)  2.48 (2.45,2.51) 

Adjusted      

Birth (mmol/l) 1.20 (1.12,1.28) 

0.19 (0.18,0.20) 

-0.07 (-0.08,-0.06) 

2.28 (2.19,2.36) 

1.27 (1.19,1.35) -0.08 (-0.19,0.04) 

0.01 (-0.01,0.03) 

0.01 (-0.01,0.02) 

0.09 (-0.05,0.22) 

0.07 (-0.03,0.18) 

-0.01 (-0.03,0.00) 

-0.003 (-0.02,0.01) 

-0.08 (-0.20,0.04) 

-0.03 (-0.15,0.08) 

0.004 (-0.01,0.02) 

0.004 (-0.01,0.02) 

0.04 (-0.10,0.18) 

Change 0-9yr (mmol/l/yr) 0.21 (0.20,0.22) 

Change 9-18yr (mmol/l/yr) -0.07 (-0.08,-0.06) 

Age 18yr (mmol/l) 2.48 (2.39,2.57) 

CI, confidence interval; mmol/l, millimole per litre; mmol/l, millimole per litre per year.  
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Supplemental Figure S2 Mean predicted confounder adjusted trajectories of lean mass (9 to 18 years), by 

continuous maternal anxiety levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 
position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 4 and 9 at 18 weeks. Median, 10th and 90th percentile = 1, 4, 9 at 32 weeks. Mean of the 18 and 32 

week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 4, 9 

in this analysis. 
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Supplemental Figure S3 Mean predicted confounder adjusted trajectories of log fat mass (9 to 18 years), 

by continuous maternal anxiety levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 4 and 9 at 18 weeks. Median, 10th and 90th percentile = 1, 4, 10 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 4, 

9 in this analysis. 
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Supplemental Figure S4 Mean predicted confounder adjusted trajectories of log BMI (1 to 18 years), by 

continuous maternal anxiety levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 4 and 9 at 18 weeks. Median, 10th and 90th percentile = 1, 4, 9 at 32 weeks. Mean of the 18 and 32 

week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 4, 9 

in this analysis. 
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Supplemental Figure S5 Mean predicted confounder adjusted trajectories of pulse rate from 7 to 18 years 

by continuous maternal anxiety levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 4 and 9 at 18 weeks. Median, 10th and 90th percentile = 1, 4, 10 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 4, 

9 in this analysis. 
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Supplemental Figure S6 Mean predicted confounder adjusted trajectories of SBP from 7 to 18 years by 

continuous maternal anxiety levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 4 and 9 at 18 weeks. Median, 10th and 90th percentile = 1, 4, 10 at 32 weeks. Mean of the 18 and 
32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 4, 

9 in this analysis. 
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Supplemental Figure S7 Mean predicted confounder adjusted trajectories of DBP from 7 to 18 years by 

continuous maternal anxiety levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 4 and 9 at 18 weeks. Median, 10th and 90th percentile = 1, 4, 10 at 32 weeks. Mean of the 18 and 
32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 4, 

9 in this analysis. 
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Supplemental Figure S8 Mean predicted confounder adjusted trajectories of log insulin from (birth to 18 

years) by continuous maternal anxiety levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 4 and 9 at 18 weeks. Median, 10th and 90th percentile = 1, 4, 9 at 32 weeks. Mean of the 18 and 32 

week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 4, 9 

in this analysis. 
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Supplemental Figure S9 Mean predicted confounder adjusted trajectories of glucose (7 to18 years), by 

continuous maternal anxiety levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 4 and 9 at 18 weeks. Median, 10th and 90th percentile = 1, 4, 10 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 4, 

9 in this analysis. 
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Supplemental Figure S10 Mean predicted confounder adjusted trajectories of HDL-c (birth to18 years), by 

continuous maternal anxiety levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 4 and 9 at 18 weeks. Median, 10th and 90th percentile = 1, 4, 10 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 4, 

9 in this analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-051681:e051681. 11 2021;BMJ Open, et al. Matvienko-Sikar K



 42 

 

 

 

 

 

Supplemental Figure S11 Mean predicted confounder adjusted trajectories of triglyceride (birth to18 

years), by continuous maternal anxiety levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 4 and 9 at 18 weeks. Median, 10th and 90th percentile = 1, 4, 10 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 4, 

9 in this analysis. 
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Supplemental Figure S12 Mean predicted confounder adjusted trajectories of non-HDL-c (birth to18 

years), by continuous maternal anxiety levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 4 and 9 at 18 weeks. Median, 10th and 90th percentile = 1, 4, 10 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 4, 

9 in this analysis. 
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Supplemental Figure S13 Mean predicted confounder adjusted trajectories of lean mass (9 to 18 years), log 

fat mass (9 to 18 years) and log BMI (1 to 18 years), by maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy.  
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Supplemental Figure S14 Mean predicted confounder adjusted trajectories of pulse rate, SBP and DBP 

from 7 to 18 years, by maternal depression levels during pregnancy  

Legend: DBP, diastolic blood pressure; SBP, systolic blood pressure.  

Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic position, parity, 

maternal pre-pregnancy BMI and maternal smoking during pregnancy. Depression at 18 and 32 weeks gestation 

defined as ≥85th percentile of depression score based on Edinburgh Postnatal Depression Scale for the whole 

cohort at each time point separately ((≥85th percentile = 13 at both 18 and 32 weeks gestation). 
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Supplemental Figure S15 Mean predicted confounder adjusted trajectories of log insulin (birth to 18 

years) and glucose (7 to 18 years), by maternal depression levels during pregnancy 

 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Depression at 18 and 32 

weeks gestation defined as ≥85th percentile of depression score based on Edinburgh Postnatal Depression Scale 

for the whole cohort at each time point separately ((≥85th percentile = 13 at both 18 and 32 weeks gestation). 
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Supplemental Figure S16 Mean predicted confounder adjusted trajectories of HDL-c, log triglyceride and 

non-HDL-c from birth to 18 years, by maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Depression at 18 and 32 

weeks gestation defined as ≥85th percentile of depression score based on Edinburgh Postnatal Depression Scale 

for the whole cohort at each time point separately ((≥85th percentile = 13 at both 18 and 32 weeks gestation). 
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Supplemental Figure S17 Mean predicted confounder adjusted trajectories of lean mass (9 to 18 years), 

by continuous maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 6 and 12 at 18 weeks. Median, 10th and 90th percentile = 1, 6, 13 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1.5, 

5.5, 12 in this analysis. 
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Supplemental Figure S18 Mean predicted confounder adjusted trajectories of log fat mass (9 to 18 years), 

by continuous maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 6 and 12 at 18 weeks. Median, 10th and 90th percentile = 1, 6, 13 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1.5, 

5.5, 12 in this analysis. 
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Supplemental Figure S19 Mean predicted confounder adjusted trajectories of log BMI (1 to 18 years), by 

continuous maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 6 and 13 at 18 weeks. Median, 10th and 90th percentile = 1, 6, 13 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1.5, 

5.5, 12 in this analysis. 
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Supplemental Figure S20 Mean predicted confounder adjusted trajectories of pulse rate from 7 to 18 

years by continuous maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 6 and 13 at 18 weeks. Median, 10th and 90th percentile = 1, 6, 13 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1.5, 

5.5, 12 in this analysis. 
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Supplemental Figure S21 Mean predicted confounder adjusted trajectories of SBP from 7 to 18 years by 

continuous maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 6 and 13 at 18 weeks. Median, 10th and 90th percentile = 1, 6, 13 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1.5, 

5.5, 12 in this analysis. 
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Supplemental Figure S22 Mean predicted confounder adjusted trajectories of DBP from 7 to 18 years by 

continuous maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 6 and 13 at 18 weeks. Median, 10th and 90th percentile = 1, 6, 13 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1.5, 

5.5, 12 in this analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-051681:e051681. 11 2021;BMJ Open, et al. Matvienko-Sikar K



 54 

 

 

 

 

 
Supplemental Figure S23 Mean predicted confounder adjusted trajectories of log insulin from (birth to 

18 years) by continuous maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 5 and 13 at 18 weeks. Median, 10th and 90th percentile = 0, 6, 13 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1, 

5.5, 12 in this analysis. 
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Supplemental Figure S24 Mean predicted confounder adjusted trajectories of glucose (7 to18 years), by 

continuous maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 6 and 13 at 18 weeks. Median, 10th and 90th percentile = 1, 6, 13 at 32 weeks. Mean of the 18 and 
32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1.5, 

5.5, 12 in this analysis. 
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Supplemental Figure S25 Mean predicted confounder adjusted trajectories of HDL-c (birth to18 years), 

by continuous maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 6 and 13 at 18 weeks. Median, 10th and 90th percentile = 1, 6, 13 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1.5, 

5.5, 12.5 in this analysis. 
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Supplemental Figure S26 Mean predicted confounder adjusted trajectories of triglyceride (birth to18 

years), by continuous maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 6 and 13 at 18 weeks. Median, 10th and 90th percentile = 1, 6, 13 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1.5, 

6, 12.5 in this analysis. 
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Supplemental Figure S27 Mean predicted confounder adjusted trajectories of non-HDL-c (birth to18 

years), by continuous maternal depression levels during pregnancy 

Legend: Trajectories are adjusted for maternal age at birth of offspring, parental household socioeconomic 

position, parity, maternal pre-pregnancy BMI and maternal smoking during pregnancy. Median, 10th and 90th 

percentile = 1, 6 and 13 at 18 weeks. Median, 10th and 90th percentile = 1, 6, 13 at 32 weeks. Mean of the 18 and 

32 week measures used for analyses of anxiety at 18 weeks and 32 weeks; median, 10th and 90th percentile = 1.5, 

6, 12.5 in this analysis. 
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