BM) Open

BMJ Open is committed to open peer review. As part of this commitment we make the peer review
history of every article we publish publicly available.

When an article is published we post the peer reviewers’ comments and the authors’ responses
online. We also post the versions of the paper that were used during peer review. These are the
versions that the peer review comments apply to.

The versions of the paper that follow are the versions that were submitted during the peer review
process. They are not the versions of record or the final published versions. They should not be cited
or distributed as the published version of this manuscript.

BMJ Open is an open access journal and the full, final, typeset and author-corrected version of
record of the manuscript is available on our site with no access controls, subscription charges or pay-
per-view fees (http://bmjopen.bmj.com).

If you have any questions on BMJ Open’s open peer review process please email
editorial.bmjopen@bmj.com

“ybuAdoo Aq paroaroid 1sanb Aq 120z ‘6 |udy uo jwod fwg-uadolwg//:dny woly papeojumoq ‘2102 Joquaidas 8T uo 0£02T0-2T0z-uadolwag/9eTT 0T Sk paysiignd 1s11y :uado CING


http://bmjopen.bmj.com/
mailto:editorial.bmjopen@bmj.com
http://bmjopen.bmj.com/

BMJ Open

BM) Open

Economic volatility in childhood and subsequent adolescent

mental health problems

Journal:

BMJ Open

Manuscript ID

bmjopen-2017-017030

Article Type:

Research

Date Submitted by the Author:

03-Apr-2017

Complete List of Authors:

Bge, Tormod; Uni Research Health, Regional Centre for Child and Youth
Mental Health and Child Welfare

Skogen, Jens; Nasjonalt folkehelseinstitutt; Helse Stavanger HF, Alcohol
and Drug Research Western Norway

Sivertsen, Bgrge; Nasjonalt folkehelseinstitutt; Uni Research AS, Regional
Centre for Child and Youth Mental Health and Child Welfare

Hysing, Mari; Uni Research Health, Regional Centre for Child and Youth
Mental Health and Child Welfare

Petrie, Keith; University of Auckland, Department of Psychological Medicine
Dearing, Eric; Boston college, 6Department of Counseling, Developmental,
and Educational Psychology; University of Oslo, Norwegian Center for Child
Behavioral Development

Zachrisson, Henrik; University of Oslo, Norwegian Center for Child
Behavioral Development; University of Oslo, Center for Educational
Measurement, Faculty of Educational Sciences

<b>Primary Subject
Heading</b>:

Mental health

Secondary Subject Heading:

Epidemiology, Public health

Keywords:

poverty, MENTAL HEALTH, latent class analysis, childhood, adolescence

A\RONE

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

“ybuAdoo Aq paroaioid 1sanb Aq 120z ‘6 |udy uo jwod fwg-uadolwg//:dny woly papeojumoq *2T0Z Joquairdas 8T uo 0£02T0-2T0Z-uadolwag/9eTT 0T Sk paysiignd sy :uado CING


http://bmjopen.bmj.com/

Page 1 of 34

©CoO~NOUITA,WNPE

BMJ Open

Economic volatility in childhood and subsequent adolescent mental health problems

Tormod Bee': PhD

Jens Christoffer Skogen2’3: PhD
Borge Sivertsen'™*: PhD

Mari Hysing': PhD

Keith J. Petrie’: PhD

Eric Dearing®®: PhD

Henrik Daae Zachrisson”*: PhD

Affiliations

'Regional Centre for Child and Youth Mental Health and Child Welfare, Uni Research
Health, Bergen, Norway.

?Alcohol and Drug Research Western Norway, Stavanger University Hospital, Stavanger,
Norway

*Department of Health Promotion, Norwegian Institute of Public Health, Bergen, Norway.
* Department of Psychiatry, Helse Fonna HF, Haugesund, Norway.

> Department of Psychological Medicine, University of Auckland, Auckland, New Zealand.
SDepartment of Counseling, Developmental, and Educational Psychology, Boston College,
US.

"Center for Educational Measurement, Faculty of Educational Sciences, University of Oslo.
8Norwegian Center for Child Behavioral Development, University of Oslo.

Corresponding author and contact for reprint requests:

Tormod Bge PhD, Regional Centre for Child and Youth Mental Health and Child Welfare, Uni
Research Health, Bergen, Norway, Mailbox 7810, 5020 Bergen, Norway, Tel.: +47 55 58 86 75, E-
mail: tormod.boe@uni.no. ORICD: 0000-0002-0968-7537

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

ybuAdoo Aq paraslold 1senb Aq £z0z ‘6 idy uo /wod (wg uadolwg)/:dny woiy papeojumoq *2T0Z J8quisldas 8T uo 0£0.T0-2T0Z-uadolwa/9eTT 0T se paysiignd sy :usdO (NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH 2

Abstract

Objective: The aim of the current paper was to investigate the association between patterns of
duration, timing and sequencing of exposure to low family income during childhood, and
symptoms of mental health problems in adolescence. Setting: Survey administered to a large
population based sample of Norwegian adolescents. Participants: Survey data from 9154 16-
19 year olds (53% participation rate, 52.7% girls), was linked to registry-based information
about family income in childhood from tax return data from the Norwegian Tax
Administration. Outcome measures: Latent class analysis and the BCH approach in Mplus
was used to associate patterns of poverty exposure to mental health outcomes. Specifically,
mental health outcomes were symptoms of emotional-, conduct-, hyperactivity, peer problems
and general mental health problems measured with the Strengths and Difficulties
questionnaire, symptoms of depression measured with SMFQ, and symptoms of attention-
deficit/hyperactivity disorder measured with the ASRS. Results. Four latent classes of
poverty exposure emerged from the analysis. Participants moving into poverty (2.3%), out of
poverty (3.5%), or those chronic poor (3.1%) had in general more symptoms of mental health
problems (Cohen’s ds .16-.50) relative to those with no poverty exposure (91.1%). This
pattern was, however, not found for symptoms of ADHD. The pattern of results was
confirmed in robustness checks using observed data. Conclusions. Exposure to low income in
childhood was found to be associated with most mental health problems in adolescence. There

was no strong suggestion of any timing or sequencing effects in the patterns of associations.

