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Abstract

Background. This paper examined whether distinct life-course trajectories of psychological
distress from adolescence to midlife were associated with poorer mental health outcomes dur-
ing the pandemic.
Methods. We present a secondary analysis of two nationally representative British birth
cohorts, the 1958 National Child Development Study (NCDS) and 1970 British Cohort
Study (BCS70). We used latent variable mixture models to identify pre-pandemic longitudinal
trajectories of psychological distress and a modified Poisson model with robust standard
errors to estimate associations with psychological distress, life satisfaction and loneliness at
different points during the pandemic.
Results. Our analysis identified five distinct pre-pandemic trajectories of psychological dis-
tress in both cohorts. All trajectories with prior symptoms of psychological distress irrespect-
ive of age of onset, severity and chronicity were associated with a greater relative risk of poorer
mental health outcomes during the pandemic and the probability of poorer mental health
associated with psychological distress trajectories remained fairly constant. The relationship
was not fully attenuated when most recent pre-pandemic psychological distress and other
midlife factors were controlled for.
Conclusions.Whilst life-course trajectories with any prior symptoms of psychological distress
put individuals at greater risk of poor mental health outcomes during the pandemic, those
with chronic and more recent occurrences were at highest risk. In addition, prior poor mental
health during the adult life-course may mean individuals are less resilient to shocks, such as
pandemics. Our findings show the importance of considering heterogeneous mental health
trajectories across the life-course in the general population in addition to population average
trends.

Introduction

Globally, evidence shows as a result of the pandemic poorer mental health has increased
(Santomauro et al., 2021). However there have been mixed findings, in the early stages of
the pandemic, some studies showed significantly increased levels of poor mental health in
the general population (Daly, Sutin, & Robinson, 2022; Fancourt, Steptoe, & Bu, 2021;
Pierce et al., 2020). A recent meta-analysis of longitudinal studies shows overall (but with a
high degree of heterogeneity across samples) mental health symptoms became comparable
to pre-pandemic levels by mid-2020 in Europe and North America (Robinson, Sutin, Daly,
& Jones, 2022), while Patel et al. (2022) using 11 longitudinal cohorts in the UK indicate
on average mental health in the general population has deteriorated since the onset of the pan-
demic with no evidence of recovery.

It is important to identify and examine populations who may be at greater risk of poorer
mental health, including those with pre-existing and a history of poorer mental health.
There have been fewer studies investigating individuals with pre-existing mental health con-
ditions. As with the general population, the evidence is also mixed, some studies suggest
worsening mental health in the early stages of the pandemic (Fancourt et al., 2021;
O’Connor et al., 2021; Pierce et al., 2020), while other studies show no increase in symp-
toms (Daly et al., 2022; Robinson et al., 2022) and a graded dose–response relation based
on prior number of symptoms and chronicity (Pan et al., 2021). Also differences have been
found in the impact of the pandemic across diagnoses, with anxiety, depression, post-
traumatic stress disorder and eating disorders at high risk of worsened mental health
(Lewis et al., 2022).
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Prior studies have tended to employ retrospective measures of
pre-existing mental health. Even in prospective studies,
pre-COVID-19 mental health data have typically been measured
at one time-point only or over the short-term (Daly et al., 2022;
Pan et al., 2021; Pierce et al., 2020; Robinson et al., 2022).
However, no extant studies have investigated life-course trajector-
ies of mental health in the general population prior to the
COVID-19 outbreak (Kessler et al., 2005; Moffitt et al., 2010).

The risk of poor mental health in the general population
has been shown to be heterogeneous, following different longi-
tudinal trajectories in terms of number, ranging from 3 to 6
classes, characterised by age of onset, symptom severity and
risks of recurrence (Colman, Ploubidis, Wadsworth, Jones, &
Croudace, 2007; Musliner, Munk-Olsen, Eaton, & Zandi,
2016; Paksarian et al., 2016). Most studies identify one or
more stable low or no symptoms group, a class with persist-
ently high symptoms, and groups of unstable symptoms either
decreasing or increasing over time and others also finding a
moderate stable symptoms group (Musliner et al., 2016).
Distinct pre-pandemic life-course mental health trajectories
based on onset, severity and stability across the adult life-span
may also be related to different levels of poor mental health
during the pandemic.

Mental well-being is distinct from mental illness (Keyes, 2005)
and predicts important outcomes including physical health. Like
mental health, there were mixed findings on wellbeing during
COVID-19 (Prati & Mancini, 2021; Zacher & Rudolph, 2021).
Life satisfaction is sometimes favoured by governments as positive
measures are deemed better for evaluating public health approaches
(Frijters, Clark, Krekel, & Layard, 2020). Furthermore, the pan-
demic and measures used to mitigate the crisis may have a dispro-
portionate influence on those with mental health difficulties
because of increased isolation and loss of social connectedness
(Santini et al., 2020). Indeed, a recent systematic review of loneli-
ness during the COVID-19 pandemic shows increased levels of
loneliness, especially in relation to age (older and younger) and
clinical populations (Ernst et al., 2022). Loneliness is a key pre-
dictor of mental health challenges particularly in older adults
(Luchetti et al., 2020).

This study extends the literature by examining the heterogen-
eity in pre-pandemic mental health across the adult life-course in
the general population, and not just focusing on average differ-
ences across two time-points or a single diagnosis/poorer mental
health at one point pre-pandemic. This is important as it may be
that individuals with poorer mental health at different stages of
the life-course may be less resilient to sudden shocks. In addition,
unlike most other studies we investigate mental health during a
number of phases of the pandemic, not just in Spring and
Summer 2020. Also, we take account of early-life confounders
and midlife mediators by exploiting the rich longitudinal data
available in two large nationally representative British birth
cohorts from birth and across the life-course to investigate
whether, (i) differing pre-pandemic psychological distress trajec-
tories in these populations were more likely to result in symptoms
of psychological distress, lower life satisfaction and feelings of
loneliness during the COVID-19 pandemic, (ii) whether there
were differences in these mental health outcomes in later midlife,
for life-course psychological distress trajectories at three distinct
time-points, from May 2020 through to March 2021, as the pan-
demic developed and (iii) whether poor mental health over the
life-course is associated with being less resilient to pandemic-
related shocks.

Method

Participants

Our data are from two ongoing population-based birth cohorts:

1958 National Child Development Study (NCDS): The NCDS
follows the lives of 17 415 people that were born in England,
Scotland or Wales in a single week in March 1958. The
NCDS started as the Perinatal Mortality Survey and captured
98% of the total births in Great Britain in the target week.
The cohort has been followed up eleven times between ages 7
and 55 (Power & Elliott, 2006).
1970 British Cohort Study (BCS70): The BCS70 follows the lives
of 17 198 people (representing 95–98% of the target popula-
tion) born in England, Scotland and Wales in a single week
in April 1970. Participants have since been followed up nine
times between ages 5 and 46 (Elliott & Shepherd, 2006;
Sullivan, Brown, Hamer, & Ploubidis, 2022).

In addition, during the COVID-19 pandemic participants of the
NCDS and BCS70 completed an online survey at three different
time-points when they were aged 62 and 50, respectively. The
first survey was conducted during the first national lockdown,
between 4 and 26 May 2020 (Wave 1: NCDS N: 5178; BCS70 N:
4223). The second survey was completed between 10 September
and 16 October 2020 (Wave 2: NCDS N: 6282; BCS70 N: 5320)
when the first national lockdown had been lifted, but restrictions
on social contact still remained, and the third survey was conducted
during the third national lockdown, between 1 February and 21
March 2021 (Wave 3: NCDS N: 6757; BCS70 N: 5684) (Brown
et al., 2021). Ethical approval for the NCDS and BCS70 has been
granted by the National Health Service (NHS) Research Ethics
Committee and all participants have given informed consent.

Our analytic sample includes all participants in the NCDS and
BCS70 surveys, excluding those who had died or emigrated by age
50 in the NCDS and age 46 in the BCS70. The sample size for
NCDS is n = 15 291 and for BCS70 n = 16 128 (sample descriptive
statistics are presented in online Supplementary Table S1 and
cohort member response at each relevant sweep in online
Supplementary Table S2). To deal with attrition and item non-
response and to restore sample representativeness we used
Multiple Imputation (MI) with chained equations, imputing 25
data sets separately for both cohorts at each wave of the
COVID-19 surveys (Little & Rubin, 2019). All variables used in
our main analysis, as well as a set of auxiliary variables (including
variables related to non-response to the COVID-19 surveys) were
included in the imputation models to maximise the plausibility of
the ‘missing at random’ (MAR) assumption in order to reduce
bias due to missing data (Mostafa et al., 2021; Silverwood,
Narayanan, Dodgeon, & Ploubidis, 2020). Due to non-response
and to increase power we included imputed outcomes in our ana-
lysis (Kontopantelis, White, Sperrin, & Buchan, 2017;
Madley-Dowd, Hughes, Tilling, & Heron, 2019), and as an add-
itional sensitivity analysis all models were rerun in line with the
‘impute and delete’ method (Von Hippel, 2007) and resulted in
similar findings (available in online Supplementary Table S3).

