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Why does youth unemployment lead to scarring of depressive
symptoms in adulthood? The importance of early adulthood drinking
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Abstract

Aim: The aim of the paper is to analyse if alcohol consumption could explain the scarring effect of youth unemployment on
later depressive symptoms. Methods: The analyses are based on the 24-year follow-up of school leavers in a municipality in
Northern Sweden (the Northern Swedish Cohort). Four-way decomposition analyses were performed to analyse if alcohol
use at age 30 years could mediate and/or moderate the effect of youth unemployment (ages 18/21 years) on depressive
symptoms in later adulthood (age 43 years). Results: Excessive alcohol use at early adulthood (age 30 years) mediates 18% of
the scarring effect of youth unemployment on depressive symptoms in later adulthood. The scarring effect was seen among
both those with and without excessive alcohol use. Conclusions: Youth unemployment leads to poor mental health
later in life and part of these relations are explained by excessive alcohol consumption in early adulthood. Policy
interventions should target the prevention of youth unemployment for reaching a lower alcohol consumption
and better mental health.

Keywords: Youth unemployment, scarring, alcohol drinking, life-course epidemiology, depressive symptoms

Introduction may remain incomplete, or the exposure may leave
a susceptibility to worsening mental health at future
stressful life events [5, 6]. The severity of the scar
may depend on the timing of the unemployment
exposure [6, 7]. During the life course there may be
periods of sensitivity for obtaining scars that remain
independently of possible later exposures to unem-

There are not only direct effects of unemployment
on labour market conditions and the financial situa-
tion of individuals, but also long-term negative effects
on their labour market careers [1]. Unemployment
experiences have been related to increased risks of
downward occupational mobility and wage penalties

[2], consequences usually named unemployment ployment [8]. Emerging adulthood may be such a
scarring. period [9] when frictions in school-to-work transi-

Unemployment may also cause scars in the medi- tion, such as youth unemployment, are of impor-
cal sense of the word. It is well known that exposure tance [10]. The concept of scarring in public health
to unemployment can cause direct negative health builds on a combined ecological [11] and life-course
effects [3, 4]. However, the damage may not heal at approach [8], which postulates that experiences
the end of the unemployment spell, but the recovery over the individual’s life course are built into the
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organism and embodied during life [12] as poor
health or susceptibility to future health risks.

We have in earlier research demonstrated that
unemployment among young people has not only
direct negative effects on health, but also negative
long-term effects independent of later unemploy-
ment. One study [13] identified young age as a sensi-
tive period for scarring of mental health. Supporting
the scarring hypothesis, this study showed that high
exposure to unemployment during the age window
from 16 to 21 years was associated with somatic
symptoms in middle age, even when adjusted for
later exposure. Also, other studies on mental health
[7, 14] and blood pressure [15] support the concept
of scarring as the embodiment (both biologically and
psychologically) of early unemployment experience
into the risk of immediate poor health but also into
susceptibility to future health risks.

It is of major importance to increase the under-
standing of why youth unemployment can cause
health scarring. From a theoretical point of departure,
scarring may be understood in the frame of the cogni-
tive activation theory of stress [16]. Unemployment
may lead to poor coping, with hopelessness and dete-
riorated health behaviours as a result, which can
remain embodied as future sensitivity to or as future
coping with stress. Thus, deteriorated health behav-
iours such as excessive alcohol consumption may be
an explanation. So far, no studies have been found in
the field.

The aim of this study is to analyse if alcohol con-
sumption could explain the scarring effect of youth
unemployment on later depressive symptoms.

Methods
Sample

The Northern Swedish Cohort (NoSCo) consists of
all pupils (r=1083, 53% male pupils) completing
their final year of compulsory schooling in 1981 in a
middle-sized town in Northern Sweden. The partici-
pants gave informed verbal consent to participate.
Aged 16 years at baseline, participants were followed
up at ages 18, 21, 30 and 43 years. Questionnaires
were completed at each stage; a summary of data col-
lection items and procedures has been published in a
cohort profile [17]. Attrition is low; of those alive
(n=1071) at the latest follow-up in 2008, »=1010
(94%) continued participation. Complete data for
the current study were available for 962 participants.
The participants were requested to indicate their
consent by answering the questionnaires. Ethical
approval was provided by the Swedish Ethical Review
Authority (no. 2020-01950).