Keywords: poverty; mental health; latent class analysis; childhood; adolescence; ADHD;
youth@hordaland
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Strengths and limitations of this study

Data on mental health problems obtained from a survey administered to a large
population based sample of Norwegian 16-19 year olds (N = 9154) was linked to
registry-based information about family income in childhood from tax return data
from the Norwegian Tax Administration.

Using latent class analysis, four trajectories of poverty exposure during childhood
was determined.

The association between trajectories of childhood poverty exposure and
symptoms of mental health problems in adolescence was investigated using
Mplus and the BCH approach for estimating the means of distal outcomes across
latent classes

Robustness checks were used to verify the results using observed data.
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Economic volatility in childhood and adolescent mental health

Children who grow up in poverty experience mental health problems to a greater
extent than their more affluent peers [1,2]. The associations are often modest [3], and even
smaller when controlling for genetics, parenting practices, and other characteristics likely to
influence children’s development [4]. Wagmiller et al. [5] have argued that one reason for the
modest association may be that most prior research uses what has been termed a “concurrent
indicator approach” where income and the outcome are measured at the same time point. This
approach is vulnerable to transitory fluctuations in income, and may camouflage systematic
improvements and deteriorations of economic circumstances over time. Indeed, an emerging
body of research suggests that it is not necessarily the overall level of concurrent deprivation
that is key in understanding how income influences development, but rather, the persistence
and timing of poverty, and dynamic changes in families’ economic circumstances over time

[6-8].

Dissatisfactions with the concurrent indicator approach has led researchers to find
more thorough and ecologically valid estimates of families’ economic circumstances over
time, such as averaging over several years of income [3], or statistically estimating the
permanent component of the economic resources available to the family [9,10]. Alternative
approaches have measured the numbers of year a child is living in poverty (often termed
cumulative or persistent poverty), or the number and durations of periods of poverty a child
has experienced [11,12]. These methodological developments are more robust to transitory
fluctuations in income than concurrent indicators, and do indeed produce stronger
associations with developmental outcomes [2,3]. Still, these approaches may mask systematic

transitory patterns of economic circumstances over time.
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The timing of poverty across children’s lives has also been a topic of considerable
interest. Poverty in early (pre-school) childhood has been emphasized as especially
detrimental to development [13,14], as it is a crucial time for brain development and may
disrupt the many core cognitive and social competencies are acquired at this time. In contrast,
others have highlighted middle childhood [15] and early adolescence as particularly sensitive
periods [11]. Middle childhood is, for most, when formal schooling starts. This period also
provides the foundation for further developments in adolescence and adulthood [16-18].
Support has been found for the importance of early childhood [14,19], and recent studies also
underscore the importance of experiencing poverty in middle childhood and in early
adolescence, especially in relation to development of internalizing and externalizing mental
health problems [20,21]. Besides the demonstration of timing effects, these studies also

demonstrated the detrimental effect of long-term, or repeated exposure to poverty [20,21].

The analytic approach in many studies of timing of poverty is often to investigate the
effect of being persistently poor at a particular period during childhood relative to being poor
at other times [14,20,21]. A potential limitation of some of the studies on timing is that this
analytic approach may also obscure sequencing effects, i.e. that some children move out of, or
into poverty between the different periods that are contrasted. In studies of sequencing per se,
declines in income has been found to be associated with poorer developmental outcomes
[6,22,23]. Furthermore, economic fluctuations seem especially consequential for children
living in poverty [6,13], and it has been suggested that economic fluctuations may pose even
greater risks to development compared to disadvantaged, but stable, economic circumstances

[24].

Poverty mainly affects children indirectly through the detrimental influences it has
on their physical and psychosocial surroundings [25]. Changes in family income have strong

influences on parental stress, parenting practices and family interpersonal dynamics.
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Instability or decline in income can increase parental stress [26], parental depression [27,28],
and disrupt parent-child relationships [29], which all play a critical role in mediating the

effects of economic disadvantage on child outcomes [22,30-32].

The present study was conducted in Norway which is a wealthy country with low
income inequality (as indicated by a GINI-index of .25) and absolute deprivation is
uncommon [33,34]. In 2012, 13.1% of children (aged under 18) lived in households with
incomes below the poverty line. Norway provides an elaborate social safety net for its
residents such as access to unemployment-, sickness-, and family related benefits; financial
assistance; financial advice and debt counselling; temporary accommodation; employment
schemes; and health services. These social benefits may buffer children and families with low
socioeconomic status from exposure to some of the physical hardships and psychosocial
stressors associated with poverty. However, even with these social services, poorer economic
circumstances are still associated with mental health problems in Norwegian children
[23,35,36]. In order to study the relatively small population of poor children with adequate

power, large samples, such as in the present study, is required.

The aim of the present study was to investigate different economic trajectories and
economic volatility during childhood and subsequent adolescent mental health. We
capitalized on historic register-based income information linked to a large population-based
study on adolescent mental health. Using latent class analysis, we classified children into
groups based on their similarity in exposure to low income during childhood. Then, we
investigated the association between class membership and mental health outcomes among
16-19-year-olds adolescents. The advantage of latent class analysis over alternative methods
of measuring exposure to low income (e.g., approaches based on concurrent indicators,
cumulative poverty exposure, average economic status over time, or importance of being poor

in some stages of childhood relative to others), is that it allows us to simultaneously consider
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the effects of duration, timing, and sequencing of exposure to low income during childhood

[37].

