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Abstract

Background This study, conducted on a Swedish population cohort, explores how internalized (depressive and
functional somatic) and externalized (smoking, drinking, truancy, vandalism, delinquency) mental health symptom:s,
as well as close interpersonal relations (family climate and school connectedness) reported during adolescence,
influence the work-life course up to late midlife.

Methods We examined repeated measurements of labour market status from age 16 to 56 using sequence analyses.
We identified five different labour market attachment (LMA16-56) trajectories, namely ‘strong,‘early intermediate,
‘early weak,"late weak, and ‘constantly weak! Multinomial logistic regressions were employed to relate each of the nine
determinants to the identified trajectories.

Results When compared to the risk of 'strong’ LMA16-56, adversity in all conditions, except for vandalism, entailed
a higher risk of the ‘constantly weak’trajectory. Moreover, all conditions, except for functional somatic symptoms,
entailed a higher risk of the 'late weak’ LMA16-56. The risk of the ‘early intermediate’ LMA16-56 was non-significant
across all the conditions.

Conclusions This study contributes to existing knowledge through its novel exploration of labour market
attachment and the revelation of the significance of proximal interpersonal relationships in attachment outcomes.
Additionally, the study reaffirms the importance of externalizing behaviour, while suggesting that internalized
symptoms in adolescence might have a less influential, though not negligible, role. These results underscore the
importance of addressing acting out behaviour and nurturing human relationships during compulsory basic
education, when the entire age group is still within reach. This approach aims not only to reduce frictions in the
school-to-work transition but also to prevent midlife labour market attachment problems that may arise with delayed
intervention.
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Background

The reasons for being away from the labour force are
manifold, and also within the labour force the stability
and intensity of the relationship to work is often subop-
timal (for instance fixed-term or part-time employment,
temporary agency work, subsistence level entrepreneur-
ship) or there is no relationship at all (i.e. open unem-
ployment and participation in active labour market policy
measures). ‘Labour market attachment’ (LMA) [1-3] is
a concept that aims to capture individuals’ connected-
ness to the labour market, encompassing positions both
within and outside the labour force. LMA is a correlate of
individuals’ life courses as ‘labour market citizens’ [4, 5],
which begins upon leaving basic school and concludes at
the transition to old-age pension” The present study uses
data on the labour market status of a Swedish popula-
tion cohort that was followed with six surveys from leav-
ing compulsory school at age 16 to late adulthood at age
56. In this paper we have defined and analysed various
LMA trajectories within the cohort across the follow-up
period, examining them in relation to the psychosocial
conditions at age 16. While childhood adversities have
a seminal influence, adolescence is also expected to be
another critical period during which poor psychosocial
conditions can significantly impact various aspects of
the future life course. Research on this topic, however,
remains limited [6]. According to the theoretical frame-
work of life course epidemiology [7], socially patterned
exposures during adolescence, such as challenges in role
exploration, skill development, and especially unsuc-
cessful transitions to post-basic education or work, are
believed to have long-term effects on later health and dis-
ease risk. Conversely, the reverse effect is also plausible:
exposure to poor health during adolescence may labour
exert long-term effects on the trajectory of later life, both
due to perceived limitations in choices and due to dis-
criminatory social practices.

The focus of the present study is on the psychosocial
conditions when teenagers exit from universal compul-
sory education at age 16 and how these conditions relate
to their LMA during the subsequent 40 years. Longi-
tudinal research concerning mental well-being during
the school-age years as a determinant of future LMA
is scarce. A meta-analysis [6] demonstrates that men-
tal health problems, classified into depression, anxiety,
ADHD, and conduct disorder, are more influential than
somatic health in predicting labour market outcomes,
such as completing secondary school, pursuing post-sec-
ondary education, total years of education, employment,
or income. However, the authors consider the number of
studies included in the meta-analysis to be rather small,
especially given that more than half of them are from the
USA. More recently, a review [8] focusing on adolescent
depression highlights associations with poor educational

Page 2 of 15

and labour market outcomes. These reviews also uncover
weaknesses in the body of research concerning the out-
comes: follow-up times tend to be limited to emerging
or early adulthood, and the endpoint status is often indi-
cated cross-sectionally and one-dimensionally.

In addition to individual well-being, it is likely that con-
ditions in various settings surrounding adolescents play a
decisive role in shaping their future life course, including
their LMA. Referring to Bronfenbrenner’s ecological sys-
tems theory, we have defined [9] school and family dur-
ing adolescence as major arenas within the microsystem.
However, we have not found any earlier research on the
conditions within the family or school and their impact
on future LMA.

The aim of our study is to explore how internalized
(depressive and functional somatic) and externalized
(smoking, drinking, truancy, vandalism, delinquency)
mental health symptoms, as well as close interpersonal
relations (family climate and school connectedness)
reported during adolescence, influence the work-life
course up to late midlife.

Methods

The studied cohort (the Northern Swedish Cohort,
‘NoSCo’) [10] consists of all pupils who were attending
the final grade of compulsory school in an industrial town
in Northern Sweden in 1981. Since the baseline survey at
age 16, the cohort has been followed by surveys at ages
18, 21, 30, 43, and 56 years. Of the original cohort from
1981 (n=1083), 1049 were still alive in 2021, of which 942
(89.8%) responded to the questionnaire.