Measures

Pre-pandemic psychological distress
Psychological distress was measured in both cohorts with the
nine-item version of the Malaise Inventory (Rodgers, Pickles,
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Power, Collishaw, & Maughan, 1999; Rutter, Tizard, & Whitmore,
1970) from ages 23, 33, 42 and 50 in the NCDS and ages 26, 34,
42 and 46 in the BCS70. Psychological distress captures depres-
sion and anxiety symptoms (Drapeau, Marchand, &
Beaulieu-Prévost, 2012). In both surveys the Malaise items were
assessed via written self-completion, either on paper or via com-
puter. The Malaise inventory has been shown to have good psy-
chometric properties (McGee, Williams, & Silva, 1986),
measurement invariance (Ploubidis, McElroy, & Moreira, 2019),
and has been used in general population studies as well as inves-
tigations of high-risk groups (Furnham & Cheng, 2015). In both
cohorts, at age 16 four items from the Children’s Behavior
Questionnaire (CBQ) (Rutter et al., 1970) reflective of affective
disorders (low mood, irritability, worry and fearfulness), as
reported by the child’s mother were employed.

Outcomes
There were three outcome measures, psychological distress, life
satisfaction and loneliness, completed at three time-points during
the pandemic. Psychological distress was measured in both
cohorts with the nine-item version of the Malaise Inventory
(Rodgers et al., 1999), the same measure assessed across the life-
course pre-pandemic (Wave 1: Cronbach’s α = 0.77; Wave 2: α =
0.79; Wave 3: α = 0.79). The measure was transformed into a
dichotomous variable where 1 represents high psychological dis-
tress (rating≥ 4). Subjective life satisfaction was measured by ask-
ing ‘Overall, how satisfied are you with your life nowadays, where
0 means ‘not at all’ and 10 means ‘completely’?’ (Office for
National Statistics (ONS), 2020). Research has shown that single
item measures of life satisfaction are highly correlated with longer
life satisfaction scales (Cheung & Lucas, 2014). The measure was
transformed into a dichotomous variable where 1 is high or very
high level of satisfaction [rating≥ 7 (ONS, 2018)]. Loneliness was
measured using the three-item short form of the Revised UCLA
loneliness scale (Hughes, Waite, Hawkley, & Cacioppo, 2004).
Items were assessed on a three-point scale to produce a loneliness
score from 3 to 9 (Wave 1: α = 0.88; Wave 2: α = 0.83; Wave 3: α =
0.82), a dichotomous variable was created using a cut-off score of
6 to represent presence of loneliness (Steptoe, Shankar,
Demakakos, & Wardle, 2013). As sensitivity analysis we estimated
models with continuous versions of all outcomes with appropriate
link functions and transformations where possible leading to
similar results (available in online Supplementary Table S7).

Potential confounders
We include in our analysis a rich set of variables comprising early
life factors (sex, ever breastfed, mother smoked daily during preg-
nancy, gestation period and birthweight), socio-economic factors
(parental social class, education, housing tenure, access to amen-
ities, crowding and marital status), parental factors (maternal age
at birth, mother worked at all in first 5 years, separated from child
and read to), child behaviour and health [cohort member bedwet-
ting since age 5, had any medical conditions and body mass index
(BMI)], and cognitive ability (details are available in online
Supplementary Table S4).

Mediators during midlife
In our regression-based mediation analysis we include a wide
range of midlife (at age 50/55 in the NCDS and age 46 in
BCS70) explanatory variables covering, adult social class, edu-
cated to degree level or not, income, employment status, housing
tenure, household size, number of children, partnership status,

midlife cognitive function, general health, ever smoked, problem
drinking, BMI and the most recent pre-pandemic measure of psy-
chological distress at age 50 in the NCDS and age 46 in the BCS70
(details are available in online Supplementary Table S4).

Analytic approach

As a first step, we used latent variable mixture models to identify
longitudinal typologies of mental health (Colman et al., 2007)
employing psychological distress at five age equivalent time-
points in both cohorts from adolescence to midlife (Rodgers
et al., 1999). For each of the latent measures of psychological dis-
tress we conducted confirmatory factor analysis, and derived a
four-category ordinal variable on the basis of factor scores distri-
butions of the latent measures (the first from the 1st to 50th per-
centile on the factor scores, the second from the 51st to the 75th,
the third group individuals from the 76th to 90th and the fourth
from the 91st to 100th percentile) to each of the five time-points
in each cohort. Thus, each latent measure was recoded to a four-
category ordinal variable at each of the five age equivalent time-
points. We use latent class analysis to predict class membership,
based on individual’s posterior probability of belonging to each
class, after random starting draws. Identification of latent classes
was based on theory and research including prior work on trajec-
tories of mental health (Colman et al., 2007; Musliner et al., 2016;
Paksarian et al., 2016), including work using national cohorts
(Gondek et al., 2022) and timing of onset in the general popula-
tion (Kessler et al., 2007), as well as identifying the best-fitting
model based on information criteria, accuracy, substantive mean-
ing and parsimony (Bauer & Curran, 2003). (Further details are
available in online Supplementary Tables S5.1 and S5.2.)

We first examined the proportion of individuals in each of the
mental health classes prior to the pandemic with psychological dis-
tress, life-satisfaction and loneliness during the pandemic. We used
a modified Poisson model with robust standard errors that returns
risk ratios for ease of interpretation and to avoid bias due to non-
collapsibility of the odds ratio (Pang, Kaufman, & Platt, 2016) to
estimate associations between the psychological distress trajectories
and mental health outcomes during the pandemic.

To aid interpretation we present between trajectories compar-
isons of marginal effects on psychological distress, life satisfaction
and loneliness at three time-points during the pandemic, thereby
answering question 2. To answer question 3, we re-ran the modi-
fied Poisson models and controlled for a variety of socio-
economic, household, cognitive and health factors in midlife and
then included the most recent pre-pandemic measure of psycho-
logical distress, thus investigating whether pre-pandemic psycho-
logical distress trajectories were associated with post-pandemic
mental health over and above other factors with any remaining dif-
ference between trajectories thus attributed to the impact of the
pandemic. All Latent mixture modelling was conducted using
MPLUS v8.2, and descriptive analyses, GLM Poisson regression
and multiple imputation were performed using Stata version 15
(StataCorp).

Results

Trajectories of psychological distress from adolescence to
midlife

In both cohorts we identified five longitudinal trajectories (latent
classes) of psychological distress as the most parsimonious models
(online Supplementary Tables S5.1 and S5.2). Figures 1 and 2
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show the means for each longitudinal latent class on each of the
five measures of psychological distress in the NCDS (age 16–50)
and BCS70 (age 16–46).

Based on observation the five longitudinal trajectories looked
similar, but not identical in the two cohorts. The trajectory refer-
ents were defined on the basis of life-stage onset (i.e. age 20–30

Fig. 1. Five longitudinal classes of psychological distress from age 16 to 50 in the NCDS.

Fig. 2. Five longitudinal classes of psychological distress from age 16 to 46 in the BCS70.
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‘early adulthood’, age 31–40 ‘adulthood’, age 40+ ‘midlife’), sever-
ity (i.e. mean of <2 ‘low’, 2–3 ‘moderate’ and >3 ‘high’) and lon-
gevity (stable across 3 or more time-points). On all tables
throughout this paper the order of the trajectory groups is firstly
‘no-symptoms’ and lastly ‘stable-high symptoms’, with other
groups ordered by earliest life-stage increase in psychological
distress.

The largest trajectory had few or no symptoms [‘no symp-
toms’, NCDS n = 6255 (40.9%); BCS70 n = 8515 (52.8%)]. There
was also a trajectory with persistent severe symptoms [‘stable-high
symptoms’, NCDS n = 3047 (19.9%); BCS70 n = 3113 (19.3%)],
and a trajectory with adult-onset and more favourable outcomes
[‘adult-onset decreasing’, NCDS n= 1658 (10.8%); BCS70 n=
1774 (11.0%)]. Both cohorts also had a trajectory with severe
symptoms developing in midlife; however, in the NCDS the out-
come was more positive [‘midlife-onset decreasing n = 1818
(11.9%)] whereas in the BCS70 the symptoms were increasing
[‘midlife-onset increasing’, n = 1258 (7.8%)]. The final trajectory
in the NCDS was repeated minor symptoms [‘stable-low symp-
toms’, n = 2513 (16.4%)], while in the BCS70 early adult onset
with more favourable outcomes [‘early adult-onset decreasing’
BCS70 n= 1468 (9.1%)].