Methods

Procedure and participants

In this population-based study, we used data from the youth@hordaland-survey of
adolescents conducted in 2012 in the county of Hordaland in Western Norway (N = 9154).
The main aim of youth@hordaland-survey was to assess mental health problems among all
adolescents in Hordaland County aged 16 to 19 years. All adolescents in upper secondary
education received information via e-mail, and one classroom school hour was allocated for
them to complete the questionnaire. The questionnaire was web-based and covered a broad
range of mental health issues, sleep behaviors and sleep problems, daily life functioning, use
of health care and social services, demographics, as well as a request for permission to obtain
school data, and to link the information with national registries. Those not in school received
information by post to their home address. Uni Research Health collaborated with Hordaland
County Council to conduct the study. The study was approved by The Regional Committee

for Medical and Health Research Ethics in Western Norway.

Overall, Hordaland county is considered representative of Norway with regards to
gender and rural/urban residence distribution, and the median household income is also
similar to that of the national average [38]. In the period 2005-2010, the mean proportion of
children characterized as at-risk-of-poverty (see details below) in Hordaland county was

slightly lower (7.3%) than in the country as a whole (8.9%).
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Measures

Measure of family income

Family income was drawn from the Norwegian national income registry and is based
on tax return data from the Norwegian Tax Administration. As the information about income
is used by the Norwegian government to estimate taxation, it is considered reliable, precise
and of high quality. Using each participant’s personal identification number, we were able to
obtain information about the equivalised disposable household income for the period from
2004 when children were 8-11 years old, until 2010. Equivalised household income is a
measure of household income (i.e. the sum of wages and salaries, income from self-
employment, property income and transfers received minus total assessed taxes and negative
transfers) that is adjusted by an equivalence scale in order to facilitate comparison between
households of different size and composition. It may be viewed as an indicator of the
economic resources that are available to a standardized household, and accounts for
inflation/changes in median income over time. The equivalence scale used in the current study
is the European Union scale (a modification of the OECD equivalence scale) where the first
adult is given a weight of 1, subsequent adults are given a weight of 0.5 and each child below
14 is given the weight 0.3 [39]. From this measure of family income, we calculated the
proportion of adolescents at-risk-of-poverty, defined as having an equivalised household
income below 60% of the equivalised national median income for that particular year (e.g. to

calculate poverty proportions for 2004 we used the median income for 2004) [40,41].

Symptoms of general mental health problems

In the youth@hordaland study, adolescents completed the self-report version of the
Strengths and Difficulties Questionnaire [42,43]. The SDQ is available from

http://www.sdqinfo.org and can be downloaded freely. It consists of five subscales, each
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containing five items. The scales measure emotional symptoms, conduct problems,
hyperactivity-inattention, peer relationship problems, and prosocial behaviors (not included in
the current study). Respondents indicated on a three-point Likert-type scale to which extent a
symptom applied to them, using the options “Not true”, “Somewhat true”, or “Certainly true”.
Each of the subscales consists of five items, and all scale scores ranged from 0-10 in the
current sample. Four of the subscales (emotional-, conduct-, hyperactivity-inattention- and
peer relationship problems) are summed to provide the SDQ total difficulties scale score
(sample range 0-35), with higher scores indicating more problems. Due to the ordinal and
categorical nature of the response options, reliability was assessed using polychoric
correlation-based version of the reliability coefficients [44]. These analyses, suggested
satisfactory internal consistency for the SDQ total difficulties scale (o = 0.86) and for all
subscales (as emotional problems = 0.82, conduct problems = 0.71, hyperactivity-inattention

=0.76, peer problems = (.75, and prosocial behaviors = 0.77).

Symptoms of depression

The short version of the Moods and Feelings Questionnaire (SMFQ) [45] was used to
measure symptoms of depression. The SMFQ consists of 13 statements (e.g., “I am feeling
low”, “No one likes me”, etc.) that the participants respond to using Norwegian translations of
the response categories “Not true”, “Sometimes true”, and “True”. The SMFQ has adequate
psychometric properties [46], and a previous study based on the young@hordaland study
found the SMFQ to be unidimensional, supporting the use of the sum score of SMFQ [47].

Reliability in the current sample was excellent (range = 0-26, ordinal a = 0.95).

Symptoms of attention-deficit-/hyperactivity disorder

Hyperactivity-inattention was measured using a Norwegian version of the Adult

ADHD Self-report scale [48]. The ASRS consists of 18 statements about hyperactivity-
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inattention (e.g., “I never remember”, “I concentrate easily”), that the participants respond to
using options “Never”, “Rarely”, “Sometimes”, “Often”, or “Always”. The ASRS was
originally constructed for use in adults, but has been validated for use among adolescents

[49]. The current study used the total score where all 18 items were added together (range =
0-72, ordinal o = 0.91), the inattention scale consisting of nine items (range = 0-36, ordinal a
= 0.89), and the hyperactivity-impulsivity scale consisting of nine items (range = 0-36, ordinal

a=0.84).

Demographic variables

Gender and date of birth was identified through personal identity number in the
Norwegian National Population Register. Exact age was estimated by calculating the interval
of time between date of birth and date of study participation. Family structure (i.e. single-
[15%] or two-parent households), parental education levels (elementary [3.7%], intermediate
[30.7%], and higher) and work affiliation (i.e. work [93.4%], benefits [3.8%], or other
[including students, retirees and stay-at-home parents]), and ethnicity (Norwegian [96.3%], or

foreign) were reported by adolescents.