Measures

Exposure. Youth unemployment (ages 18-21 years)
was determined from a matrix at age 21 years about
labour market status during the spring term, summer,
and autumn term during the last 3 years. Cumulative
unemployment was dichotomised into 3 months or
more (‘exposed’) versus less than 3 months (‘not
exposed’).

Mediator: Alcohol use in early adulthood (age 30
years). Participants reported frequency of drinking
occasions (on a 5-point scale) and their average
intake of beer (number of bottles), wine (number of
glasses), and strong alcoholic beverages (number of
drinks) on each occasion. Alcohol consumption in
litres per year of absolute alcohol was computed
based on the reported amount and frequencies of
intake [18]. ‘High’ alcohol use was defined as the
90th percentile for our sample (5.65 litres/year of
pure alcohol). High alcohol use was found among
15.8% of men and 4.1% of women.

Outcome: Depressive symproms (age 43 years). A previ-
ously validated index of six self-reported symptoms
during the previous 12 months was used: poor appe-
tite, general tiredness, concentration difficulties,
sleep problems, feeling down/sad, and feeling
dejected about the future [19]. A scale from 0 to 2
was constructed and used continuously, with higher
scores indicating worse depressive symptoms.

Covariates: Parental working class belonging. Partici-
pants reported the occupation of both parents at age
16 years, and these were classified according to the
standard of that time coded as ‘working class’ or
‘non-working class’. Parental working class belong-
ing was categorised on a scale from 0 (neither parent
‘working class’) to 2 (both parents ‘working class”).

Gender was analysed as girls and boys according
to the school register at age 16 years.

Depressive symptoms at age 16 years were defined
in the same way as at age 43 years.

Sensitive period. According to the models of life-course
epidemiology [8], we define a sensitive period as a lim-
ited time window when exposure has a stronger effect
on later health outcomes than it would at other times.
To distinguish this model from accumulation, we con-
trolled for later unemployment, measured as the accu-
mulated matrix-reported time in unemployment
during ages 31 to 43 years. The variable was dichot-
omised in the same way as the exposure variable into
3 months or more (defined as ‘exposed’) versus less
than 3 months (defined as ‘not exposed’).



Statistical analyses

To facilitate the simultaneous assessment of media-
tion and interaction, four-way decomposition [20]
was applied, which yields itemised estimates for the
four potential contributors:

Controlled direct effect (CDE): The effect of
youth unemployment on depressive symptoms at
age 43 years, while controlling for alcohol con-
sumption at age 30 years.

Interaction (INTref): The combined effect of
youth unemployment and high alcohol use on
depressive symptoms attributable to interaction
but not mediation.

Mediated interaction (INTmed): The combined
effect of youth unemployment and alcohol con-
sumption on depressive symptoms that is attribut-
able to both interaction and mediation, that is, the
mediated interaction.

Pure indirect effect (PIE): The effect of youth
unemployment on depressive symptoms that is
purely mediated by alcohol consumption.

Adjustments for covariates were made in two models,
first gender and parental working class belonging and
depressive symptom score at age 16 years, second
later unemployment exposure was added in the
model. Analyses were made using Stata v.15 using
the med4way macro.

Results

Table I presents descriptive statistics for the whole
sample, as well as stratified by gender and exposure.
Around one in seven (13.7%) of the sample were
classified as being exposed to youth unemployment.
The main gender differences are seen in alcohol use
and depressive symptoms scores: on average, men
reported more than twice the amount of alcohol that
women drank at age 30 years, while women reported
higher depressive symptoms at age 43 years. These
differences were largely expected based on previous
findings, and informed the decision to control for
gender as a confounder in the adjusted models. The
group exposed to youth unemployment tended to
have higher depressive symptoms — both at baseline
(age 16 years) and follow-up (age 43 years), more
often reported having working class parents, and
higher alcohol use at age 30 years.