The determinants

Internalizing symptoms at age 16 were assessed using
a six-item depressiveness score and a ten-item func-
tional somatic symptoms score, as detailed earlier [11].
The variables demonstrated acceptable construct valid-
ity (Cronbach alphas of 0.65 and 0.70, respectively). The
scores were then dichotomized into ‘high’ and ‘low’ cat-
egories using the median as the cutoff point.

Dichotomous variables for externalizing symptoms
were derived from questions about smoking (yes vs. not
currently), drinking (ever been drunk, yes vs. no), tru-
ancy (once a month or more vs. a few times per semester
or never), vandalism (destroyed property once or more
vs. never), and delinquency (reported to the police, yes
VS. no).

Proximal relations were assessed using a three-item
family climate score and a six-item school connectedness
score. Detailed descriptions of the variables, including
the items and construct validity (Cronbach alphas of 0.72
for both variables), are provided in a previous article [9].
The scores were subsequently dichotomized into ‘good’
and ‘poor’ categories using the median.
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The outcome:‘LMA16-56’

The surveys conducted at ages 18, 21, 30, 43, and 56
included questions regarding LMA since the previ-
ous survey. For the period of 16-17, data collection
involved inquiries about the current labour market status
(at school, at work, unemployed, other), the number of
weeks employed since completing basic school, the num-
ber of weeks unemployed, and school dropouts since fin-
ishing basic school.

During the periods 18-21, 22-30, 31-42, and 43-56,
LMA was assessed using matrices with time intervals
(half-year units) on the x-axis and various status options
on the y-axis. These status options were specific to each
survey and represented the most relevant and significant
statuses during the biography of the cohort and historical
context of that time. Respondents who experienced more
than one status during a half-year period were instructed
to mark all applicable options.

This data was utilized to define age-specific LMA
types, categorize them based on LMA strength as ‘strong,
‘intermediate; or ‘weak’ during each period, and ulti-
mately create the outcome variable ‘LMA16-56, which
describes the differential development of LMA strength
across all periods.

LMA during teenage (16-17 years)
Eight LMA types were identified:

1. ‘Education’ (n=265): Students not unemployed and
working less than 5 weeks.

2. ‘Education and employment’ (n=517): Students
working more than 4 weeks and not unemployed.

3. ‘Education and unemployment’ (n=7): Students
unemployed, working less than 5 weeks.

4. ‘Education, employment, and unemployment’
(n=28): Students both unemployed and working
more than 4 weeks.

5. ‘Employment’ (n=26): Not in school, not
unemployed, worked at least one week.

6. ‘Inactive’ (n=4): Not in school, not unemployed,
worked less than five weeks.

7. ‘Unemployment’ (n=10): Not in school, unemployed,
worked less than five weeks.

8. ‘Employment and unemployment’ (n=78): Not in
school, unemployed, worked more than four weeks.

Types 3, 6, 7, and 8 were considered ‘weak’ LMA, type
4 as ‘intermediate, and type 5 as ‘strong’ Types 1 and 2
were classified as ‘strong’ if there were no school drop-
outs and ‘intermediate’ if one or more school dropouts
were present”’
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LMA during emerging adulthood (18-21 years)

Data from spring 1983 to spring 1986 were analysed
using a matrix with 11-status alternatives and 7 time
periods. The status alternatives were grouped into ‘edu-
cation’ (secondary school, university, other), ‘employ-
ment’ (full-time, part-time), ‘active labour market policy’
(ALMP), ‘unemployment, and ‘other’

To identify different LMA types, the data, comprising
seven repeated binary measurements of five statuses,
underwent latent class analysis of multiple responses.
This approach extended univariate trajectory analysis [12,
13] to multiple related variables [14, 15]. In our analysis,
up to five labour market outcomes were modelled, allow-
ing individuals to occupy more than one position during
half-year time units.

A second-degree polynomial on age was considered the
most appropriate model for each of the five binary posi-
tions, as it allowed for flexibility, including non-linear
development within subgroups.

The number of latent classes was determined based on
information criteria. Specifically, we used Bayesian Infor-
mation Criteria (BIC) among the goodness-of-fit statis-
tics provided by Flexmix [16]. There were no significant
discrepancies between BIC and other indicators, both for
the 18-21 age period and for other periods. BIC pointed
to a nine-class solution as the best fit.

The resulting classes, illustrated in Fig. 1, were as
follows:

1. ‘Unemployment”: Regular unemployment and low-
level employment.

2. ‘Employment after middle-term education”: A
relatively smooth transition from education to work
around age 20.

3. ‘Education and employment”: Simultaneous study
and work.

4. ‘Employment after short-term education’: Transition
to work at age 18.

5. ‘ALMP with low employment”: ALMP participation
in the middle with a mixture of employment,
unemployment, education, and other statuses at the
beginning and end of the age window.

6. ‘Continuing education’ Long-term studies
interrupted around age 20, likely due to military
service.

7. ‘Employment after long-term education’: Initiation of
the transition from education to employment around
age 21.

8. ‘Transient employment’ Initially transitioning from
education to work, but towards the end of the age
window, employment declines while education and
other statuses increase.