Statistical analysis

Latent class analysis (LCA) was used to identify subsets of participants who shared a
similar pattern of family income across all seven time points (2004-2010). LCA is a person-
centered approach that we employed to estimate the number of latent classes that could be
established based on the family income. The following criteria were used to decide on the
number of classes to retain: Akaike Information Criterion (AIC), Bayesian Information
Criterion (BIC), and sample size adjusted BIC (adj BIC) [50]. Also, we used entropy to assess
the quality of classification, as well as Vuong-Lo-Mendell-Rubin (VLMR) adjusted likelihood

ratio test for the hypothesis that a model with one less class performs just as well. The LCA
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was done in an iterative manner, where we started with 1 class, and increased the number of
classes until the fit criteria suggested a good enough model. Deciding on the retained model,
statistic criteria, parsimony, and meaningfulness of the classes was considered. Mplus version
7.4 was used for the LCA-analyses [51]. Differences in mental health variables between the
identified classes of income were also tested in Mplus using the BCH approach for estimating
the means of distal outcomes across latent classes [52]. Precursory analysis regressing family

income classes on age did not suggest any effect of age-cohort.

We further conducted robustness checks using categorizations based on observed
data. In a first set of analyses, those who had ever been below the relative poverty line in any
of the years (N = 1379) were compared to those who had never been poor (N = 7604) using
Welch corrected #-tests. In a second analysis, comparisons were made between the never poor
participants, and those who experienced relative poverty early (N = 811) or late (N = 466)
using analysis of variance (ANOVA) and Tukey’s HSD procedure for pairwise comparisons.
The two last groups were made based on having income below the relative poverty line the
2004-2006, but not later (i.e. poor early) or in 2007-2010, but not earlier (i.e. poor late). R for

Mac version 3.3.2 [53] was used for all supplementary analyses.

Results

Classes of family income

While the model fit statistics indicated that a four or five class solution fitted the data
best (see Table 1), the LMR-LRT test indicated that five classes was better than four and the
entropy was slightly better (0.939 in the five-class model versus 0.929). Yet, inspection of the
information criterions (AIC and BIC) indicated that little was gained by allowing for more

than four classes. Moreover, comparison of the patterns in the four and five class models did

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12pf 34

yBLAdod Ag paroaloid 1sanb Aq 120z ‘6 [udy uo jwod fwa uadolwg//:dny woiy papeojumod ‘2 T0Z Jaquialdas 8T uo 0£0.T0-2T0Z-Uadolwag/oeTT 0T St paysiiand 1s1y :usdo CA


http://bmjopen.bmj.com/

Page 13 of 34

©CoO~NOUITA,WNPE

BMJ Open

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH 13

not suggest that the fifth class yielded additional information that was qualitatively important.

Finally, it was evident that six or more classes were not supported by the data.

Insert Table 1 here

Thus, based on the overall consideration of the fit statistics, the meaningfulness of
the classes and model efficiency, we chose the four-class model as our final model and (see

Figure 1 for the final model).

Insert Figure I here

The largest class, by far, we termed ‘never poor’ (class 1; 91.1%). Participants in this
class had little exposure to low income throughout childhood, and in any of the years
measured, these participants had less than 5% chance of living in relative poverty. The next
two classes were characterized by moving into- or out of low income. The ‘moving into
poverty’ (class 2) constituted 2.3% of the sample. Participants in this class had low exposure
in 2004-2006, and increasing exposure from 2007 and onwards, with a decline in 2010. The
reverse was observed for the ‘moving out of poverty’ (class 3; 3.5% of the sample), which
had relatively high exposure to low income in 2004-2006, before exposure declined towards
2010. The ‘chronically poor’ group (class 4) consisted of 3.1% of the sample, and had a much
higher probability of exposure to low income in childhood at 75% or higher for six of the

seven years measured, before dropping to around 65% in 2010.

Associations with relevant demographic information

The four classes that emerged from the final model were associated with relevant
demographic variables in meaningful ways, supporting the validity of the classification. Those
in the ‘never poor’ group had parents with higher education levels, were less likely to live in a

single parent household, and their parents were also more likely to work, relative to the other
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classes. Those in the ‘chronically poor’ group, were more likely to be ethnic minorities, have
parents with lower education levels, and their parents were more likely to not be working.
Participants in two classes of transitory poverty were placed in-between these two extremes in

their association to demographic variables, see Table 2 (and supplementary figure 1).

Insert Table 2 here

Associations with mental health

The results suggested that there was a main effect of class on all mental health

measures with the exception of symptoms of ADHD as measured with the ASRS, see Table 3.

Insert Table 3 here

Generally, a pattern emerged where participants with a consistently low probability
of being poor scored lower on mental health problems compared to participants with some
exposure to relative poverty. For the SDQ total score, participants who were 'never poor'
scored lower than participants who had experienced poverty, but there was no difference
within the poverty exposure categories (see Figure 2A). For emotional-, conduct and
hyperactivity-inattention problems, participants never poor' scored significantly lower
relative to those who were moving into poverty, and for conduct problems, also relative to
those 'chronically poor' (all ps <.05, see Figure 2B). Participants in the 'never poor' category
also scored lower on peer problems and symptoms of depression relative to those 'chronically
poor' and those 'moving out of poverty' (see Figures 2B & 3A). For peer problems, there were
also significant differences within the poverty categories, where those 'chronically poor' had a
higher symptom score relative to those moving into- or out of poverty. Differences within
poverty categories were also observed for symptoms of hyperactivity-inattention, but the

pattern was reversed, and 'chronically poor' participants had the lowest score. A similar, non-
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significant, trend was also observed for symptoms of hyperactivity-inattention measured with

the ASRS total score and for inattention and hyperactivity/impulsivity (see Figure 3B & 3C).