Descriptive statistics of mental health outcomes during the
pandemic

Descriptive statistics of the trajectories of psychological distress
and mental health outcomes during the pandemic are presented
in Table 1. During the first national lockdown in May 2020, over-
all, 17.5% and 22.7% (mean scores available in online
Supplementary Table S6) of cohort members in the NCDS and
BCS70 respectively were associated with high psychological dis-
tress, and 27.1% and 27.3% with loneliness, while the majority
(67.4% in the NCDS and 64.4% in the BCS70) had high levels
of life satisfaction. This pattern was broadly similar throughout
the course of the pandemic (when lockdown restrictions were
lifted and during the third lockdown).

Nevertheless, different levels of mental health during the pan-
demic were related to pre-pandemic trajectories of psychological
distress (by age of onset and symptom severity). In total, 3.7%
and 5.4% of the ‘no symptoms’ trajectory in the NCDS and
BCS70 respectively, experienced high psychological distress early
during the pandemic, compared to 9.4–50% in the NCDS and
18.8–63.3% in the BCS70 for other prior life-course mental health
trajectories that had experienced pre-pandemic psychological dis-
tress symptoms at least once. Likewise, in both cohorts the pro-
portion of individuals with feelings of loneliness and lower life
satisfaction during the pandemic varied by trajectories of psycho-
logical distress; although the highest proportions were associated
with ‘stable-high symptoms’, those with onset at different stages
in adulthood and with varying levels of psychological distress
prior to the pandemic were related to higher proportions of
poorer mental health outcomes during the pandemic, than
those with no prior symptoms.

Risk of poor mental health during the pandemic by trajectories
of psychological distress

Table 2 presents the relative risks in the fully adjusted models,
associated with each of the mental health outcomes during the
pandemic for different trajectories of psychological distress, with
the largest trajectory ‘no symptoms’ used as the reference category

in the analysis (additional analyses comparing alternative refer-
ence groups are available in online Supplementary Tables S11.1
and S11.2).

Psychological distress
In both cohorts, any pre-pandemic experience of psychological
distress across the ‘adult’ life-course irrespective of age of onset,
severity, longevity and proximal occurrence was associated with
greater relative risk of high psychological distress during the pan-
demic. Mental health classes associated with the greatest risk of
high psychological distress during the pandemic had more than
one prior episode of poor mental health and more recent occur-
rences; for example during the first lockdown ‘stable-high symp-
toms’ were associated with a 10.8-fold increased risk in the NCDS
(95% CI 8.5–13.7) and BCS70 (95% CI 8.7–13.4), and the
‘midlife-onset increasing’ trajectory in the BCS70 was related to
a 7.7-fold (95% CI 6.1–9.6) increase of high psychological distress.
Furthermore, ‘early adult-onset decreasing’ (mid 20s) in the
BCS70 was associated with more than 3 (95% CI 2.5–4.3) times
the risk, and ‘adult-onset decreasing’ (early 30s) in the BCS70
was 3.9 (95% CI 2.8–5.4) and in the NCDS 4.2 (95% CI 3.0–
5.8) times the risk of high psychological distress, despite these tra-
jectories having more favourable mental health outcomes prior to
the outbreak of COVID-19.

Life satisfaction
In both cohorts all psychological distress trajectories (compared to
‘no symptoms’) were associated with a reduction in life satisfac-
tion during the pandemic. In the NCDS, the risk for a reduction
in life satisfaction for the ‘stable-high symptoms’ class was 40%
(RR = 0.60, 95% CI 0.54–0.68) in wave 1, while for the BCS70
the risk was associated with a 51% (RR = 0.49, 95% CI 0.42–
0.57) reduction in life satisfaction during the first lockdown. In
addition, in the BCS70 the likelihood of high life satisfaction dur-
ing the pandemic was lowered by a third (RR = 0.67, 95% CI 0.61–
0.74) for the ‘midlife-onset increasing symptoms’ class.

Loneliness
In both cohorts all trajectories of prior psychological distress
(compared with ‘no symptoms’) were associated with an increased
relative risk of feelings of loneliness. In particular, ‘stable-high
symptoms’ were associated with over a threefold risk (NCDS
RR = 3.2, 95% CI 2.8–3.7; BCS70 RR = 3.1, 95% CI 2.6–3.7) of
loneliness in both cohorts. Also, ‘midlife-onset decreasing’ in
the NCDS (RR = 2.4, 95% CI 2.1–2.9) and ‘midlife-onset increas-
ing’ in the BCS70 (RR = 2.4, 95% CI 2.0–2.9) were related with at
least a doubling of the risk of feelings of loneliness.

The magnitude of the relative risk of mental health outcomes
associated with each trajectory of psychological distress was simi-
lar within cohorts at different stages.

Life-course psychological distress and mental health outcomes
at different stages of the pandemic

Figures 3–8 present the predicted probability of high psycho-
logical distress, life satisfaction and loneliness associated with psy-
chological distress trajectories in the two cohorts at three
time-points during the pandemic (predicted probabilities, stand-
ard errors and 95% confidence intervals available in online
Supplementary Table 8). In the NCDS (Figs 3 and 4), psycho-
logical distress and life satisfaction were fairly constant within
each of the psychological distress trajectories from May 2020 to
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Table 1. Percentage of cohort members with high psychological distress, high life satisfaction and feelings of loneliness by pre-pandemic psychological distress trajectories in the NCDS and BCS70 during the COVID-19
pandemic

Psychological distress (% ≥4) Life satisfaction (% ≥7) Loneliness (% ≥6)

Wave 1 % (S.E.)
[95% CIs]

Wave 2 % (S.E.)
[95% CIs]

Wave 3 % (S.E.)
[95% CIs]

Wave 1 % (S.E.)
[95% CIs]

Wave 2 % (S.E.)
[95% CIs]

Wave 3 % (S.E.)
[95% CIs]

Wave 1 % (S.E.)
[95% CIs]

Wave 2 % (S.E.)
[95% CIs]

Wave 3 % (S.E.)
[95% CIs]

NCDS mental health trajectories

Total (n = 15 291) 17.7 (0.02)
[14.7–20.8]

20.4 (0.01)
[18.9–22.1]

21.7 (0.01)
[20.0–23.4]

67.4 (0.02)
[63.7–71.3]

68.6 (0.01)
[66.5–70.7]

62.6 (0.01)
[60.6–64.6]

27.1 (0.02)
[24.0–30.2]

24.1 (0.01)
[22.4–25.9]

30.7 (0.01)
[28.6–32.8]

No symptoms (n = 6255) 3.7 (0.01)
[2.6–4.7]

5.6 (0.01)
[4.3–6.9]

5.6 (0.01)
[4.5–6.7]

77.9 (0.02)
[74.4–81.4]

79.7 (0.01)
[77.6–81.8]

73.3 (0.01)
[71.3–75.3]

14.5 (0.01)
[11.8–17.2]

12.9 (0.01)
[10.9–14.9]

17.0 (0.01)
[15.1–18.8]

Stable-low symptoms (n = 2513) 9.4 (0.01)
[6.8–12.1]

10.8 (0.01)
[9.1–12.4]

12.7 (0.01)
[10.7–14.6]

73.0 (0.02)
[69.7–76.2]

75.2 (0.01)
[72.6–77.9]

64.9 (0.02)
[61.6–68.1]

21.9 (0.01)
[18.8–24.9]

19.9 (0.01)
[17.4–22.3]

27.1 (0.02)
[23.8–30.4]

Adult-onset decreasing (n = 1658) 18.0 (0.02)
[13.0–23.0]

21.0 (0.02)
[16.6–25.4]

23.1 (0.02)
[19.3–27.0]

65.5 (0.03)
[59.4–71.7]

63.3 (0.02)
[59.0–67.6]

59.0 (0.02)
[54.9–63.2]

26.0 (0.02)
[20.9–31.0]

25.0 (0.02)
[20.4–29.4]

35.1 (0.02)
[31.4–39.1]

Midlife-onset decreasing (n = 1818) 23.3 (0.03)
[17.9–28.8]

24.3 (0.02)
[21.0–27.6]

25.3 (0.02)
[21.4–29.2]

63.0 (0.02)
[57.9–68.0]

61.7 (0.02)
[57.0–65.4]

58.7 (0.02)
[55.2–62.1]

36.4 (0.03)
[31.1–41.8]

32.1 (0.02)
[28.5–35.6]

38.1 (0.02)
[34.4–41.8]

Stable-high symptoms (n = 3047) 50.0 (0.04)
[41.0–59.0]

56.9 (0.02)
[52.6–61.2]

59.3 (0.02)
[54.9–63.6]

45.3 (0.03)
[38.2–52.4]

47.4 (0.03)
[42.1–52.8]

43.1 (0.02)
[38.8–47.4]

52.2 (0.03)
[45.5–59.0]

45.8 (0.02)
[41.3–50.3]

55.4 (0.02)
[50.9–59.8]

BCS70 mental health trajectories

Total (n = 16 128) 22.7 (0.01)
[20.4–25.0]

26.1 (0.01)
[24.6–27.7]

27.0 (0.01)
[24.7–29.2]

64.4 (0.02)
[60.8–68.2]

61.6 (0.01)
[59.6–63.6]

59.0 (0.02)
[55.7–62.3]