9. ‘ALMP with high employment’: Involves relatively
low levels of unemployment and relatively high
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Fig. 1 Nine-class typology of labour market attachment of the Northern Swedish Cohort (n=935) from age 18 to age 21: (1) ‘Unemployment’ (9%), (2)
‘Employment after middle-term education’(18%), (3) ‘Education and employment’(12%), (4) Employment after short-term education’(19%), (5)'ALMP and
low employment’ (7%), (6) ‘Continuing education’ (9%), (7) ‘Employment after long-term education’ (11%), (8) ‘Transient employment’ (6%), (9) ‘ALMP and
high employment (9%).’ALMP": is acronym for ‘enrolled in active labour market policy measure’

employment before and after participating in ALMP
measures.

Types 1 and 5 were categorized as ‘weak’ LMA, types
8 and 9 as ‘intermediate, and types 2, 3, 4, 6, and 7 as
‘strong’ LMA?”

LMA during early adulthood (22-30 years)

The 1995 questionnaire featured a matrix with a time-
line of 19 half-year periods since fall 1986 and 10 status
alternatives. These alternatives were categorized into

‘education’ (university, other), ‘employment’ (including
full-time employment, part-time employment>20 h, and
part-time employment<20 h weekly), ‘unemployment’
(including ALMP measures), ‘parental leave;, and ‘other’
(including sick leave and other statuses).

Like the 18—-21 age group, latent class analysis was used
to define LMA types. BIC values consistently indicated a
nine-group solution as the best fit.

The resulting LMA types (Fig. 2) were as follows:
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Fig. 2 Nine-class typology of labour market attachment of the Northern Swedish Cohort (n=935) from age 22 to age 30: (1) ‘All-time employment’(27%),
(2) 'Unemployment’ (6%), (3) ‘Out of employment’ (12%), (4) Into employment’ (10%), (5) ‘From employment to education’ (6%), (6) ‘From education to
employment’ (10%), (7) ‘Parent’ (13%), (8) ‘Ambiguous’ (6%), (9) ‘Education and employment’(10%)

1. ‘All-time employment”: The largest group, comprising 5. ‘From employment to education’ A relatively small
approximately one in four participants. group, likely influenced by the economic recession,

2. ‘Unemployment”: Participants who consistently shift who pursued various studies in the early 1990s.
between unemployment and employment. 6. ‘From education to employment’: Participants who

3. ‘Out of employment”: Participants who, by the end of transitioned into the workforce around age 25.
this age range, have mostly transitioned into parental 7. ‘Parent”: Participants who took parental leaves during
leave or, to a lesser extent, unemployment. this age range, with a slight decline in employment

4. ‘Into employment”: Individuals whose employment and a slight increase in unemployment.
starts relatively low in the beginning (possibly due 8. ‘Ambiguous”: A relatively small group characterized
to parental leaves or unemployment) but increases by LMA that cannot be categorized using the five

significantly by the end. status alternatives.
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‘Education and employment”: Those who
simultaneously pursued education and employment
and eventually transitioned entirely into the
workforce by age 30.

Types 2 and 8 were categorized as ‘weak’ LMA, types
3, 5, and 7 as ‘intermediate; and types 1, 4, 6, and 9 as
‘strong’ LMA?”

LMA during early middle age (31-42 years)
The matrix of the 2007 questionnaire consisted of a time-
line spanning 24 half-years and included 11 statuses. For
latent class analysis, these statuses were condensed into
five categories: ‘employment with a permanent contract,
‘entrepreneur; ‘employment with a temporary contract’
(encompassing project work, substitutes, probation-
ers, on-demand jobs, seasonal jobs, and other fixed-
term jobs), ‘unemployment’ (including participation in
ALMP measures), and ‘other’ (out of the labour force).
A seven-type solution (Fig. 3) was found to be the most
informative.

The resulting latent classes (Fig. 4) were named as
follows:
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1. “Temporary employment and unemployment’:
Participants who oscillate between various
temporary contracts and periods of unemployment.
‘All-time permanent employment”: Nearly half of the
cohort maintains permanent contracts throughout
the age range.
. ‘Into permanent 1": Participants who secure
permanent employment after initially occupying
other positions.

4. ‘Else’: Individuals whose predominant status remains
‘else’ throughout the period.
5. ‘Declining permanent”: Those who tend to change

their initially permanent status to other statuses by
the end of the time window.

‘Entrepreneurs’: Participants predominantly engaged
in entrepreneurship throughout the period.

‘Into permanent 2”: Individuals who, unlike those in
‘Into permanent 1, obtain permanent employment
mostly after initially experiencing temporary
employment or unemployment.