Insert Figure 2 here

Robustness checks

The results from the robustness checks using observed data were largely consistent
with those obtained from the LCA analysis. Those who never had experienced poverty had
significantly lower scores on all mental health outcomes (Cohen’s ds = .09-.27, besides
symptoms of hyperactivity/inattention measured with the ASRS; Cohen’s d = .05) compared
to those with any poverty exposure. Comparisons were also made between those categorized
as never poor, those poor early and those poor late, and there was a significant main effect of
categorization for all mental health outcomes (all ps <.05). For the SDQ total score, conduct
problems and hyperactivity, those poor early and late had significantly higher scores than
those who had never been exposed to relative poverty (Cohen’s ds = .24-.27), but did not
differ from each other. For SDQ emotional problems and symptoms of depression (measured
with SMFQ), those never poor had lower scores than those poor early (Cohen’s ds = .12-.17),
but not those poor later. For SDQ peer problems, those in early relative poverty had
significantly higher scores than those late or never below the poverty line (Cohen’s ds = .09-
.29). For hyperactivity/inattention measured with ASRS, the test of pairwise comparisons did
not reveal any differences between groups (all ps > .05), although the ANOVA did show a
main effect (p = .032), and the never poor group had the lowest mean score. This discrepancy

is probably due to the adjustments for multiple comparisons in the Tukey HSD test.

Discussion
In this population-based study in Norway, an affluent country with very low poverty

levels, we find that having experienced low income in childhood is associated with
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significantly more symptoms of mental health problems in adolescence, relative to those who
never experienced low income. However, an unexpected exception to this pattern was found
for symptoms of hyperactivity/inattention, where those with the most exposure, had the

fewest symptoms.

Previously, it has been found that accumulated poverty exposures are most harmful
to children’s development [54], suggesting that participants in the “Chronic poor” class
should display most symptoms of mental health problems. If early exposure is key [14], there
should be similarities in mental health problems among participants in the “Chronically poor”
and “Moving out of poverty” classes, but if poverty exposure later in childhood is most
important [55,56], we expect similarities in mental health problems in the “Chronically poor”
and “Moving into poverty” classes. Finally, we would expect children in the “Moving into
poverty” class to have the most symptoms of mental health problems if declines in income

matter most [13,24].

For SDQ total score, symptoms of depression and SDQ peer problems, those never
poor reported fewer symptoms relative to those moving out of poverty and those in the
chronically poor group. This may be seen as support for the notion that early poverty
exposure is particularly relevant for development of general mental health, depression and
peer relationship problems. However, for the SDQ total score and depression, there were no
differences within the poverty categories. For SDQ peer problems, those moving into and out
of poverty, had lower scores relative to those in the chronically poor category. This finding
suggests that long-term, rather than transient poverty exposure may be most relevant for
development of peer problems. For SDQ emotional problems and conduct problems, there
was a significant difference between the never poor and the moving into poverty group,
implicating the importance of declining income. However, again, there were no statistical

significant differences within poverty categories, and for conduct problems there was also
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differences between those who were never poor, and those chronically poor, so alternative

interpretations cannot be ruled out.

A curious finding was seen for symptoms of hyperactivity/inattention, measured with
the SDQ. Here the never poor group had lower scores relative to those moving into or out of
poverty, but not relative to the chronically poor group. Participants in the chronically poor
group also had lower scores relative to those in the transient poverty groups. A similar trend
was also observed when symptoms were measured with the ASRS. Previous studies do
suggest that ADHD is associated with a range of socioeconomic indicators, including poor
economic well-being and poverty [36,57], and as such, this unexpected finding warrants

further investigation before firm conclusions can be reached.

In summary, the most consistent pattern of results appeared to be that participants
who never experienced any poverty exposure had lower rates of mental health symptoms
relative to participants with any exposure to poverty, and this pattern of results was confirmed
across latent class analyses and in analyses using observed data. There was little evidence of
associations between the timing and sequencing of exposure to low income and participant’s

levels or types of mental health problems.

Public health implications

In Norway [58], as well as in many other developed economies [34,59,60], the
proportion of children that grow up in poverty has risen. This is concerning in light of the
numerous studies that point to adverse short and long term negative consequences of
childhood poverty exposure [e.g., 32,61]. In the current study, poverty exposure was
associated with single-parent households, and more common among those with low parental
education levels and lower parental workforce participation. Studies suggest that reforms or

policies that reduce family unemployment in combination with progressive tax and benefit
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systems may be effective in reducing child poverty rates [62]. Based on the findings from the
current study, and many others, it is likely that reducing the number of children exposed to

poverty will also have positive public health effects.

However, poverty influences on youth mental health are mainly indirect [22,30-32].
This suggests that strategies targeting parental mental health, family conflict, and parenting
practices may also be viable compensatory strategies, as are interventions targeting many
other domains [32]. In doing so, however, it is imperative to not oversimplify the
complexities of poverty and the stressful environment it produces for children and families

[63].

Strengths and limitations

Among the main strengths of the current study are the large sample size and use of
well validated measures of mental health problems developed for use with adolescents. A
particular strength is the register-based information about income that allowed us to capture
fluctuations in family income variation across childhood. This is the same information used
by the Norwegian government to estimate taxation, and is considered reliable, precise, and of

high quality.

The main aim of this study was to investigate associations between trajectories of low
income and mental health, and as such, we did not assess the factors associated with the actual
trajectories themselves. There are several reasons why families experience fluctuations in
income, such as changes in parental work affiliation or education levels, and structural
changes in the family like divorce or reconstitution [5]. Due to lack of historic information
about such events, factors causally associated with different trajectories were not explicitly

investigated in the current study.
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Another potential limitation relates to how we operationalized low income. The below
60% of median income cut-off has received criticism for being arbitrary, and only indirectly
reflecting living conditions [64]. Still, it is the agreed international measure used throughout
the EU [40,41] and is one of the most prominent and most-quoted of the EU social inclusion
indicators. There are strengths and limitations to both absolute and relative measures of low
income, and use of relative measures, such as those used in the current study, have their
merits when used within countries to identify those at risk of poverty and social exclusion

[34].