27.3 (0.01)
[24.4–30.1]

30.9 (0.01)
[28.7–33.1]

31.1 (0.01)
[28.7–33.6]

No symptoms (n = 8515) 5.4 (0.01)
[4.1–6.8]

7.1 (0.01)
[5.8–8.3]

8.5 (0.01)
[7.1–10.0]

76.6 (0.02)
[73.1–80.0]

75.6 (0.01)
[73.7–77.6]

70.4 (0.01)
[67.4–73.2]

15.4 (0.01)
[13.0–17.7]

17.3 (0.01)
[15.0–19.5]

18.7 (0.01)
[16.4–20.9]

Early adult-onset decreasing (n = 1468) 18.8 (0.02)
[14.4–23.1]

22.6 (0.02)
[18.2–27.0]

23.9 (0.02)
[24.9–27.8]

64.9 (0.03)
[58.1–71.7]

63.4 (0.02)
[59.9–66.9]

58.7 (0.02)
[53.7–63.7]

31.4 (0.03)
[26.2–36.7]

30.7 (0.02)
[25.7–35.7]

33.7 (0.02)
[29.3–38.2]

Adult-onset decreasing (n = 1774) 22.0 (0.03)
[16.7–27.2]

27.0 (0.02)
[22.4–31.4]

27.7 (0.03)
[22.3–33.1]

62.6 (0.03)
[55.6–69.4]

57.6 (0.03)
[52.4–62.8]

55.6 (0.03)
[50.0–61.2]

31.5 (0.03)
[26.2–36.8]

34.1 (0.03)
[29.0–39.1]

35.5 (0.03)
[29.6–41.5]

Midlife-onset increasing (n = 1258) 43.4 (0.03)
[37.7–49.2]

48.4 (0.02)
[43.9–52.8]

49.3 (0.02)
[45.5–53.2]

51.5 (0.03)
[46.2–56.8]

47.7 (0.02)
[43.0–52.4]

48.0 (0.02)
[43.2–52.7]

38.0 (0.03)
[32.6–43.4]

41.9 (0.02)
[37.4–46.4]

40.4 (0.02)
[36.0–44.7]

Stable-high symptoms (n = 3113) 63.3 (0.03)
[56.6–70.2]

70.4 (0.02)
[66.6–74.4]

70.1 (0.02)
[65.2–75.1]

37.4 (0.03)
[30.8–44.1]

30.4 (0.02)
[26.1–34.8]

34.2 (0.03)
[27.7–40.7]

50.9 (0.03)
[44.2–57.7]

61.9 (0.02)
[57.6–66.2]

58.4 (0.02)
[53.8–63.1]

Reported as Percentage (%); standard error (S.E.); confidence intervals [95% CIs].
Wave 1 (May 2020), Wave 2 (September-October 2020) and Wave 3 (February–March 2021).
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Table 2. Influence of psychological distress trajectories on the relative risk (RR) of mental health outcomes during the COVID19 pandemic

Psychological distress RR (S.E.),
[95% CIs]

Life satisfaction RR (S.E.),
[95% CIs]

Loneliness RR (S.E.),
[95% CIs]

Wave 1 Wave 2 Wave 3 Wave 1 Wave 2 Wave 3 Wave 1 Wave 2 Wave 3

NCDS mental health trajectories Ref: No symptoms

Stable-low symptoms 2.40 (0.32)
[1.85–3.13]

1.82 (0.23)
[1.43–2.32]

2.14 (0.22)
[1.75–2.61]

0.94 (0.02)
[0.90–0.99]

0.95 (0.02)
[0.91–0.98]

0.90 (0.02)
[0.86–0.94]

1.46 (0.14)
[1.21–1.76]

1.50 (0.12)
[1.28–1.75]

1.54 (0.08)
[1.38–1.72]

Adult-onset decreasing 4.20 (0.70)
[3.04–5.82]

3.26 (0.41)
[2.54–4.18]

3.69 (0.37)
[3.03–4.49]

0.86 (0.03)
[0.80–0.92]

0.81 (0.03)
[0.76–0.86]

0.82 (0.03)
[0.76–0.89]

1.66 (0.19)
[1.33–2.08]

1.82 (0.20)
[1.47–2.25]

1.88 (0.11)
[1.67–2.10]

Midlife-onset decreasing 5.80 (0.76)
[4.49–7.49]

4.02 (0.48)
[3.18–5.09]

4.19 (0.40)
[3.46–5.07]

0.82 (0.03)
[0.76–0.88]

0.78 (0.03)
[0.73–0.83]

0.81 (0.03)
[0.76–0.87]

2.43 (0.20)
[2.07–2.85]

2.40 (0.19)
[2.05–2.81]

2.15 (0.15)
[1.87–2.47]

Stable-high symptoms 10.78 (1.34)
[8.45–13.74]

8.28 (0.93)
[6.64–10.32]

8.57 (0.71)
[7.27–10.10]

0.60 (0.03)
[0.54–0.68]

0.61 (0.03)
[0.56–0.67]

0.61 (0.02)
[0.56–0.66]

3.21 (0.22)
[2.80–3.68]

3.24 (0.29)
[2.71–3.86]

2.85 (0.15)
[2.56–3.17]

N: 15 291

BCS70 mental health trajectories Ref: no symptoms

Early adult-onset decreasing 3.28 (0.46)
[2.48–4.34]

3.08 (0.39)
[2.38–3.97]

2.67 (0.28)
[2.17–3.29]

0.85 (0.04)
[0.77–0.94]

0.84 (0.02)
[0.80–0.89]

0.85 (0.03)
[0.78–0.91]

1.94 (0.19)
[1.60–2.36]

1.77 (0.15)
[1.48–2.10]

1.78 (0.13)
[1.54–2.06]

Adult-onset decreasing 3.90 (0.62)
[2.82–5.39]

3.73 (0.37)
[3.07–4.54]

3.15 (0.32)
[2.57–3.86]

0.82 (0.04)
[0.75–0.90]

0.77 (0.03)
[0.70–0.84]

0.79 (0.03)
[0.73–0.87]

2.00 (0.19)
[1.65–2.42]

1.94 (0.16)
[1.65–2.29]

1.89 (0.15)
[1.62–2.21]

Midlife-onset increasing 7.67 (0.86)
[6.11–9.63]

6.66 (0.63)
[5.49–8.01]

5.57 (0.49)
[4.67–6.65]

0.67 (0.03)
[0.61–0.74]

0.63 (0.03)
[0.57–0.70]

0.69 (0.03)
[0.63–0.76]

2.38 (0.22)
[1.97–2.88]

2.40 (0.18)
[2.06–2.79]

2.14 (0.14)
[1.87–2.44]

Stable-high symptoms 10.79 (1.14)
[8.71-13.36]

9.31 (0.85)
[7.74–11.21]

7.56 (0.59)
[6.46–8.84]

0.49 (0.04)
[0.42–0.57]

0.41 (0.03)
[0.36–0.47]

0.49 (0.04)
[0.42–0.58]

3.09 (0.26)
[2.61–3.67]

3.43 (0.21)
[3.03–3.89]

3.07 (0.17)
[2.75–3.42]

N: 16 128

Reported as relative risk (RR), standard error (S.E.), 95% confidence intervals (95% CIs).
Outcomes are psychological distress ≥4 or not, life satisfaction ≥7 or not, loneliness ≥6 or not.
Parameters are adjusted for sex, breastfed, mother smoked during pregnancy, gestation period, birthweight, parental social class at 0, parental education at 0, housing tenure at 7/5, access to house amenities at 7/5, crowding at age 0, 7/5 and 11/10,
parents marital status at 0, maternal age at birth, mother worked in first 5 years, separated from child for more than a month <age 5, read to at 7/5, CM wet the bed at 7/5, had any medical conditions at 7/5, body mass index (BMI) at 11/10, and
cognitive ability at 7/5 and 11/10.
Wave 1 (May 2020), Wave 2 (September-October 2020) and Wave 3 (February–March 2021).
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February/March 2021. Although for the ‘stable-low’ symptoms
group life satisfaction decreased from May 2020 (72.0%, 95% CI
68.5–75.7) to March 2021 (64.9%, 95% CI 62.0–67.9), and loneli-
ness increased (W1: 21.2%, CI 18.4–24.4; W3: 27.2%, CI 24.9–

29.7). Similarly, for the ‘no symptoms’ trajectory from
September/October 2020 (when lockdown restrictions were
relaxed), compared to February/March 2021 when the third lock-
down was enforced life satisfaction decreased (W2: 78.6%, CI