Table II presents crude and adjusted models to
evaluate: the effect of youth unemployment between
the ages of 18 and 21 years (i.e. the exposure) on
both alcohol use at age 30 years (i.e. the mediator),
and depressive symptoms at age 43 years (i.e. the
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outcome) (Panel 1); the effect of the mediator on the
outcome (Panel 2); and the effect of both the expo-
sure and the mediator on the outcome (Panel 3). The
‘Adjusted 1’ models control for gender, baseline
depressive symptoms, and parental working class
belonging; ‘Adjusted 2’ models additionally control
for later unemployment (between ages 31 and 43
years). Exposure to youth unemployment was associ-
ated with an average increase of 1.42 litres of pure
alcohol per year compared with those not exposed
and the association remained after all adjustments
(Table II, Panel 1). A similarly robust association is
observed between alcohol use at age 30 years and
depressive symptoms at age 43 years (Table II, Panel
2). These associations continued to be observed in
the mutually adjusted models (Table II, Panel 3).
The ‘Final 1’ and ‘Final 2’ models (Table II, Panel 3)
detail the specification of the regression models com-
puted to facilitate the four-way decomposition. These
models feature the inclusion of the interaction term
for the exposure and the mediator.

Table III presents the ‘total effect’ of the exposure
on the outcome and provides insight into its composi-
tion. In the ‘Final 1’ specification, the total effect indi-
cates that those who experienced youth unemployment
score on average 0.11 points higher on the depressive
symptoms scale at age 43 years, compared with those
who did not, given a similar level of baseline depres-
sive symptoms, controlling for gender and parental
working class belonging. The CDE was the main con-
tributor with a coefficient (b) of 0.10, representing
approximately 92% of the total effect. There was no
indication of either a reference or mediated interac-
tion between the exposure and the mediator. A PIE of
high alcohol use at age 30 years was observed with a
coefficient (b) of 0.01 or approximately 12% of the
total effect. When the respective components are
combined, the overall proportion mediated accounts
for 15% of the total effect, while the overall propor-
tion attributable to interaction appears negligible.

In the ‘Final 2’ specification, the total effect indi-
cates that those who experienced youth unemploy-
ment score on average 0.10 points higher on the
depressive symptoms scale at age 43 years, compared
with those who did not, given a similar level of base-
line depressive symptoms, parental working class
belonging, and controlling for gender, as well as later
unemployment. The CDE was the main contributor
with a coefficient (b) of 0.089, representing approxi-
mately 91% of the total effect. There was no indica-
tion of either a reference or mediated interaction
between the exposure and the mediator. A PIE of
high alcohol use at age 30 years was observed with a
coefficient (b) of .013 or approximately 14% of the
total effect. When the respective components are



Hammarstrom et al.

4

100 0>d xxx *10°0>d xx S0'0>dx

‘0 Se papod sse[d Sunjrom, 1uated IOYIIRU T SB PIPOd SSB[O Sunjrom, 1uared dUO ‘g sk papod sse[d Sunjiom, siuared Y1og, eO1108218d 10J X pPUB SNONUNUOD I0J (P3[Iel-g) 1591-7 WOIJ SAN[BA Je

(uT00°0>)  (cp02) L2 #9°6) 08 (L¥8°0)  (26'01) 1€ (1e'1D) 9¢ (211D 201 squow g=
(g 6L) <01 (9€°06) 0SL (80°68) 91% (69°88) 6¢¥ (88'88) ¢¢8 SYIUOW ¢>> IO SUON
(g¥—1¢ sa8e) 1uawho[dwaun 1918
(., 100°0>) (I%°0) 950 070 cv0  (.,10000>) TT°0— (8¢°0) 6%°0 (F€°0) 9¢°0 (9¢°0) ¥%°0 swordwAs datssaxdaq
€ 28V
#F¥1°0) #9°¢1) 81 (¢s'6) 6L (100°0>)  (LOF) 61 (9L°¢1) 8L (80°01) L6 amuad1ad P6=
(9¢°98) #11 (8%°06) 1SL (£6°56) 8F¥ FT¥8) L1F (¢6°68) $98 smuadrad Y6>
(..600°0) 9¢'T— (86'9) s6°¢ (1z°9) 65°C (1, 100°0>) F1ro) vt (91°2) 90°% (os'9)9Le (Te94/s9111]) 951 [0YOO[Y
0€ 33v
(. 1000>)  (0€°¢Q) €L (Lreg) ele (209°0) (92°%€) 091 (Lg'LE) <81 (98°¢¢) ove (2) ssed Suprom qog
(00°¢2) €€ (#6'%¢) 06T (8%'%¢) 191 (gL'ze) 29t (86°¢¢) cee (1) ssep Sunprom suQ
(oL61) 9t (62°2¢) 89T (9z°1€) 9%1 (06°62) 8%1 (95°0¢) ¥6T (0) ssepd Sunjzom ON
(3uI8uo0[aq sse[o SuRjIoMm [BIUIBJ
(,220°0) 90°0— (I€°0) %50 (62°0) L¥'0  (.e100°0>) 170~ (82°0) 9¢°0 (62°0) 170 (0£°0) 870  swordwAs da1ssaxdop 91 28y
(¥8<°0) (Se%1) L9 (€1°€1) €9 (TLren et sqauow ¢ =
(59°¢8) 00% (L8'98) 0¢¥ (82'98) 0¢8 SYIUOW ¢>> JO SUON
1udwiojdwaun yano x
81 98V
«(31S) W (%) u @as)w (%) u @as)w «(318) W (%) u @as)w (%) u @asw (%) u @as)w
“JIp snieis (ze1=1) (0g8=u) squow (Lov=1) (c6v=1) (zT96=1)
‘Jdwoun yinox  sypuowr ¢= ‘[duroun yanox ¢= ‘[dwaun yInok oN “JJIp USWOM—UdA USWON WO ordures a[oy