Types 1 and 4 were categorized as ‘weak; type 5 as ‘inter-
mediate’ and types 2, 3, 6 and 7 ‘strong’ LMA.
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Fig. 3 Six-class typology of labour market attachment of the Northern Swedish Cohort (n=935) from age 43 to age 56: (1) 'Permanent and entrepreneur’
(6%), (2) ‘Entrepreneur’ (7%), (3) ‘Permanent 1'(5%), (4) ‘Outside’ (11%), (5) 'Permanent 2'(59%), (6) ‘Sagging permanent’ (11%)



Virtanen et al. BMC Public Health (2024) 24:191 Page 7 of 15

1 2 3
o o _ g |
i Per = —Per = Per
8 Une 8 Une 8 Une
Els Els Els
o o | o _|
= © 7 € w = ©
o T o
8 3] 8
@ o o
o o | o o | o o |
~ - ~
o _| o _| o _|
o~ o~ o~
o - B o - o -
T T T T T T T T T T T T
5 10 15 20 5 10 15 20 5 10 15 20
Time Time Time
4 5 6
o
8 8 ] 2 Per
e Per = Per
g |
3 Une 8 Une © Une
Els Els Els
- | = 8- = 8
g I |5
8 8 o
3] 3] o
o
o o . o] 2 4

20
1
20
20

5 10 15 20 5 10 15 20 5 10 15 20
Time Time Time
7
8
- Rer
8 Une
Els
o
2 ©
8
o
o o |
~ /
o
) %—c—
o 4
T T T T
5 10 15 20
Time

Fig. 4 Seven-class typology of labour market attachment of the Northern Swedish Cohort (n=935) from age 13 to age 42: (1) ‘Temporary employment
and unemployment’(9%), (2) ‘All-time permanent’ (48%), (3) Into permanent 1'(6%), (4) ‘Else’ (6%), (5) ‘Declining permanent’ (15%), (6) Entrepreneur’ (6%),
(7)'Into permanent 2'(10%)

LMA during late middle age (43-56 years) 1. ‘Permanent and entrepreneur’: Participants who
The 2021 questionnaire featured a matrix with a timeline evidently work simultaneously as entrepreneurs and
spanning 26 half-year periods and included the following as employees.
status alternatives: permanent employment, entrepre- 2. ‘Entrepreneur’: Those who exclusively engage in
neur, temporary employment, unemployment (including entrepreneurship.
ALMP), and being outside the labour force. In the latent 3. ‘Permanent 1”: Participants whose permanent
class analysis, a six-group solution (Fig. 5) was deter- contracts increase at the beginning and decrease by
mined to be the most suitable. the end of the age window.

The resulting latent classes (Fig. 3) were defined as 4. ‘Outside’: Individuals who are predominantly outside
follows: the labor force but may also experience periods of

unemployment or temporary employment to some
extent.
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5. ‘Permanent 2: A large group of participants with
permanent employment throughout the age window.
6. ‘Sagging permanent’”: Participants with a decline
in permanent employment and an increase in
temporary employment and periods outside the
labor force before the end of the age window.

Type 4 was categorized as representing weak LMA, type
5 as intermediate, and types 1, 2, 3, and 6 as strong LMA.

Figure 5 summarizes LMA during different age periods
according to strength. The proportion of cohort members
with strong LMA is highest, at 80%, during ages 1617,
and nearly as high, at 78%, during ages 43-56, with the
lowest figure at 58% during ages 21-30. The proportions
of weak LMA range from 10 to 15%.

Finally, we studied variations in the strength of LMA
variables across the five age periods using sequence
analysis. This analysis was conducted with the TraMineR
package in R software [17]. The procedure involved form-
ing a distance matrix using the optimal matching method
and then performing hierarchical clustering using Ward’s
method. The five-group solution (Fig. 6) was considered
the best, considering both interpretation and the propor-
tion of participants assigned to the sequence groups. The
obtained variable was named LMA16-56. The sequence
group with predominantly strong LMA throughout the
follow-up, comprising 51% of the cohort, ‘strong; and the
group (15%) that transitions from intermediate to strong
by age ‘early intermediate! The sequence analysis also
identified an ‘early weak’ group (16%), a ‘late weak’ group
(14%), and a smaller ‘constantly weak’ group (4%).

Associations of the determinants with LMA16-56 were
studied using multinomial logistic regression analyses.
In addition to analysing each binary psychosocial condi-
tion separately, depressiveness was combined with school
connectedness into a four-class variable (no-no, no-yes,

yes-no, yes-yes). Gender and parents’ socioeconomic sta-
tus (no/one/both working-class parents) were included
in the models as potential confounders. The regression
analyses were conducted using IBM SPSS Statistics for
Windows, version 27 (IBM Corp., Armonk, N.Y., USA).

Results

To address the second and the third hypotheses of the
study, we analysed the importance of the above defined
nine psychosocial conditions for the LMA, span-
ning from age 16 to age 56. As demonstrated in Fig. 6,
this LMA16-56 variable categorizes the attachment as
‘strong, ‘early intermediate; ‘early weak] ‘late weak’ or
‘constantly weak’

Descriptive statistics (Table 1) show that women are
overrepresented in the ‘late weak’ group and, to some
extent, in the ‘early intermediate’ group. Most of those
in the ‘strong’ LMA16-56 category have parents from a
high social class, while the opposite trend is observed in
the ‘early weak’ and particularly in the ‘constantly weak’
group. In terms of internalizing symptoms, low scores
tend to be less common in the ‘late weak’ and ‘constantly
weal’ groups. Regarding externalizing symptoms, the
prevalence of ‘no/seldom’ responses for all five indica-
tors is highest in the ‘strong’ group and lowest in the
‘constantly weak’ group. A similar pattern of results is
observed with proximal relations as the determinant.