Figs. 3.–8. Predicted probability of mental health outcomes associated with psychological distress trajectories in the NCDS and BCS70 at different time-points
during the pandemic. NS, no symptoms; SL, stable-low symptoms; EAOD, early adult-onset decreasing; AOD, adult-onset decreasing; MOD, midlife-onset decreas-
ing; MOI, midlife-onset increasing; SHS, stable-high symptoms. Outcomes are psychological distress ≥4 or not. Parameters are adjusted for sex, breastfed, mother
smoked during pregnancy, gestation period, birthweight, parental social class at 0, parental education at 0, housing tenure at 7/5, access to house amenities at 7/5,
crowding at age 0, 7/5 and 11/10, parents marital status at 0, maternal age at birth, mother worked in first 5 years, separated from child for more than a month
<age 5, read to at 7/5, CM wet the bed at 7/5, had any medical conditions at 7/5, body mass index (BMI) at 11/10, and cognitive ability at 7/5 and 11/10.
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76.3–81.0; W3: 71.8%, CI 69.7–74.0), and loneliness increased
(W2: 12.9%, CI 11.0–15.1; W3: 17.6%, CI 15.8–19.6). Also
(Fig. 5), during this period of escalating restrictions (a third

lockdown) for most trajectories (‘stable-low’: W2: 19.3%, CI
17.1–21.9; W3: 27.2%, CI 24.9–29.7; ‘adult-onset’ W2: 23.5%,
CI 19.5–28.3; W3: 33.1%, CI 29.6–36.9) there was an increase

Figs. 9–14. Relative risk of psychological distress during the pandemic associated with pre-pandemic psychological distress groups (compared to ‘no symptoms’)
after controlling for early-life factors, midlife mediators, and midlife mediators and mental health in midlife. Reported as relative risk (RR) and 95% confidence
intervals (95% CIs). Outcomes are psychological distress ≥4 or not. Wave 1 (May 2020), Wave 2 (September to October 2020) and Wave 3 (February–March
2021). Parameters: all models are adjusted for sex, breastfed, mother smoked during pregnancy, gestation period, birthweight, parental social class at 0, parental
education at 0, housing tenure at 7/5, access to house amenities at 7/5, crowding at age 0, 7/5 and 11/10, parents marital status at 0, maternal age at birth, mother
worked in first 5 years, separated from child for more than a month <age 5, read to at 7/5, CM wet the bed at 7/5, had any medical conditions at 7/5, body mass
index (BMI) at 11/10, and cognitive ability at 7/5 and 11/10. Midlife mediators adjusted for social class, highest educational attainment, income, employment status,
housing tenure, cognitive function, general health, smoked, drinking, BMI, household size, number of children and partnership status. Midlife mediators and mental
health: psychological distress at age 50 in the NCDS and age 46 in BCS70.
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(‘midlife-onset’: W2: 31.0%, CI 27.7–34.7; W3: 37.9%, CI 33.9–
42.3 and ‘stable-high’: W2: 41.8%, CI 38.0–46.1; W3: 50.2%, CI
46.0–54.9) in the predicted probability of loneliness.

In the BCS70 (Figs 6–8), for all the trajectories of psychological
distress (with a few exceptions), the probability of worsening
mental health outcomes during the pandemic was fairly constant
across the three time-points. Although, for the ‘no symptoms’
group psychological distress increased (W1: 5.4%, CI 4.3–6.9;
W3: 8.7%, CI 7.2–10.1) and life satisfaction decreased by March
2021 (W1: 76.1%, CI 72.4–79.9; W2: 74.1%, CI 72.4–76.8; W3:
68.8%, CI 66.7–72.8), while feelings of loneliness increased for
the ‘stable-high’ symptoms trajectory from the start of the pan-
demic (W1: 48.4%, CI 41.1–53.9) to Autumn 2020 and Spring
2021 (W2: 59.2%, CI 54.6–63.0; W3: 58.3%, CI 52.5–61.6).

Life course psychological distress trajectories and mental
health outcomes after controlling for midlife factors

Figures 9–14 present the relative risks in the fully adjusted models,
associated with psychological distress during the pandemic for
different trajectories of mental health presented in Table 2, along-
side models including socio-economic, health and cognitive mid-
life explanatory variables, and additional models also including
psychological distress at age 50 and 46 respectively in the
NCDS and BCS70, to investigate if life-course psychological dis-
tress groupings explain mental health outcomes over and above
these factors. Tables reporting the relative risk (RR), standard
errors and 95% confidence intervals for all mental health out-
comes are available in online Supplementary Tables S9.1 and S9.2.

In both cohorts controlling for midlife factors and in particular
most recent pre-pandemic psychological distress explained much,
but not all, of the association between pre-pandemic life-course
psychological distress trajectories and mental health during the
pandemic. In the NCDS, compared to the ‘no-symptoms’ group
just under two-thirds (58.8–63.6%, dependent on time during
the pandemic) of the relative risk of psychological distress was
explained in the ‘stable-high’ group, 38.7–41.3% in the
‘midlife-onset decreasing’ group, around a third (32.8–38.1%) in
the ‘adult-onset’ and a fifth (19.2–23.1%) in the ‘stable-low’ symp-
toms group. Likewise, in the BCS70 midlife factors explained a
high proportion (between 63.3% and 72.8%, wave dependent) of
the relative risk of psychological distress during the pandemic
for the ‘stable-high’ symptoms group, 57.5–66.6% for the
‘midlife-onset increasing’, 25.7–29.2% for the ‘adult-onset’ and
19.5–33% for the ‘early adult-onset’ group. However, even after
controlling for early life and midlife factors including the most
recent pre-pandemic measure of psychological distress, the rela-
tive risks associated with pre-pandemic life-course psychological
distress trajectories and poor mental health during the pandemic
were sizeable. The ‘stable-high’ symptoms group was associated
with a 3.0/3.9-fold increased risk in the NCDS (95% CI 2.4/2.9–
3.7/5.3) and 2.3–3.4 times the risk in the BCS70 (95% CI 1.9/
2.9–2.5/3.5), and also the ‘midlife-onset’ trajectory in the BCS70
was related to a 2.1/2.6 (95% CI 1.8/2.3–2.6/3.5) and in the
NCDS a 2.4/3.4 (95% CI 1.9/2.5–2.9/4.8) risk in poor mental health
during the pandemic. Furthermore, all other trajectories compared
to the ‘no-symptoms’ group were associated with a greater risk of
poor mental health during the pandemic; ‘adult-onset’ in the
NCDS were at a 2.2/2.6 (95% CI 1.7/2.0–2.7/3.6) and in the
BCS70 a 2.2/2.8 (95% CI 1.8/2.3–2.7/3.8) fold increased risk,
‘early adult-onset decreasing’ in the BCS70 was associated with a
1.9/2.5 (95% CI 1.6/2.0–2.3/3.0), and the ‘stable-low’ symptoms

group in the NCDS 1.4/1.9 (95% CI 1.1/1.4–1.8/2.6) times the
risk of psychological distress during COVID-19.

Discussion

We identified five distinct trajectories of psychological distress
from adolescence to midlife. All trajectories with prior symptoms
of psychological distress across the life-course irrespective of age
of onset, severity, longevity and proximal occurrence were asso-
ciated with a greater relative risk of high psychological distress,
reduction in life satisfaction, as well as feelings of loneliness dur-
ing the pandemic. Pre-pandemic trajectories featuring more than
one prior episode of poor mental health and more recent occur-
rences predicted the greatest risk of mental distress during the
pandemic. The probability of high psychological distress, and
lower life satisfaction (and loneliness for the BCS70) associated
with psychological distress trajectories in the two cohorts
remained fairly stable at three time-points during the pandemic,
while in the NCDS, feelings of loneliness increased for most tra-
jectories during the third lockdown when compared to early
Autumn when restrictions had been relaxed and for the ‘stable-
high’ trajectory in the BCS70 from May 2020 as the pandemic
progressed. Accounting for midlife mediators, including most
recent pre-pandemic psychological distress not surprisingly
explained a large proportion (from a fifth to two-thirds in the
NCDS and a fifth to three-quarters in the BCS70 dependent on
trajectory and timing during the pandemic) of the relationship
between pre-pandemic life-course psychological distress trajector-
ies and mental health during the pandemic. However, the rela-
tionship remained sizeable, the relative risk of poor mental
health during the pandemic for pre-pandemic psychological dis-
tress trajectories, compared to no-symptoms ranged from 1.9 to
3.9 in the NCDS and 2.5 to 3.4 in the BCS70 suggesting these
groups are less resilient to shocks, such as pandemics.

The pre-pandemic trajectories identified here are similar to
the age of onset and recurrence of three of six classes and
three of three classes described in prior studies covering equiva-
lent age periods (Colman et al., 2007; Paksarian et al., 2016). The
latter study acknowledging, with only three classes the sample
sizes reduced the complexity of the models that could be esti-
mated. This study identified five trajectories in each cohort,
with slight observed differences in trajectories across genera-
tions, which may be cohort effects; for example the period
1990–1993 was marked by a long recession when the BCS70
cohort members would have been in their early 20s and new
entrants to the labour market (Sullivan, Brown, & Bann,
2015), perhaps resulting in increased levels of distress for
some during this period. Nevertheless, the age of onset found
in these mental health trajectories are in line with age of onset
for generalised anxiety disorder (median 24–50) and mood dis-
orders (median 29–40) worldwide (Kessler et al., 2007). In this
study, although the most recent pre-pandemic measure of psy-
chological distress explained much of the relationship between
the trajectories and mental health during the pandemic, the rela-
tion between adult life-course trajectories of psychological dis-
tress and poor mental health during the pandemic remained
important, suggesting prior poor mental health during the
adult life-course, and not just most recent measures of psycho-
logical distress are notable in identifying individuals less resilient
to shocks, such as pandemics.