*(296=N) sd[qerrea Apnis J0J sonsne1s aAndrosa(q ‘I A[qeL,



Why does youth unemployment lead to scarring?

100 0>d xxx *10°0>dxx S0°0>d x

“(gH—1¢ s98e) auswAodwaun 1918[, 10J paisn(pe A[[BUONIPPE Z [BUL], PUB . paisnipy, ‘Suiduo[aq sse[d Sunjiom [eruared ‘swoldwis da1ssa1dop aulaseq 1opuag 10J paisn(pe [ [BUL], Pue | paisni(py,

*(1e24/10y001E 21nd Jo somr ¢9°¢) drdures J0J SMudIad YOG SB PAUPIP Isn [oyod[e YSIHp

' S PIPOd Sse[O SunjIom, 1udred IOYIDU ‘T SB PIPod sse[d Sunyrom, 1uared auo ‘g se papod sse[d Sunyrom, syuared ypog,

*() SB PIPOD USW ‘] SB PIPOD UIWO X\ q

‘() SB PIPOd (SYAUOW ¢>) 0U, ‘] SB PIPOd (SYIUOW ¢=) S, ‘PasIIoIoydIJe

(10°0 ‘10°0-)
000

(1270 ‘80°0)
c1°0

(100 00°0)
10°0

(¥0°0 20°0-)
10°0

e (6€°0 0T°0)
820

e (F1°0 60°0)
60°0

L(S1°0 ©00°0)
L0°0

(10°0 “00°0)
000

(1270 80°0)

¥1°0
(1070 °00°0) ,,.(10°0 ‘T0°0) ...(10°0 ‘T0°0) .,(10°0 ‘00°0)
10°0 10°0 10°0 10°0
#00°10°0")  (#0°0°C0)  (¥0°0 10°0-)
10°0 10°0 10°0
we(6€°0°0T°0) . (SE00T0)  ,.a(SE°0 0T°0)
820 820 820
w10 °60°0) (P10 °G0°0) (P10 °€0°0)
60°0 60°0 60°0
01020000 .(ST°0C00)  ,.(9T°0°€C0°0) ,.(6T°0 90°0)
60°0 80°0 01°0 €10

(220 60°0)
<10

(100 “T0°0)
10°0

#0°0 ‘10°07)
200

(9€°0 “12°0)
820

(P10 °60°0)
60°0

(1270 ‘80°0)
c1°0

(100 T0°0)
10°0

(%0°0 21°0-)
10°0

e (6€°0 0T°0)
820

e (FT1°0 60°0)
60°0

L(S1°0 20°0)
80°0

(100 “00°0)
10°0

(100 “T0°0)
10°0

(€070 ‘10°0-)
200

(9€°0 “12°0)
62°0

(170 °60°0)
60°0

(€6°0 ¥ 1-)
ST°0—

(¢¥0 ¢v'0-)
00°0

(I%'1 %6°0-)
$2°0

we(66 T 6€°¢-)
19

(YT TH0)
4281

(1070 T0°0)
10°0

#0°0 10°0-)