Finally, latent class analysis is probabilistic in nature, and the uncertainty of
classification into the latent classes is expressed in the probability scale of being in either of
the poverty trajectories at any given time during the period for which income information was
available. As such, the classes may deviate from the result obtained if observed data had been
used instead. However, the pattern of results was largely replicated in robustness checks using
observed data, and the classes were associated with relevant socioeconomic factors in a
meaningful way, increasing our confidence that the latent class approach has captured

meaningful patterns in the income data.

Conclusion

We used latent class analysis to investigate the association between exposure to low
income in childhood and mental health problems in a large sample of Norwegian adolescents.
No consistent pattern emerged regarding the timing or sequencing of exposure and
associations with particular types of mental health problems in adolescence, rather, having
any experience to low income in childhood appeared to be positively associated with mental

health problems in adolescence.
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Tables

Table 1. Model fit statistics for 2 through 6 classes. Bold indicates the selected model

(N = 9154).
Number of Sample-size adjusted LMR- Parametric bootstrapped likelihood
classes AlIC BIC Entropy LRT ratio test
2 18480.168 18538.862 0.947 <.001 <.001
3 18103.726 18193.723 0.946 <.001 <.001
4 17808.447 17929.748 0.929 <.001 <.001
5 17728.302 17880.907 0.939 <.001 <.001
6 17702.906 17886.814 0.943 0.078 <.001

AIC: Akaike information criterion; BIC: Bayesian information criterion; LMR-LRT: Lo-
Mendell-Rubin adjusted likelihood ratio test.
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S
Table 2. Descriptive characteristics of sample stratified by classes of family income 2
during childhood (N = 9154). o
2
o
@
7]
1. Never 2. Moving into 3. Moving out of 4. Chronic B
poor poverty poverty poor p =
N 8337 210 321 286 %
o
Age (Median) 17.34 17.14 17.18 17.33 0.057 %
Male % (n) 47.1 (3924) 47.6 (100) 49.5 (159) 45.1 (129) 0.742 §
Foreign % (n) 3.7 (303) 13.5 (27) 15.2 (47) 42.6 (118) <0.001 'B
Single parent % (n) 15.3 (1135) 32.8 (59) 28.6 (78) 29.6 (69) <0.001 2
Perceived <0.001 s
economic S
well-being % (n) 8
Poorer than others 5.9 (480) 18.4 (38) 14.0 (43) 26.4 (72) S
=
Equal to others 67.8 (5501) 60.2 (124) 68.7 (211) 56.8 (155) 3
@®
©
Better than others  26.3 (2138) 21.4 (44) 17.3 (53) 16.8 (46) g
Highest education <0.001 5
in family % (n) S
Elementary 3.7 (304) 6.4 (13) 8.3 (26) 10.9 (30) ':l
v}
Intermediate 30.7 (2532) 35.6 (72) 35.4 (111) 31.2(86) g
=}
Higher 46.9 (3859) 34.7 (70) 31.5(99) 31.5(87) Eé_
®
Unknown 18.7 (1541) 23.3 (47) 24.8 (78) 26.4 (73) oy
o
Maternal work <0.001 i
affiliation % (n) =
Work 93.4 (7331) 77.3 (143) 81.8 (239) 66.1 (160) §
3
Benefits 3.8 (300) 15.1 (28) 11.6 (34) 20.2 (49) _C%
Other 2.8 (216) 7.6 (14) 6.5(19) 13.6 (33) §
=
Paternal work <0.001 g
affiliation % (n) 3
Work 95.8 (7257) 88.3 (159) 88.5 (238) 76.8 (179) S
>
Benefits 2.8 (212) 8.3 (15) 7.4 (20) 14.6 (34) 3
(e}
Other 1.4 (107) 3.3(6) 4.1 (11) 8.6 (20) IS
N]
D
O
<
=
®
@
)
o)
@
Q
@
o
O
<
o
o
©
<
g
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Table 3. Mental health variables in adolescence stratified by classes of family income
during childhood (N = 9154).

©CoO~NOUTA,WNPE

1. Never 2. Moving 3. Moving 4. Chronic
poor into poverty out of poor
poverty Chi Pairwise
M (SD) M (SD) M (SD) M (SD) square df p comparisons

SDQ Total 10.03 (0.06) 11.28(0.32) 11.49 (0.48) 11.31(0.40) 41.365 3 <.001 1<2 3,4
14 Emotion 2.99(0.03) 3.28(0.16) 3.52(0.22) 3.29(0.18) 14.792 3 0.002 1<3

16 Conduct 1.41(0.02) 157(0.09) 1.69(0.13) 167(0.10) 19139 3 <.001 1<3,4

17 Hyper 3.92(0.02) 4.29(0.14) 4.32(0.20) 3.70(0.17) 12019 3 0007 1<2,3;2>4;3>4
19 Peer 1.71(0.02) 215(0.11) 1.95(0.15) 265(0.13) 77107 3 <.001 1<2,4;2<4;3<4
Depression  5.77(0.07) 6.74(0.41) 6.68(0.52) 6.86(0.51) 15.843 3 0001 1<2 4

22 ADHD 26.82(0.12) 27.72(0.68) 28.48(0.93) 25.74(0.88) 5667 3 0.129 -
24 Inattention 14.49 (0.08) 14.92(0.43) 15.33(0.60) 13.63(0.53) 4.704 3 0.195 -

26 Hyperactivity/  11.44 (0.06) 11.81(0.37) 11.60 (0.50) 10.58 (0.48) 3.96 3 0.266 -
27 impulsivity
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Figure 1. Latent classes across 7 time points from 2004 to 2010 (N = 9154).
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Figure 3. Association between relative poverty class and symptoms of depression and
ADHD

Point represent mean, error bars 95% confidence interval. Note: Scale on Y-axis is not
the same across panels A, B, and C.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

“ybBuAdoo Aq paroaroid 1sanb Aq 120z ‘6 |udy uo jwod fwg-uadolwg//:dny woly papeojumoq *2T0Z Joquairdas 8T uo 0£02T0-2T0z-uadolwag/9eTT 0T Se paysiignd sy :uado CIN


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2017-017030 on 18 September 2017. Downloaded from http://bmjopen.bmj.com/ on April 9, 2024 by guest. Protected by copyright.