This study highlights the potential danger of dividing the
population into symptomatic and asymptomatic groups. As
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other studies have illustrated symptoms are dimensional and can
range from none to severe. In particular, the future mental
health risks faced by those with subthreshold depression and
anxiety have been shown to be associated with previous and
future severe disorder (Bosman et al., 2019; Fergusson,
Horwood, Ridder & Beautrais, 2005). In addition, when compar-
ing different pre-pandemic trajectories of psychological distress
(online Supplementary Tables S11.1 and S11.2), there were dis-
tinct relative risks associated with different mental health trajec-
tories and mental health outcomes for most comparisons during
the pandemic, thus illustrating the associated influence of het-
erogeneity of life-course mental health on future outcomes.
Moreover, assuming mental well-being at one time point is indi-
cative of an individuals’ predisposition to future mental health
outcomes could underestimate the importance of life-course
mental health for mental health outcomes during the pandemic
(Kessler et al., 2005; Moffitt et al., 2010). Population studies,
focusing on depression have reported around 40–50% of those
who recovered experienced a recurrence (Mattisson, Bogren,
Horstmann, Munk-Jorgensen, & Nettelbladt, 2007), as well as
comorbidity and transitions between disorders over time
(Merikangas et al., 2003). In our study, the associated risk of
poor mental health outcomes during the pandemic was greater
for trajectories of psychological distress with recent occurrences,
and with more than one prior episode. Indeed, those with prior
mental health problems have been found to be at greater risk of
post disaster mental health illness (Goldmann & Galea, 2014).

Strengths and limitations

Our study is the first to relate longitudinal mental health data
across more than 30 years before the COVID-19 pandemic within
the same individuals to their mental health outcomes during the
COVID-19 pandemic. In addition, we identify trajectories of indi-
viduals with differing experience of psychological distress over time
during adulthood in two cohorts, rather than treating longitudinal
trajectories of mental health as homogenous. Other unique
strengths include nationally representative samples, the sample
size and prospective follow-up hitherto from birth to midlife,
together with data collected at three discrete time points during
the COVID-19 pandemic from May 2020 to March 2021.

There are a number of limitations of this study which are
important to note. Our findings can only be generalised to
those born in Britain in 1958 and 1970 or close to those years.
Furthermore, our data are derived from two observational longi-
tudinal studies and there may be bias due to unmeasured con-
founding. However, sensitivity analyses with the E value
(VanderWeele & Ding, 2017) suggest that for the observed asso-
ciations with pre-pandemic life-course psychological distress tra-
jectories and mental health during the pandemic, strong
confounding, stronger than that observed in our data, would be
needed to completely explain away our findings (online
Supplementary Table S10). Also with most longitudinal research,
there was an issue of selective attrition. However, we capitalised
on the rich information available in both cohorts augmenting
our models with auxiliary variables in the multiple imputation
models, including variables related to non-response to the
COVID-19 surveys, mental health and related variables from
birth. This approach allows for predicting missing data with
greater accuracy and minimizing non-random variation in
these values (Sterne et al., 2009), improves the plausibility
of the missing-at-random assumption and restores sample

representativeness (Mostafa et al., 2021). However, bias due to a
non-ignorable missing data generating mechanism cannot be
ruled out. The study includes extensive data on pre-pandemic
mental health, social, economic and demographic characteristics.
However, as we have no counterfactual at the time of the pan-
demic, we cannot assume the relative risks of poorer mental
health outcomes were directly the result of the pandemic itself,
ensuing circumstances and/or other factors. As with most
research conducted during the pandemic, interviews were con-
ducted online, and may have resulted in measurement bias and
potential mode effects (Goodman et al., 2022), we cannot pre-
clude that differences in results may be due to ‘true’ differences,
measurement error or a mode effect (or a combination of
those). However, evidence shows measurement invariance
between all pre-pandemic and COVID-19 measurements of psy-
chological distress in both cohorts suggesting mode effects did not
bias our findings (Moreno-Agostino et al., 2022). In terms of the
method adopted, latent classes are approximations of symptom
patterns in the data and do not represent actual data points, but
are evidenced-based summaries of mental health in the cohorts.
In addition to this, with respect to the pre-COVID measures,
we only had five ages where psychological distress was measured,
and the most recent assessment was 4 and 12 years prior to the
COVID-19 pandemic in the BCS70 and NCDS respectively.
And, although we identified five distinct trajectories, which
were similar, but not identical in two cohorts, we can estimate
the association within cohort but cannot directly compare specific
trajectories across cohorts and their association with mental
health during the pandemic. Furthermore, for both studies we
used different measures and reporters (the parent at age 16 and
self-report in adulthood) of psychological distress at age 16, com-
pared to adulthood. We acknowledge that correlations between
parent and self-report tend to be low (Collishaw, Goodman,
Ford, Rabe-Hesketh, & Pickles, 2009). As self-report Malaise
Inventory was available at age 16 in the BCS70 only, we reran
the models and identified the same trajectories for the five classes
identified using the original measures (online Supplementary
Fig. S1) and a difference in trajectory classification of only 2.9%
(online Supplementary Table S12).

In conclusion, data from two British birth cohorts suggest that
for different life-course trajectories of psychological distress there
were distinct relative risks of poor mental health outcomes during
the pandemic. Whilst any prior symptoms of psychological dis-
tress regardless of age of onset, severity and chronicity put indivi-
duals at greater risk, those with chronic and more recent
occurrences were likely to require more support. We show fairly
stable mental health outcomes during the pandemic for distinct
life-course mental health trajectories. Although, midlife factors
especially the most recent pre-pandemic psychological distress
explained much of the relationship between pre-pandemic life-
course psychological distress trajectories and mental health dur-
ing the pandemic, the relation between life-course psychological
distress and mental health during the pandemic remained strong,
suggesting these groups might be more susceptible to shocks. Our
findings show the importance of considering heterogeneous men-
tal health trajectories across the life-course in the general popula-
tion in addition to mental health average population trends.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S00332 91722003877.

Data. The data are freely available from the UK Data Service at https://ukda-
taservice.ac.uk/.

Psychological Medicine 11

https://doi.org/10.1017/S0033291722003877 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291722003877
https://doi.org/10.1017/S0033291722003877
https://ukdataservice.ac.uk/
https://ukdataservice.ac.uk/
https://ukdataservice.ac.uk/
https://doi.org/10.1017/S0033291722003877


Acknowledgements. We would like to acknowledge the Health Foundation
and the Economic and Social Research Council (ESRC) for supporting this
project. We also acknowledge the UK Data Service for making data freely avail-
able. Finally, we would like to thank the cohort members who have dedicated
their time to the National Child Development Study and 1970 British Cohort
Study.

Author contributions. V. M. and G. B. P. had the idea for the study and for-
mulating the research questions. A. S. and G. B. P. secured funding for the
study. All authors contributed to the study design. V. M. and G. B. P. led
the statistical analyses and led the drafting of the manuscript. All authors con-
tributed to the drafting and approved the final manuscript for submission.

Financial support. This work was supported by the Health Foundation (V.
M., A. S., G. B. P., E. F. grant number 789112) and the UK Research and
Innovation (Economic and Social Research Council) (V. M., G. B. P., P. P.,
M. H., D. B. grant number ES/V012789/1).

Conflict of interest. None.

Ethical standards. Ethical approval for the NCDS and BCS70 has been
granted by the National Health Service (NHS) Research Ethics Committee
and all participants have given informed consent.

References

Bauer, D. J., & Curran, P. J. (2003). Distributional assumptions of growth mix-
ture models: Implications for overextraction of latent trajectory classes.
Psychological Methods, 8, 338–363. doi:10.1037/1082-989X.8.3.338.

Bosman, R. C., Ten Have, M., de Graaf, R., Muntingh, A. D., van Balkom, A. J.,
& Batelaan, N. M. (2019). Prevalence and course of subthreshold anxiety
disorder in the general population: A three-year follow-up study. Journal
of Affective Disorders, 15, 105–113. doi:10.1016/j.jad.2019.01.018.

Brown, M., Goodman, A., Peters, A., Ploubidis, G. B., Sanchez, A., Silverwood,
R., & Smith, K. (2021). COVID-19 survey in five national longitudinal stud-
ies: Waves 1, 2 and 3: User guide (version 3). London: UCL Centre for
Longitudinal Studies and MRC Unit for Lifelong Health and Ageing.
Retrieved from https://cls.ucl.ac.uk/wp-content/uploads/2017/02/UCL-
Cohorts-COVID-19-Survey-user-guide.pdf.