200

(670 0T°0)
820

e (F1°0 60°0)
60°0

«(91°0 “€0°0)
01°0

p 9N [0YOO[E®
ysiy X  ‘[dwaun yano x
uoyovi Uy

(gH—1¢ sa8e) , "[dwoun 198

(0¢g 28e) asn [0YoITyY
>3uiduofaq

SSe[O SUR{IOM [BIUdIRJ
(971 28e) swoidwAs
aarssaxdop durpeseg

q I9puUan
(0270 °TL°0)

¥1°0 ¢ ‘[dwaun yIno x

(dwoonQ) ¢ ase ‘“dwhg *da(q 10J [dpoWy (1)

(e¥'0 ¢v'0-)
00°0—

(%1 %6°0-)
€C0

(66— 67°¢)
69°C—

«(0%°C TH0)
%1

(¢¥—1¢ s38e) , "[dwoun 13e]
>3urSuoreq
SSB[0 SuR{IoMm [BIUSIEJ

swordwiAs darssa1dop 91 98y

q Topuan)
w(9€7C ‘6€°0)

9¢'T e [dwaun yano x

(101BIPIW) 0€ ¢ “9s() [0YOI[Y 0] [SPOW ()

(IO %S6) 9

(1D %S6) 9 (1D %<6) 9 (ID %S6) 9 (ID %%6) 9

(IO %S6) 9

(ID %S6) 9 (ID %S6) 9 (1D %¢S6) 9

(ID %<6) 9

(IO %S6) 9

(ALt

T [eurg T pasnlpy I pasnlpy SprID)

T pasnlpy

1 paisnipy apnip Z pawsnlpy

I pasnlpy

apnIp

Qwoon(Q (1)
U0 IOIBIPAJN pue aInsodxy Jo 199737

dwoang (1)
U0 IOIBIPA JO 1035

QwoonQ (1)

pue J01BIPI]Y (1) uo aansodxy Jo 1037

¢ Pued

T Pued

I [PuEq

*(296=N) s1Bd4 ¢} 25 18 swo1dwAs aa1ssa1dop (1) pue ‘sIedA ()¢ 95. 18 asn [0Yod[e (I) I0J UOISSIIZII IBIUI[ :dWO0IINO PUB JOIBIPIW Y1 I0] SPPOW ‘I [qRL,



6 Hammarstrom et al.

Table III. Four-way decomposition of effect of youth unemployment (ages 18-21 years) and alcohol use (age 30 years) for depressive
symptoms at age 43 years (models ‘Final 1’ and ‘Final 2’ as described in Table II) (N=962).

Final 1 Final 2
Decomposition Decomposition
b 95% CI Effect proportion b 95% CI Effect proportion
Total effect 0.112** 0.048, 0.176 0.098** 0.034, 0.162
CDE 0.103** 0.037, 0.170 0.92 0.089** 0.024, 0.155 0.91
INTref -0.007 —-0.036, 0.021 -0.06 -0.009 -0.037, 0.020 -0.09
INTmed 0.003 -0.010, 0.022 0.03 -0.004 -0.010, 0.018 0.04
PIE 0.012* 0.002, 0.025 0.12 0.013* 0.002, 0.025 0.14

CI: confidence interval; CDE: controlled direct effect; INTref: reference interaction; INTmed: mediated interaction; PIE: pure indirect effect.

‘Final 1’ adjusted for gender, baseline depressive symptoms, parental working class belonging®; ‘Final 2’ additionally adjusted for ‘later unemployment’ (ages

31-43).
*P<0.05; **P<0.01; ***P<0.001.

combined, the overall proportion mediated accounts
for 18% of the total effect, while the overall propor-
tion attributable to interaction appears negligible.

Discussion
On the results

Our results show that excessive alcohol use at early
adulthood mediates a part of the scarring of youth
unemployment on depressive symptoms in adult-
hood. No interaction effects were found, which means
that the scarring mechanisms were seen among both
those with and without excessive alcohol use. As
shown before [21], youth unemployment per se leads
to an increased risk of excessive alcohol consumption,
and the findings of this study could indicate that the
addictive nature of alcohol makes the increased con-
sumption during youth unemployment remain in
early adulthood. Adopting the ‘chain of risks’ model
from life-course epidemiology [8], our results indicate
that heavy drinking during early adulthood adds to
the youth unemployment-related risk of poor mental
health later in life. Alcohol could also be used as a
kind of self-medication for mental health problems,
but there is little or no evidence that such use would
have any other long-term effects than alcohol con-
sumption due to other reasons.