BMJ Open

Page 31 of 34

31

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH

100°0>d ‘9'80Z = %

100°0>d ‘89'2E€ = %

L00'0>d 29201 = %

1000>d ‘2LZvT = %

100°0>d ‘96'66 = %

100°0>d ‘S5'€98 = X

6€L0=d ‘SZ'L =%

ANMITUON OO

abejuadiad
00l 08 09 ()4 0C 0
! ! ] ! !
v e
v @ e
L \v) v
v Gz e
v OV L ]
[ ] v O v
o e
° ow
Qv
vvo e
e O W
w ovw
v OoOv e
[oR 7 [ ]
Jjoodowolyn ¢y v i o ¢
Auanod Jo Jno Buinopy ¢ v
Auanod oyul Buinopy 'z o
lood JoneN | e vev

sse|) juaje] Aq payness sabejuasiad

1BYI0
sjjouag
SHOM
SNjejs YI0M [eusdjed

1BYI0
syjousg
HOM
snjejs ¥JoM |eulajey

umouyun
JaybiH
ajeIpawau|
Aeyusws|3
Ajwey ul uonyesnpa 3saybiy

SJaYJ0 uey) Janeg
SJay)o 0} [enb3]
S18Y}0 uey) Jaiood

Awouo9o3 Ajlwe4 paalasiad

yaled a|buig
ainjonays Ajlwe4

ubialo4
Apiuyg

e
lapuag
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Abstract

Objective: The aim of the current paper was to investigate the association between the
patterns of duration, timing and sequencing of exposure to low family income during
childhood, and symptoms of mental health problems in adolescence. Setting: Survey
administered to a large population-based sample of Norwegian adolescents. Participants:
Survey data from 9154 16-19 year olds (53% participation rate, 52.7% girls), was linked to
registry-based information about childhood family income from tax return data. Outcome
measures: Mental health outcomes were symptoms of emotional, conduct, hyperactivity, peer
problems and general mental health problems measured with the Strengths and Difficulties
questionnaire (SDQ), symptoms of depression measured with Short Mood and Feelings
Questionnaire (SMFQ), and symptoms of attention-deficit’/hyperactivity disorder measured
with the Adult ADHD Self-Report Scale (ASRS). Results: Latent class analysis and the BCH
approach in Mplus were used to examine associations between patterns of poverty exposure
and mental health outcomes. Four latent classes of poverty exposure emerged from the
analysis. Participants moving into poverty (2.3%), out of poverty (3.5%), or those chronically
poor (3.1%) had more symptoms of mental health problems (Cohen’s ds .16-.50) than those
with no poverty exposure (91.1%). This pattern was, however, not found for symptoms of
ADHD. The pattern of results was confirmed in robustness checks using observed data.
Conclusions: Exposure to poverty in childhood was found to be associated with most mental
health problems in adolescence. There was no strong suggestion of any timing or sequencing

effects in the patterns of associations.

Keywords: poverty; mental health; latent class analysis; childhood; adolescence; ADHD;
youth@hordaland
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Strengths and limitations of this study

Data on mental health problems obtained from a survey administered to a large
population based sample of Norwegian 16-19 year olds (N = 9154) was linked to
registry-based information about family income in childhood from tax return data
from the Norwegian Tax Administration.

Using latent class analysis, four trajectories of poverty exposure during childhood
were evident.

The association between trajectories of childhood poverty exposure and
symptoms of mental health problems in adolescence was investigated using
Mplus and the BCH approach for estimating the means of distal outcomes across
latent classes

Robustness checks were used to verify the results using observed data.

High attrition, low levels of poverty in Norway, and high school students being
overrepresented in the sample, suggest care should be taken when generalizing

the results.
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Economic volatility in childhood and adolescent mental health

Children who grow up in poverty experience mental health problems to a greater
extent than their more affluent peers [1,2]. The associations are often modest [3], however,
and particularly small when controlling for genetics, parenting practices, and other
characteristics likely to influence children’s development [4]. Wagmiller et al. [5] have
argued that one reason for the modest association may be that most prior research uses what
has been termed a “concurrent indicator approach” where income and the outcome are
measured at the same time point. This approach ignores stability and change in income over
time, camouflaging improvements and deteriorations of economic circumstances. Indeed, an
emerging body of research suggests that it is not necessarily the overall level of concurrent
deprivation that is key in understanding how income influences development, but rather, the
persistence and timing of poverty, and dynamic changes in families’ economic circumstances
over time [6-8]. Consistent with this perspective, instability or decline in income can increase
parental stress [9], parental depression [10,11], and disrupt parent-child relationships [12]. In
turn, these family stress responses to income volatility play a critical role in mediating the

effects of economic disadvantage on child outcomes [13-16].

Dissatisfactions with the concurrent indicator approach has led some researchers to
find more thorough and ecologically valid estimates of families’ economic circumstances over
time, such as averaging over several years of income [3], or statistically estimating the
permanent component of the economic resources available to the family [17,18]. Alternative
approaches have involved measuring the numbers of year a child is living in poverty (often
termed cumulative or persistent poverty), or the number and durations of poverty episodes a
child has experienced [19,20]. In general, these methodological approaches to capturing
income over time produce stronger associations with developmental outcomes than

concurrent income indicators [2,3]. Still, these approaches do not fully address the possibility
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that families may experience a variety of transitory patterns of economic circumstances over
time. Indicators of the number of episodes a child has experienced poverty, for example, may

ignore the consequences of when those episodes occurred in a child’s life.