The results of multivariate multinomial regression
analyses, with ‘strong’ LMA16-56 and good condition
as references, are presented in Table 2. In the internal-
izing category, depression increases the risk of belong-
ing to the ‘late weak’ and ‘constantly weak’ groups, while
a high functional somatic symptom score is marginally
associated with an increased risk for the ‘constantly weak’
group. Regarding externalizing symptoms, vandalism is
specifically associated with an increased risk for the ‘late
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Fig. 6 Division of the Northern Swedish Cohort according to labour market attachment from age 16 to age 56 (five-group sequence analysis)

weak’ group, while the other indicators pose risks for all
types of weak groups. Notably, truancy is associated with
a ten-fold increase in the risk of belonging to the ‘con-
stantly weak’ LMA16-56 group. Additionally, there are
significant associations between poor family climate and
school connectedness with weak LM A groups.

We also examined the associations between different
combinations of depressiveness and school connect-
edness with LMA16-56, as these factors are a subject
of concern and public discussion among adolescents
(Table 3). When looking at the percentages, differences
between the ‘strong’ and ‘early intermediate’ groups are
minimal, while the three weak groups exhibit similar
patterns. Regression analyses, adjusted for gender and
socioeconomic background, indicate that compared to
the ‘strong’ group, the relative risks of belonging to the
other groups are non-significant when depression is

present without poor school connectedness. Conversely,
poor school connectedness without depression predicts
membership in the ‘early weak’ and ‘late weak’ LMA16-
56 groups. When both conditions coexist, the risk is non-
significant only for the ‘early intermediate’ group.

Discussion
Using a novel approach to analyse questionnaire data on
labour market status over forty years, this study identi-
fied five groups based on different levels of labour mar-
ket attachment (‘LMA16-56’). These groups include the
optimal ‘strong’ attachment group, as well as the subopti-
mal ‘early intermediate, ‘early weak, ‘late weak, and ‘con-
stantly weak’ groups.

Nine potential early determinants of non-strong
LMA16-56 were examined. None of the determinants
were associated with the ‘early intermediate’ group, while
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Table 1 Labour market attachment trajectories of the Northern Swedish Cohort from age 16 to 56 according to the psychosocial

conditions at age 16

Conditions Strong Early interm. Early weak Late weak Constant weak All
n=481 n=140 n=146 n=130 n=38 n=935

Backgrounds

Women 44% 54% 49% 62% 45% 48%

Family SES

- Blue collar 29% 38% 46% 39% 68% 36%

- Mixed collar 37% 34% 35% 32% 16% 35%

- White collar 34% 28% 19% 29% 16% 29%

Internalizing, low symptom score

Depression 49% 46% 38% 33% 24% 42%

Functional somatic 60% 62% 61% 50% 42% 41%

Externalizing, seldom/no

Smoking 68% 58% 46% 50% 26% 59%

Ever drunk 53% 45% 35% 40% 22% 46%

Truancy 83% 78% 65% 72% 29% 75%

Vandalism 67% 64% 60% 62% 58% 64%

Delinquency 90% 87% 77% 81% 62% 85%

Proximal relations, good

Family climate 61% 51% 40% 38% 26% 52%

School connectedness 58% 58% 39% 41% 37% 51%

Table 2 Internalized and externalized symptoms and proximal social relationships at age 16 as determinants of labour market

attachment trajectories from 16 to 56 years of age

Determinant category

Labour market attachment trajectory

Variables Early intermediate

RRR (95% CI)*

Early weak Late weak Constantly
RRR (95% Cl)? RRR (95% CI)* weak
RRR (95% CI)®

Internalizing: high vs. low
1.01 (0.69-1.50)
0.85(0.57-1.25)

Depression
Functional somatic symptoms
Externalizing: yes vs. no

1.46 (0.98-2.17)
0.93 (0.63-1.37)

1.69 (1.10-2.57)
1.34 (0.90-1.99)

3.13(1.41-6.94)
1.98 (1.00-3.90)

Smoking 142 (0.96-2.11)
Ever drunk 1.36(0.93-1.99)
Truancy 1.35(0.84-2.15)
Vandalism 1.30 (0.85-2.00)
Delinquency 142 (0.79-2.57)

Proximal relations: poor vs. good
Family climate
School connectedness

1.41 (0.96-2.06)
1.01 (0.69-1.48)

2.46 (1.66-3.62)
2.13(1.44-3.14)
2.43 (1.60-3.70)
1.40(0.92-2.13)

2.66 (1.60-4.43)

2.14 (1.46-3.14)
2.16 (1.47-3.16)

1.91 (1.28-2.86)
1.67 (1.12-2.49)
1.82(1.14-2.88)
1.76 (1.13-2.75)
2.67 (1.53-4.64)

2.33 (1.56-3.49)
1.99 (1.33-2.96)

6.06 (2.83-13.0)
4.29 (1.91-9.65)
10.3 (4.86-21.7)
1.40 (0.67-2.91)

5.28 (2.44-11.4)

4.06 (1.91-8.62)
2.45(1.23-4.88)

Relative risk ratios (RRR) from multinomial logistic regression models. Bold font indicates a statistically significant association

?Reference trajectory ‘strong’, adjusted for gender and parent socioeconomic status

six determinants were linked to a high risk of ‘early weal’
LMA16-56. For the ‘late weak’ LMA16-56 group, all
determinants except functional somatic symptoms were
associated with a high risk, and for the ‘constantly weal’
LMA16-56 group, all conditions except vandalism were
associated with a high risk.