Our findings imply that active labour market meas-
ures to diminish the rate of youth unemployment
could be effective in reducing both excessive alcohol
use and depression in adulthood. As to the role of
early adulthood drinking for later depressive symp-
toms, the relatively low figure (14%) of pure indirect
effect, however, indicates that intervening specifically
against alcohol use among young unemployed indi-
viduals would likely have only a limited potential to
decrease the risk of later mental health problems.

The complex and reciprocal relations between
youth unemployment on the one hand and alcohol

consumption as well as depressive symptoms on the
other hand have earlier been studied in NoSCo.
Youth unemployment was related to increased alco-
hol consumption, most pronounced among men
[18]. The effect of the exposure was stronger than of
the selection [18]. A dose-response relation was
found between unemployment and depressive symp-
toms, while the selection effect was quite weak [22].

A multiple response trajectory analysis confirmed
high stability in the co-occurrence of depressive
symptoms from adolescence until middle age [23].
High alcohol consumption in early adulthood could
add to this chain of risk and together with depressive-
ness be associated with unemployment. This fact
does not weaken our earlier and present findings
about the scarring effects of youth unemployment.

In developing research on scarring, we have drawn
important theoretical and methodological implica-
tions. Scarring needs to be conceptualised from the
life-course model of sensitive periods [8], which anal-
yses the adult health consequences of exposure to
youth unemployment, independent of later exposure
to unemployment. If later unemployment is not con-
trolled for, the effect of the exposure during the sensi-
tive period cannot be distinguished from the effect of
the accumulation of the exposure or of social chains
of risk of exposures during the follow-up. Thus, stud-
ies claim that they analyse scarring of unemployment
(for example [24] and [25]), but do not control for
later unemployment and therefore do not allow sepa-
rating the effect of a sensitive period from the accu-
mulation of unemployment.

The present study takes a step towards a stricter
definition of unemployment scarring by excluding
later accumulation of the exposure. In the frames of
the life-course model, we control for accumulation of
the exposure from the time immediately after meas-
uring the mediator to the time of the outcome. As
expected, the results confirm and add to earlier



evidence about widespread and long-term health
scars due to youth unemployment.

Best possible empirical support for causal infer-
ence is needed for policy makers to make use of
research findings. The gold standard for empirically
supported causality is using randomised controlled
trials. However, it would not be possible randomly to
assign participants into unemployment. The condi-
tions for interpreting our conclusions as causal (to
optimise the theoretical and empirical support for
causal assumptions) are theoretically based on the
high quality of our empirical data as well as our use
of modern analytical causal inference frameworks
[26, 27] throughout the analyses including directed
acyclic graphs to identify causal pathways and careful
selection of confounders (see Supplemental file).

Education, work career and qualifications are inter-
esting topics in relation to our study. Low education in
young age is part of a chain of risk, leading to an
increased risk of unemployment. Later education and
qualifications may decrease the risk of youth unem-
ployment scarring. Future research could analyse
whether a successful work career after youth could
buffer against the scarring of youth unemployment.

On the methods

The question of time-varying confounders needs to be
addressed. The confounder ‘socioeconomic condi-
tions’ was analysed at age 16 years, while later socio-
economic conditions such as education is not a
confounder but rather part of the causal path between
exposure and outcome. The same is applicable for the
confounder depressive symptoms at age 16 years.
Later symptoms are part of the causal chain, rather
than time-dependent confounders. The time of meas-
uring baseline depressive symptoms can be discussed.
Depressive symptoms should be controlled for before
the exposure and we chose the baseline as the most
suitable time as no one was unemployed then due to
compulsory schooling. Underlying mental disorders
were not a confounder as special educational and
vocational programmes were directed towards this
group. Mediation (alcohol at age 30 years) cannot be
analysed at other ages as it should be measured after
the exposure and before the outcome.

The timing of measuring the exposure is also
important. In earlier publications, we have identified
unemployment in youth as compared with later in
life as a sensitive period in relation to mental health
scarring [6, 14]. In addition, it would make the anal-
yses too complicated to have both four-way decom-
position, confounders at age 16 years and to control
for effects of unemployment at other ages.

When NoSCo was started in 1981 there was a lack
of validated measures of mental health problems
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among adolescents. Single item questions were used
rather than with present composite measures. We
have validated our measure of depressive symptoms
and found good internal consistency and factorial
invariance across the different follow-ups [19].