Cheung, F., & Lucas, R. E. (2014). Assessing the validity of single-item life sat-
isfaction measures: Results from three large samples. Quality of Life
Research, 23, 2809–2818. doi:10.1007/s11136-014-0726-4.

Collishaw, S., Goodman, R., Ford, T., Rabe-Hesketh, S., & Pickles, A. (2009).
How far are associations between child, family and community factors
and child psychopathology informant-specific and informant-general?
Journal of Child Psychology and Psychiatry, 50(5), 571–580. doi:10.1111/
j.1469-7610.2008.02026.x.

Colman, I., Ploubidis, G. B., Wadsworth, M. E. J., Jones, P. B., & Croudace, T. J.
(2007). A longitudinal typology of symptoms of depression and anxiety over
the life course. Biological Psychiatry, 62, 1265–1271. doi:10.1016/
j.biopsych.2007.05.012.

Daly, M., Sutin, A. R., & Robinson, E. (2022). Longitudinal changes in mental
health and the COVID-19 pandemic: Evidence from the UK Household
Longitudinal Study. Psychological Medicine, 52, 2549–2558 . doi:10.1017/
S0033291720004432.

Drapeau, A., Marchand, A., & Beaulieu-Prévost, D. (2012). Epidemiology of
psychological distress. In L. L’Abate (Ed.), Mental illnesses: Understanding
prediction, and control (pp. 105–134). Rijeka, Croatia: InTech.
doi:10.5772/30872.

Elliott, J., & Shepherd, P. (2006). Cohort profile: 1970 British birth cohort
(BCS70). International Journal of Epidemiology, 35, 836–843. doi:10.1093/
ije/dyl174.

Ernst, M., Niederer, D., Werner, A. M., Czaja, S. J., Mikton, C., Ong, A. D., …
Beutel, M. E. (2022). Loneliness before and during the COVID-19 pan-
demic: A systematic review with meta-analysis. American Psychologist, 77,
660–677. doi:10.1037/amp0001005.

Fancourt, D., Steptoe, A., & Bu, F. (2021). Trajectories of anxiety and depres-
sive symptoms during enforced isolation due to COVID-19 in England:

A longitudinal observational study. The Lancet Psychiatry, 8, 141–149.
doi:10.1016/S2215-0366(20)30482-X.

Fergusson, D. M., Horwood, L. J., Ridder, E. M., & Beautrais, A. L. (2005).
Subthreshold depression in adolescence and mental health outcomes in
adulthood. Archives of General Psychiatry, 62, 66–72. doi:10.1001/
archpsyc.62.1.66.

Frijters, P., Clark, A. E., Krekel, C., & Layard, R. (2020). A happy choice:
Wellbeing as the goal of government. Behavioural Public Policy, 4, 126–
165. doi:10.1017/bpp.2019.39.

Furnham, A., & Cheng, H. (2015). The stability and change of malaise scores
over 27 years: Findings from a nationally representative sample. Personality
and Individual Differences, 79, 30–34. doi:10.1016/j.paid.2015.01.027.

Goldmann, E., & Galea, S. (2014). Mental health consequences of disasters.
Annual Review of Public Health, 35, 169–183. doi:10.1146/
annurev-publhealth-032013-182435.

Gondek, D., Bann, D., Patalay, P., Goodman, A., McElroy, E., Richards, M., &
Ploubidis, G. B. (2022). Psychological distress from early adulthood to early
old age: Evidence from the 1946, 1958 and 1970 British birth cohorts.
Psychological Medicine, 52, 1471–1480. doi:10.1017/S003329172000327X.

Goodman, A., Brown, M., Silverwood, R. J., Sakshaug, J. W., Calderwood, L.,
Williams, J., … Ploubidis, G. B. (2022). The impact of using the Web in a
mixed-mode follow-up of a longitudinal birth cohort study: Evidence
from the National Child Development Study. Journal of the Royal
Statistical Society: Series A (Statistics in Society), 185, 822–850. doi:10.1111/
rssa.12786.

Hughes, M. E., Waite, L. J., Hawkley, L. C., & Cacioppo, J. T. (2004). A
short scale for measuring loneliness in large surveys: Results from two
population-based studies. Research on Aging, 26, 655–672. doi:10.1177/
0164027504268574.

Kessler, R. C., Angermeyer, M., Anthony, J. C., De Graaf, R. O. N.,
Demyttenaere, K., Gasquet, I., … Üstün, T. B. (2007). Lifetime prevalence
and age-of-onset distributions of mental disorders in the World Health
Organization’s World Mental Health Survey Initiative. World Psychiatry,
6, 168.

Kessler, R. C., Berglund, P., Demler, O., Jin, R., Merikangas, K. R., & Walters,
E. E. (2005). Lifetime prevalence and age-of-onset distributions of DSM-IV
disorders in the National Comorbidity Survey Replication. Archives of
General Psychiatry, 62, 593–602. doi:10.1001/archpsyc.62.6.593.

Keyes, C. L. (2005). Mental illness and/or mental health? Investigating axioms
of the complete state model of health. Journal of Consulting and Clinical
Psychology, 73, 539. doi:10.1037/0022-006X.73.3.539.

Kontopantelis, E., White, I. R., Sperrin, M., & Buchan, I. (2017).
Outcome-sensitive multiple imputation: A simulation study. BMC Medical
Research Methodology, 17(1), 1–13. doi:10.1186/s12874-016-0281-5.

Lewis, K., Lewis, C., Roberts, A., Richards, N., Evison, C., Pearce, H., … Jones,
I. (2022). The effect of the COVID-19 pandemic on mental health in indi-
viduals with pre-existing mental illness. BJPsych Open, 8, E59. doi:10.1192/
bjo.2022.25.

Little, R. J., & Rubin, D. B. (2019). Statistical analysis with missing data.
New York: John Wiley & Sons. doi:10.1002/9781119482260.

Luchetti, M., Lee, J. H., Aschwanden, D., Sesker, A., Strickhouser, J. E.,
Terracciano, A., & Sutin, A. R. (2020). The trajectory of loneliness in
response to COVID-19. American Psychologist, 75, 897–890. doi:10.1037/
amp0000690.

Madley-Dowd, P., Hughes, R., Tilling, K., & Heron, J. (2019). The proportion
of missing data should not be used to guide decisions on multiple imput-
ation. Journal of Clinical Epidemiology, 110, 63–73. doi:10.1016/
j.jclinepi.2019.02.016.

Mattisson, C., Bogren, M., Horstmann, V., Munk-Jorgensen, P., & Nettelbladt, P.
(2007). The long-term course of depressive disorders in the Lundby Study.
Psychological Medicine, 37, 883–892. doi:10.1017/S0033291707000074.

McGee, R., Williams, S., & Silva, P. A. (1986). An evaluation of the Malaise
Inventory. Journal of Psychosomatic Research, 30, 147–152. doi:10.1016/
0022-3999(86)90044-9.

Merikangas, K. R., Zhang, H., Avenevoli, S., Acharyya, S., Neuenschwander,
M., & Angst, J. (2003). Longitudinal trajectories of depression and anxiety
in a prospective community study: The Zurich Cohort Study. Archives of
General Psychiatry, 60, 993–1000. doi:10.1001/archpsyc.60.9.993.

12 V. Moulton et al.

https://doi.org/10.1017/S0033291722003877 Published online by Cambridge University Press

https://cls.ucl.ac.uk/wp-content/uploads/2017/02/UCL-Cohorts-COVID-19-Survey-user-guide.pdf
https://cls.ucl.ac.uk/wp-content/uploads/2017/02/UCL-Cohorts-COVID-19-Survey-user-guide.pdf
https://cls.ucl.ac.uk/wp-content/uploads/2017/02/UCL-Cohorts-COVID-19-Survey-user-guide.pdf
https://doi.org/10.1017/S0033291722003877


Moffitt, T. E., Caspi, A., Taylor, A., Kokaua, J., Milne, B. J., Polanczyk, G., &
Poulton, R. (2010). How common are common mental disorders? Evidence
that lifetime prevalence rates are doubled by prospective versus retrospective
ascertainment. Psychological Medicine, 40, 899–909. doi:10.1017/
S0033291709991036.

Moreno-Agostino, D., Fisher, H. L., Goodman, A., Hatch, S. L., Morgan, C.,
Richards, M., … Ploubidis, G. B. (2022). Disruption of long-term psycho-
logical distress trajectories during the COVID-19 pandemic: Evidence from
three British birth cohorts. medRxiv, 2022.2004.2022.22274164.

Mostafa, T., Narayanan, M., Pongiglione, B., Dodgeon, B., Goodman, A.,
Silverwood, R. J., & Ploubidis, G. B. (2021). Missing at random assumption
made more plausible: Evidence from the 1958 British birth cohort. Journal
of Clinical Epidemiology, 136, 44–54. doi:10.1016/j.jclinepi.2021.02.019.