Among the confounders, parents’ socioeconomic status
deserves particular attention. Participants from blue-col-
lar families are notably more likely to belong to the ‘con-
stantly weak’ LMA16-56 group compared to offspring
from white-collar families. Similar disparities are evident

in the other non-strong LMA groups. This observation
underscores the profound influence of socioeconomic
background on labour market inequality.

In earlier studies on this topic, the outcome has typi-
cally been a specific educational or employment-related
status until a certain age. In contrast, the present study
assesses all relevant and major labour market statuses
over a 40-year period following the completion of basic
education. Nevertheless, it is valuable to interpret earlier
research findings in light of the present results. Regarding
depression, while the current study found that the risk of
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Table 3 Labour market attachment from age 16 to 56 according
to the combinations of high score of depressive symptoms
(depression’) with poor school connectedness (‘school’) at age
16

Strong Early Early Late Con-
n=481 interme- weak weak stantly
diate n=146 n=130 weak
n=140 n=38
None, n=270 36% 30% 19% 18% 16%
Depression only, 23% 28% 21% 23% 21%
n=215
School only, 13% 16% 19% 15% 8%
n=135
Both,n=314 29% 26% 41% 45% 55%
None ref ref ref ref ref
Depression only ref 1.31 1.63 172 2.05
(0.79-2.18) (0.90- (0.94- (0.68-
2.92) 3.15) 6.21)
School only ref 1.44 2.81 2.30 1.34
(080-261) (1.53- (1.17- (0.32-
5.15) 4.54) 5.57)
Both ref 1.00 2.64 2.69 4.50
(060-165) (1.57- (1.56- (1.73-
4.44) 4.62) 11.7)

Relative risk ratios from multinomial logistic regression analyses, adjusted
for gender and socioeconomic background. Bold font indicates a statistically
significant association

depressiveness did not reach statistical significance for
the ‘early weak’ LMA16-56 group, it did reveal a higher
risk for the ‘late weak’ and ‘constantly weak’ LMA16-56
groups, supporting previous evidence of this associa-
tion, particularly in the long term [8]. These results are
somewhat inconsistent with an earlier study within the
NoSCo [18], which indicated that the risk of depressive
symptoms at age 16 leading to an unstable trajectory
from age 18 to 42 was not significant. These discrepan-
cies may arise from differences in the methods used to
analyse LMA, variations in statistical power (as men and
women were studied separately), and variations in follow-
up times. As the influence of psychosomatic symptoms
on LMA has not been previously explored, the present
study can be considered a reference for future research.
Nevertheless, the non-significant associations support
the notion that the impact of somatic complaints, even
though related to mental health, on future labour market
outcomes is relatively minor compared to the impact of
mental health-related issues.

In our study, we considered ‘everyday misconduct,
which has often been examined as a mediator [19] or
confounder [20] when studying the effects of long-term
conditions and attention/conduct problems on labor
market attachment (LMA). Interestingly, McLeod et al.
[21], in their research on academic achievement, found
results consistent with ours. They observed that smoking
and delinquency were predictive of poor achievement,
aligning with our findings. However, the relatively low
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risk associated with ‘early onset’ drinking in their study
contrasts with our results. Our study also highlights the
significance of truancy. In addition to its association with
poor educational attainment and NEET (Not in Employ-
ment, Education or Training) status in the short term
[19], it carries a notable risk for weak LMA in later life.

Despite the lack of earlier studies on the proximal rela-
tions as determinants of LMA, the associations of poor
family climate and school connectedness with weak LMA
could be expected on the basis of existing life course
studies [22, 23]. Conceptualizing them as proximal rela-
tions instead of adverse experiences means that the
teenager is seen as an active partner in the social rela-
tionships rather than just an exposed victim. We inter-
pret the results as support to the critical importance of
the interaction between the induvial and the micro-level
settings [24]. There is an evident need for corresponding
studies with determinants that capture more comprehen-
sively proximal conditions in childhood as well as during
emerging adulthood.

Overall, poor psychosocial conditions certainly often
coincide. Table 3 illustrates the occurrence of depression
and poor school connectedness in relation to LMA16-56.
These two conditions are often considered as major prob-
lems affecting success at school and subsequently in the
labour market. While the combination of a high depres-
sive symptom score and poor connectedness is more
prevalent than a low score with good connectedness,
there are significant numbers of individuals experiencing
each condition separately. Enough cases in the four sub-
groups allowed for multinomial logistic regression analy-
sis. This analysis indicates that the prognosis for LMA is
not poor as long as the depressed pupil remains commit-
ted to school. However, in the case of a poorly connected
pupil without lowered mood, there are significant risks of
weak attachment both in early stages and later on.