It could be discussed whether these symptoms
reflect mental problems or if they are part of every-
day life. According to the psychiatric literature, there
seems to be a congruence between self-rated inter-
nalised symptoms and clinical diagnoses of major
depressive disorder [28, 29]. Thus, these symptoms
are regarded as being part of psychiatric diagnoses.

NoSCo has been shown to be largely representa-
tive of Sweden in relation to demographics, alcohol
consumption and health status [17], with higher
exposure to unemployment during the 1980s.

The lack of statistically significant interaction may
be due to a lack of power. The main limitation with
NoSCo is the relatively small sample size. This was
also one reason that we did not stratify the results for
gender. In Stata, if you set the level of four-way decom-
position with ‘high alcohol use’ at different levels for
men and women, this would be two separate analyses.
Thus, the only way to take gender into account would
have been to analyse the data for men and women
separately, which would have effectively halved the
sample size and left our analyses underpowered.

Our earlier findings have shown many more simi-
larities than differences between men and women in
relation to the mental health effects of unemploy-
ment [30]. There are, however, large gender differ-
ences in alcohol consumption [18].

Thus, a limitation of this paper is the lack of pos-
sibilities to include a gender-sensitive measure of
alcohol use.

The main strength of NoSCo is the longitudinal
design, from before entering the labour market until
midlife, with an exceptionally high response rate. The
high response rate was due to the energy from the
principal investigator to reach everyone as well as
thanks to the large interest for the study among the
participants. In addition, all who became unem-
ployed directly after compulsory school were included
into an interview study, with regular interview fol-
low-ups during the project period. Thus, those with
the highest risk of youth unemployment were not lost
during the follow-up.

Conclusions

Excessive alcohol use at early adulthood mediates a
part of the scarring effect of youth unemployment on
depressive symptoms in adulthood. The scarring
effect was seen among both those with and without
excessive alcohol use. Policy interventions should
target the prevention of youth unemployment for
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reaching a lower alcohol consumption and better
mental health.

Acknowledgements

The author(s) would like to thank all participants in
the study and Umed University for collaboration on
the database.

Declaration of conflicting interests

The author(s) declared no potential conflicts of
interest with respect to the research, authorship, and/
or publication of this article.

Funding

The author(s) disclosed receipt of the following
financial support for the research, authorship, and/or
publication of this article: The work was supported
by grants from The Swedish Research Council
Formas (grant number 259-2012-37) and The
Swedish Research Council for Health, Working Life
and Welfare Forte (grant number 2011-0445).

ORCID iD

Anne Hammarstrom (2) https://orcid.org/0000-0002-
4095-7961

Supplemental material

Supplemental material for this article is available
online.

References

[1] Layte R, Levin H, Hendrickx ], et al. Unemployment and
cumulative disadvantage in the labour market. In: Gallie D
and Paugam S (eds) Welfare Regimes and the Experience of
Unemployment in Europe. Oxford, UK: Oxford University
Press, 2000, pp. 153-174.

[2] ArulampalamW. Is unemployment really scarring? Effects of
unemployment experiences on wages. Econ ¥2001;111:585—
606.

[3] McKee-Ryan F, Song Z, Wanberg C, et al. Psychological
and physical well-being during unemployment: a meta-ana-
lytic study. ¥ Appl Psychol 2005;90:53—76.

[4] Paul KI and Moser K. Unemployment impairs mental
health. Meta-analyses. ¥ lVocat Behav 2009;74:264-282.

[5] Daly M and Delaney L. The scarring effect of unemploy-
ment throughout adulthood on psychological distress at age
50: estimates controlling for early adulthood distress and
childhood psychological factors. Soc Sci Med 2013;80:19-23.

[6] Hammarstrom A and Janlert U. Early unemployment can
contribute to adult health problems — results from a longitu-
dinal study of school-leavers. Int ¥ Epidemiol Commun Health
2002;56:624-630.

[7] Virtanen P, Hammarstrom A and Janlert U. Children of
boom and recession and the scars to the mental health — a
comparative study on the long term effects of youth unem-
ployment. Int ¥ Equity Health 2016;15:14.

[8] Kuh D, Ben-ShlomoY, Lynch J, et al. Life course epidemiol-
ogy. ¥ Epidemiol Commun Health 2003;57:778-783.