Musliner, K. L., Munk-Olsen, T., Eaton, W. W., & Zandi, P. P. (2016).
Heterogeneity in long-term trajectories of depressive symptoms: Patterns,
predictors and outcomes. Journal of Affective Disorders, 192, 199–211.
doi:10.1016/j.jad.2015.12.030.

O’Connor, R., Wetherall, K., Cleare, S., McClelland, H., Melson, A.,
Niedzwiedz, C., … Robb, K. (2021). Mental health and well-being during
the COVID-19 pandemic: Longitudinal analyses of adults in the UK
COVID-19 Mental Health & Wellbeing study. The British Journal of
Psychiatry, 218(6), 326–333. doi:10.1192/bjp.2020.212.

Office for National Statistics. (2020). Personal well-being in the UK: April
2019 to March 2020. Retrieved from https://www.ons.gov.uk/releases/
personalwellbeingintheukapril2019tomarch2020.

Office for National Statistics (ONS). (2018). Personal well-being in the UK
QMI. Retrieved from https://www.ons.gov.uk/peoplepopulationandcommu-
nity/wellbeing/methodologies/personalwellbeingintheukqmi.

Paksarian, D., Cui, L., Angst, J., Ajdacic-Gross, V., Rössler, W., &
Merikangas, K. R. (2016). Latent trajectories of common mental health
disorder risk across 3 decades of adulthood in a population-based
cohort. JAMA Psychiatry, 73, 1023–1031. doi:10.1001/jamapsychiatry.
2016.1921.

Pan, K. Y., Kok, A. A., Eikelenboom, M., Horsfall, M., Jörg, F., Luteijn, R. A.,
… Penninx, B. W. (2021). The mental health impact of the COVID-19 pan-
demic on people with and without depressive, anxiety, or obsessive-
compulsive disorders: A longitudinal study of three Dutch case-control
cohorts. The Lancet Psychiatry, 8, 121–129. doi:10.1016/S2215-0366(20)
30491-0.

Pang, M., Kaufman, J. S., & Platt, R. W. (2016). Studying noncollapsibility of
the odds ratio with marginal structural and logistic regression models.
Statistical Methods in Medical Research, 25, 1925–1937. doi:10.1177/
0962280213505804.

Patel, K., Robertson, E., Kwong, A. S., Griffith, G. J., Willan, K., Green, M. J.,
… Katikireddi, S. V. (2022). Psychological distress before and during the
COVID-19 pandemic among adults in the United Kingdom based on coor-
dinated analyses of 11 longitudinal studies. JAMA Network Open, 5(4),
e227629. doi:10.1001/jamanetworkopen.2022.7629.

Pierce, M., Hope, H., Ford, T., Hatch, S., Hotopf, M., John, A., … Abel, K. M.
(2020). Mental health before and during the COVID-19 pandemic: A lon-
gitudinal probability sample survey of the UK population. The Lancet
Psychiatry, 7, 883–892. doi:10.1016/S2215-0366(20)30308-4.

Ploubidis, G. B., McElroy, E., & Moreira, H. C. (2019). A longitudinal exam-
ination of the measurement equivalence of mental health assessments
in two British birth cohorts. Longitudinal and Life Course Studies, 10,
471–489. doi:10.1332/175795919X15683588979486.

Power, C., & Elliott, J. (2006). Cohort profile: 1958 British birth cohort
(national child development study). International Journal of Epidemiology,
35, 34–41. doi:10.1093/ije/dyi183.

Prati, G., & Mancini, A. D. (2021). The psychological impact of COVID-19
pandemic lockdowns: a review and meta-analysis of longitudinal studies
and natural experiments. Psychological Medicine, 51, 201–211.
doi:10.1017/S0033291721000015.

Robinson, E., Sutin, A. R., Daly, M., & Jones, A. (2022). A systematic review
and meta-analysis of longitudinal cohort studies comparing mental health
before versus during the COVID-19 pandemic in 2020. Journal of
Affective Disorders, 296, 567–576. doi:10.1016/j.jad.2021.09.098.

Rodgers, B., Pickles, A., Power, C., Collishaw, S., & Maughan, B. (1999).
Validity of the Malaise Inventory in general population samples. Social
Psychiatry and Psychiatric Epidemiology, 34, 333–341. doi:10.1007/
s001270050153.

Rutter, M., Tizard, J., & Whitmore, K. (Eds.) (1970). Education, health and
behaviour: Psychological and medical study of childhood development.
London: Longman Group Limited.

Santini, Z. I., Jose, P. E., Cornwell, E. Y., Koyanagi, A., Nielsen, L., Hinrichsen,
C., … Koushede, V. (2020). Social disconnectedness, perceived isolation,
and symptoms of depression and anxiety among older Americans
(NSHAP): A longitudinal mediation analysis. The Lancet Public Health,
5, 62–70. doi:10.1016/S2468-2667(19)30230-0.

Santomauro, D. F., Herrera, A. M. M., Shadid, J., Zheng, P., Ashbaugh, C.,
Pigott, D. M., … Ferrari, A. J. (2021). Global prevalence and burden of
depressive and anxiety disorders in 204 countries and territories in 2020
due to the COVID-19 pandemic. The Lancet, 398, 1700–1712. doi:S0140-
6736(21)02143-7.

Silverwood, R., Narayanan, M., Dodgeon, B., & Ploubidis, G. B. (2020).
Handling missing data in the National Child Development Study: User
guide. London: UCL Centre for Longitudinal Studies. Retrieved from
https://cls.ucl.ac.uk/wp-content/uploads/2020/04/Handling-missing-data-
in-the-National-Child-Development-Study-User-Guide.pdf.

Steptoe, A., Shankar, A., Demakakos, P., & Wardle, J. (2013). Social isolation,
loneliness, and all-cause mortality in older men and women. Proceedings of
the National Academy of Sciences, 110, 5797–5801. doi:10.1073/
pnas.1219686110.

Sterne, J. A., White, I. R., Carlin, J. B., Spratt, M., Royston, P., Kenward, M. G.,
… Carpenter, J. R. (2009). Multiple imputation for missing data in epi-
demiological and clinical research: Potential and pitfalls. BMJ, 29, 338.
doi:10.1136/bmj.b2393.

Sullivan, A., Brown, M., & Bann, D. (2015). Guest editorial: Generation X
enters middle age. Longitudinal and Life Course Studies, 6, 120–130.
doi:10.14301/llcs.v6i2.351.

Sullivan, A., Brown, M., Hamer, M., & Ploubidis, G. B. (2022). Cohort profile
update: The 1970 British Cohort Study (BCS70). International Journal of
Epidemiology, dyac148. doi:10.1093/ije/dyac148.

VanderWeele, T. J., & Ding, P. (2017). Sensitivity analysis in observational
research: Introducing the E-value. Annals of Internal Medicine, 167(4),
268–274. doi:10.7326/M16-2607.

Von Hippel, P. T. (2007). 4. Regression with missing Ys: An improved strategy
for analyzing multiply imputed data. Sociological Methodology, 37(1),
83–117. doi:10.1111/j.1467-9531.2007.00180.x.

Zacher, H., & Rudolph, C. W. (2021). Individual differences and changes in
subjective wellbeing during the early stages of the COVID-19 pandemic.
American Psychologist, 76, 50–62. doi:10.1037/amp0000702.

Psychological Medicine 13

https://doi.org/10.1017/S0033291722003877 Published online by Cambridge University Press

https://www.ons.gov.uk/releases/personalwellbeingintheukapril2019tomarch2020
https://www.ons.gov.uk/releases/personalwellbeingintheukapril2019tomarch2020
https://www.ons.gov.uk/releases/personalwellbeingintheukapril2019tomarch2020
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/personalwellbeingintheukqmi
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/personalwellbeingintheukqmi
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/personalwellbeingintheukqmi
https://cls.ucl.ac.uk/wp-content/uploads/2020/04/Handling-missing-data-in-the-National-Child-Development-Study-User-Guide.pdf
https://cls.ucl.ac.uk/wp-content/uploads/2020/04/Handling-missing-data-in-the-National-Child-Development-Study-User-Guide.pdf
https://cls.ucl.ac.uk/wp-content/uploads/2020/04/Handling-missing-data-in-the-National-Child-Development-Study-User-Guide.pdf
https://doi.org/10.1017/S0033291722003877

	Association between psychological distress trajectories from adolescence to midlife and mental health during the pandemic: evidence from two British birth cohorts
	Introduction
	Method
	Participants
	Measures
	Pre-pandemic psychological distress
	Outcomes
	Potential confounders
	Mediators during midlife

	Analytic approach

	Results
	Trajectories of psychological distress from adolescence to midlife
	Descriptive statistics of mental health outcomes during the pandemic
	Risk of poor mental health during the pandemic by trajectories of psychological distress
	Psychological distress
	Life satisfaction
	Loneliness

	Life-course psychological distress and mental health outcomes at different stages of the pandemic
	Life course psychological distress trajectories and mental health outcomes after controlling for midlife factors

	Discussion
	Strengths and limitations

	Acknowledgements
	References