Measuring determinants as teenagers transition from
compulsory schooling to becoming independent labour
market participants excludes reverse causation, mean-
ing the influence of LMA on the determinants. Like the
sensitive period model of life course epidemiology, this
study assumes that psychosocial conditions persist over
time in individuals, albeit potentially changing its impor-
tance. Depression, for instance, starts to be a distinctive
entity at puberty [25], and although adolescence-onset
depression has some specific features [26], having once
occurred depressiveness tends to recur across early adult-
hood and middle age [27, 28]. This has also been shown
in NoSCo [29]. The results of this study suggest just a
moderate influence of internalised mental symptoms on
success in the labour market. On part of the externaliz-
ing symptoms, assuming that they, or in the case of tru-
ancy and vandalism corresponding behaviour, remain
stable across the life course, the ‘early weak’ and the ‘late
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weak’ LMA16-56 tell that considerable part of the cohort
succeeds in strengthening the LMA despite unfavour-
able lifestyle. Regarding externalizing symptoms, assum-
ing that they remain stable across the life course—or in
the case of truancy corresponding behaviour—the ‘early
weak’ and ‘late wealk’ LM A16-56 categories indicate that
a significant portion of the cohort manages to improve
their labour market attachment despite an unfavourable
lifestyle. Regarding poor family climate and school con-
nectedness, the exposures cannot continue in their actual
contexts during the subsequent life course. However, it is
possible that these factors predispose individuals to simi-
lar problems in emerging adulthood and middle age, ulti-
mately weakening their labour market attachment.

The findings with individual-level (i.e. externalizing and
internalizing symptoms) determinants parallel the results
of an earlier study following up the NoSCo for 14 years,
from age 16 to 30, which identified bivariate associations
between early smoking and future socioeconomic status
in both males and females. Similarly, an association of
psychological symptoms was observed in men only, and
it was either small or non-existent except for the relation-
ship of overweight to working-class position in women
[30]. On the other hand, a paper from age 30 to 42 dem-
onstrated health-related selection into unemployment
which seems to take place through difficult re-employ-
ment rather than through risk of losing the job [31]. Like
the earlier papers, the current study prompts a discussion
regarding whether the associations between poor con-
ditions and weak LMA result from individual factors or
labour market factors, such as discriminatory practices.
Of course, the screening processes for post-primary and
higher education can be interpreted as either macro-level
or population-level discrimination or as individual fail-
ures. In the context of employment, the impact of mental
health and health behavior might be more pronounced
during recruitment, while the influence of proximal
adult relationships becomes more prominent during
downsizing.

Within the research field of social inequalities in
health, Patrik West [32] a long time ago argued for redi-
rection of research on health selection as a question of
discrimination, where people with poor health are at risk
of discrimination on the labour market and thus risk an
increased tendency to drift down the social scale. The
hypothesis implies that employers select employees so
that those with poor health become discriminated.

Reverse causality must be considered when analysing
work-related exposures during life. While the findings
appear to support the concept of health selection con-
tributing to inequalities in the labor market, it does not
negate the fact that LMA contributes to the development
of health inequalities during the life course [33].
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The study aligns with the objectives of our on-going
research programme, which seeks to integrate the the-
ory of life course epidemiology with Bronfenbrenner’s
social influence theory, as introduced in the 1970s Bron-
fenbrenner’s “The Ecology of Human Development:
Experiments by Nature and Design” [34] and elaborated
upon in recent papers [9, 35]. Viewed through the lens
of Bronfenbrenner’s theory, this study serves as a test of
the significance of proximal conditions in adolescence
for human development, exemplified in this case by the
importance of close relationships during adolescence for
future success in the labour market.

Furthermore, within the realm of life course research,
this study illustrates the complexity of the work life
course and serves as a foundational exploration of labor
market attachment as a theoretical concept.

There are inherent methodological challenges in the
measurement of mental health problems in longitudinal
research. There is constant development in definitions,
taxonomies and demands concerning the properties of
mental health measurements. We have tested the proper-
ties of the mental health measures used in when NoSCo
was initiated according to the standards of today and
conclude that composite measures of mental health
problems can be constructed from single items which
are more than 30 years old [11]. These measures seem
to have the same factorial structure and internal consis-
tency across a significant part of the life course.

Maintaining a consistent set of status alternatives in the
time-status matrices of the NoSCo surveys over the decades
proved challenging, as the relevance and prevalence of dif-
ferent statuses varied over time and with age. Due to this,
the procedure of obtaining a LMA measure common to all
five age periods consisted of, first, latent class analyses of the
period specific data into qualitatively different LMA types
and, second, categorizing each type into a class of strong,
intermediate or weak LMA. This quantitative variable was
then used for conducting sequence analysis to categorize the
cohort based on their labour market attachment develop-
ment up to age 56. The multiple response latent class analy-
sis method employed here has been utilized in only a limited
number of studies [36, 37]. The method has the advantage of
utilising fully the information, as it enables capturing more
than one status during the time unit. For instance, one may
study and work simultaneously, be on parental leave with a
valid permanent contract, and shuttle between unemploy-
ment and employment. This empirical procedure allows for
the examination of work-related life courses throughout the
working age of a population sample, regardless of whether
individuals are temporarily or permanently within or out-
side the labour force. Importantly, this approach aligns with
the theoretically defined latent phenomenon, which is con-
ceptualized as labour market attachment.
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The groups identified through latent class and sequence
analysis are not exclusive categories. In latent class
analysis, they are based on the highest posterior prob-
ability of group membership, while in sequence analysis,
they result from seeking a reasonable number of mean-
ingful and distinct groups. In our study, the posterior
probabilities were notably high, indicating successful
group assignments. The sequence analysis, which spans
five episodes with a three-alternative variable, and the
chosen five-cluster solution do involve some inherent
uncertainty. However, these groups effectively represent
real-life LMA and serve as a reasonable outcome variable
for the multinomial regression analyses.