[9] Schulenberg JE and Zarrett NR. Mental health dur-
ing emerging adulthood: continuity and discontinuity in

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]
(21]

(22]

(23]

(24]

[25]

[26]

(27]

(28]

[29]

(30]

courses, causes, and functions. In: Arnett JJ and Tanner JL.
(eds) Emerging Adults in America: Coming of Age in the 21st
Century. Washington, DC: American Psychological Associa-
tion, 2006, pp. 135-172.

Bultmann Ur, Arends I, Veldman K, et al. Investigating
young adults’ mental health and early working life trajecto-
ries from a life course perspective: the role of transitions. ¥
Epidemiol Commun Health 2020;74:179-181.
Bronfenbrenner U. The ecology of human development. Cam-
bridge, MA: Harvard University Press, 1979.

Krieger N. Ecosocial Theory, Embodied Truths, and the People's
Health. Oxford: Oxford University Press, 2021.

Brydsten A, Hammarstrom A, Strandh M, et al. Youth
unemployment and functional somatic symptoms in adult-
hood: results from the Northern Swedish cohort. Eur ¥ Pub-
lic Health 2015;25:796-800.

Strandh M, Winefield A, Nilsson K, et al. Unemployment
and mental health scarring during the life course. Eur J Pub-
lic Health 2014;24:440-445.

Nygren K, Gong W and Hammarstrom A. Is hyperten-
sion in adult age related to unemployment at a young age?
Results from the Northern Swedish Cohort. Scand ¥ Public
Health 2015;43:52-58.

Ursin H and Eriksen H. Cognitive activation theory of
stress. Neurosci Biobehav Rev 2010;34:877-881.
Hammarstrom A and Janlert U. Cohort profile: the North-
ern Swedish Cohort. Int ¥ Epidemiol 2012;41:1545-1552.
Janlert U and Hammarstrom A. Alcohol consumption
among unemployed youths. Br ¥ Addict 1992;87:703-714.
Hammarstrom A, Westerlund H, Kirves K, et al. Address-
ing challenges of validity and internal consistency of mental
health measures in a 27- year longitudinal cohort study — the
Northern Swedish Cohort study. BMC Med Res Methodol
2016;16:4.

VanderWeele TJ. A unification of mediation and interaction:
a four-way decomposition. Epidemiology 2014;25:749-761.
Henkel D. Unemployment and substance use: a review of the
literature (1990-2010). Curr Drug Abuse Rev 2011;4:4-27.
Hammarstrom A and Janlert U. Nervous and depressive
symptoms in a longitudinal study of youth unemployment
— selection or exposure? ¥ Adolesc Health 1997;20:293-305.
Lallukka T, Mekuria G, Nummi T, et al. Co-occurrence of
depressive, anxiety, and functional somatic symptoms: tra-
jectories from adolescence to midlife using group-based
joint trajectory analysis. BMC Psychiatry 2019;19:236.
Helgesson M, Johansson B, Nordqvist T, et al. Unemploy-
ment at a young age and later sickness absence, disability
pension and death in native Swedes and immigrants. Eur ¥
Public Health 2013;23:606-610.

Thern E, Ramstedt M and Svensson J. Long-term effects of
youth unemployment on alcohol-related morbidity. Addic-
tion 2020;115:418-425.

Hernan MA and Robins JM. Causal Inference: What If. Boca
Raton: Chapman & Hall/CRC, 2020.

VanderWeele TJ. Principles of confounder selection. Eur ¥
Epidemiol 2019;34:211-219.

Eaton WW, Neufeld K, Chen LS, et al. A comparison of
self-report and clinical diagnostic interviews for depres-
sion: diagnostic interview schedule and schedules for
clinical assessment in neuropsychiatry in the Baltimore epi-
demiologic catchment area follow-up. Arch Gen Psychiatry
2000;57:217-222.

Blomgqvist I, Henje Blom E, Hiégglof B, et al. Increase
of internalised mental health symptoms among adoles-
cents during the last three decades. Eur ¥ Public Health
2019;29:925-931.

Hammarstrom A, Gustafsson PE, Strandh M, et al. It’s no
surprise! Men are not hit more than women by the health
consequences of unemployment in the Northern Swedish
Cohort. Scand J Public Health 2011;39:187-193.


https://orcid.org/0000-0002-4095-7961
https://orcid.org/0000-0002-4095-7961