We emphasize that our methodology involves two
subjective assessment elements. Firstly, it involves cat-
egorizing a latent class as strong, intermediate, or weak
attachment. Secondly, the determination of the number
of clusters for the sequence analysis is based on study-
specific criteria, such as the perceived real-life correspon-
dence of trajectories and the need to maintain sufficiently
large trajectory groups for further analyses.

The definition of the LMA concept, as well as the data
collected in the NoSCo study, are based on administra-
tive labour market statuses. Therefore, the latent classes
and categories of the LMA16-56 variable also need to
be labelled using corresponding concepts. The contents
behind these labels are explained with brief texts, but its
important to note that attributing subjective qualities like
job insecurity, job commitment, employability, etc., is
beyond the scope of the present study.

Due to the population-level sample with a high partici-
pation rate, there are only minor, if any, biases related to
psychosocial conditions or LMA. The cohort has proven
to be comparable to the country as a whole in terms of
socio-demographic factors, health status, and health
behaviour [10]. On the other hand, the study is based
on data from a specific cohort originating in a Northern
Swedish industrial town and followed over a particular
historical period. This limits application of the results to
today’s adolescents, as well as their generalizability inter-
nationally. Replication studies are needed, potentially
utilizing register data to mitigate recall bias inherent in
self-reported retrospective labour market status data, are
essential. Replication studies with more established and
modern mental health variables is also warranted, partic-
ularly given the cohort-specific nature of the score vari-
ables— as discussed in [9].

The LMA variables hold promise for future longitudi-
nal studies within NoSCo, particul-rly when examining
health outcomes. Moreover, this exploration of LMA
can be viewed as a step toward a deeper understanding
of the work-life course, encompassing the age-related
status transitions and variations of the status. Advance-
ments are needed both in the collection and analysis of
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empirical data and in the development of theory, espe-
cially in response to historically changing roles of indi-
viduals as ‘labour market citizens’Employing the LMA
concept in a longitudinal setting implies consideration of
macro-level labor markets regulations such as the rate of
unemployment. Using the LMA concept in a longitudinal
setting implies consideration of macro-level labour mar-
kets. The lack of contextualisation could be one reason
why life-course epidemiology is much rarer in research
on work life. As a criticism of the fragmented research
in the field, Amick et al. [38] conceptualised also work as
life-course processes depending on place and time, with
focus on labour market transitions and trajectories that
various groups face during the life-course. They empha-
size the need to understand the role of various contextual
levels in shaping labour markets and health trajectories
to identify relevant policies and interventions. The LMA
variables hold promise for future longitudinal studies
within NoSCo, particularly when examining health out-
comes. Moreover, this exploration of LMA can be viewed
as a step toward a deeper understanding of the work-life
course, [38] encompassing the age-related status transi-
tions and variations of the status. Advancements are
needed both in the collection and analysis of empiri-
cal data and in the development of theory, especially in
response to historically changing roles of individuals as
‘labour market citizens.

Finally, the results of this study can be considered
within the framework of the NEET concept (Not in
Employment, Education, or Training, which has been
established to refer to young people facing challenges
in LMA. It appears that NEET predicts a consistently
weak LMA trajectory quite infrequently (4%), whereas
among those assigned to the ‘early weak’ trajectory (16%),
it often remains a transient episode. Nonetheless, these
results underscore the importance of addressing disrup-
tive behaviour and nurturing human relationships dur-
ing universal basic education, while the entire age group
is still accessible. This effort is not only aimed at reduc-
ing frictions in the school-to-work transition but also at
mitigating LMA issues that manifest with delay in mid-
dle age. Furthermore, school health care should strive to
identify and support depressed pupils, especially those
who exhibit weak commitment to attending school. This
state of affairs is probably similar nowadays, even though
a higher proportion of pupils continue to and finalize sec-
ondary high school, thus reducing the number of early
NEETs. On the other hand, the higher unemployment
rate compared to the 1980s tends to increase the number
of NEETs.
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Conclusions

In terms of their influence on LMA, externalizing behav-
ior and the quality of close interpersonal relationships
during adolescence are more significant than internalized
mental health symptoms. This finding underscores the
importance of efforts to reduce disruptive behavior and
nurture positive human relationships during compulsory
basic education when the entire age group is still acces-
sible. These efforts aim not only to minimize challenges
in the school-to-work transition but also to prevent LMA
issues that may emerge later in middle age.

Abbreviations

LMA labour market attachment

LMA16-56  five-group classification of the labour market attachment from
age 16 to age 56 by strength

NoSCo Northern Swedish Cohort

NEET Not in Employment Education or Training
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