The timing of poverty across children’s lives has also been a topic of considerable
interest. Different types of mental health problems debut at different ages [21], and
investigating the co-occurrence of risk factors such as poverty at potentially vulnerable
periods may provide more insight into mediating mechanisms. Research is equivocal about
whether poverty occurring at an early or later stage of childhood has the most impact on
mental health outcomes. Poverty in early (pre-school) childhood has been emphasized as
especially detrimental to development [22,23], as this is a crucial time for brain development
and may disrupt the many core cognitive and social competencies being acquired during this
time. In contrast, others have highlighted middle childhood [24] and early adolescence as

particularly sensitive periods [19].

The analytic approach in many studies of timing of poverty is often to investigate the
effect of being persistently poor at a particular period during childhood relative to being poor
at other times [23,25,26]. A potential limitation of some of the studies on timing is that this
analytic approach may also obscure sequencing effects, i.e. that some children move out of, or
into poverty between the different periods that are contrasted. In studies of sequencing per se,
declines in income has been found to be associated with poorer developmental outcomes
[6,13,27]. Furthermore, economic fluctuations seem especially consequential for children
living in poverty [6,22], and it has been suggested that economic fluctuations may pose even
greater risks to development, compared to disadvantaged, but stable, economic circumstances

[28].
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The present study was conducted in Norway which is a wealthy country in which
absolute deprivation is uncommon [29,30] and where there is relatively little income
inequality (as indicated by a GINI-index of .25). In 2012, for example, only 13.1% of children
(aged under 18) lived in households in relative poverty. Moreover, Norway provides an
elaborate social safety net for its residents such as access to unemployment, sickness, and
family related benefits; financial assistance; financial advice and debt counselling; temporary
accommodation; employment schemes; and health services. These social benefits may buffer
children and families with low socioeconomic status from exposure to some of the physical
hardships and psychosocial stressors associated with poverty. However, even with these
social services, poorer economic circumstances do appear to be associated with mental health
problems in Norwegian children [27,31,32]. Yet, in order to study the relatively small
population of poor children with adequate power, large samples, such as in the present study,

are required.

In Norway [33], as well as in many other developed economies [30,34,35], the
proportion of children that grow up in poverty has risen. The aim of the present study was to
investigate different economic trajectories and economic volatility during childhood and
subsequent adolescent mental health. We capitalized on historic register-based income
information linked to a large population-based study on adolescent mental health. Using latent
class analysis, we classified children into groups based on their similarity in exposure to low
income during childhood. Then, we investigated the association between class membership
and mental health outcomes among 16-19-year-olds adolescents. The advantage of latent class
analysis over alternative methods of measuring exposure to low income (e.g., approaches
based on concurrent indicators, cumulative poverty exposure, average economic status over

time, or importance of being poor in some stages of childhood relative to others), is that it
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allows us to simultaneously consider the effects of duration, timing, and sequencing of

exposure to low income during childhood [36].

Methods

Procedure and participants

In this population-based study, we used data from the youth@hordaland-survey of
adolescents conducted in 2012 in the county of Hordaland in Western Norway (N = 9154).
The main aim of youth@hordaland-survey was to assess mental health problems among all
adolescents in Hordaland County aged 16 to 19 years. All adolescents in upper secondary
education received information via e-mail, and one classroom school hour was allocated for
them to complete the questionnaire. The questionnaire was web-based and covered a broad
range of mental health issues, sleep behaviors and sleep problems, daily life functioning, use
of health care and social services, demographics, as well as a request for permission to obtain
school data, and to link the information with national registries. Those not in school received
information by post to their home address. Uni Research Health collaborated with Hordaland
County Council to conduct the study. The study was approved by The Regional Committee
for Medical and Health Research Ethics in Western Norway. The results from the current

observational study are reported according to the STROBE guidelines.

Overall, Hordaland county is considered representative of Norway with regards to
gender and rural/urban residence distribution, and the median household income is also
similar to that of the national average [37]. In the period 2005-2010, the mean proportion of
children characterized as being relative poor (see details below) in Hordaland county was

slightly lower (7.3%) than in the country as a whole (8.9%).
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Measures

Measure of relative poverty

Family income was drawn from the Norwegian national income registry and was
based on tax return data from the Norwegian Tax Administration. As the information about
income is used by the Norwegian government to estimate taxation, it is considered reliable,
precise and of high quality. Using each participant’s personal identification number, we were
able to obtain information about the equivalised disposable household income for the period
from 2004 when children were 8-11 years old, until 2010. Equivalised household income is a
measure of household income (i.e. the sum of wages and salaries, income from self-
employment, property income and transfers received minus total assessed taxes and negative
transfers) that is adjusted by an equivalence scale in order to facilitate comparison between
households of different size and composition. It may be viewed as an indicator of the
economic resources that are available to a standardized household, and accounts for
inflation/changes in median income over time. The equivalence scale used in the current study
is the European Union scale (a modification of the OECD equivalence scale) where the first
adult is given a weight of 1, subsequent adults are given a weight of 0.5 and each child below
14 is given the weight 0.3 [38]. From this measure of family income, we calculated the
proportion of adolescents in relative poverty, defined as having an equivalised household
income below 60% of the equivalised national median income for that particular year (e.g. to

calculate relative poverty proportions for 2004 we used the median income for 2004) [39,40].

Symptoms of general mental health problems

In the youth@hordaland study, adolescents completed the self-report version of the
Strengths and Difficulties Questionnaire [41,42]. The SDQ is available from

http://www.sdqinfo.org and can be downloaded freely. It consists of five subscales, each
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containing five items. The scales measure emotional symptoms, conduct problems,
hyperactivity-inattention, peer relationship problems, and prosocial behaviors (not included in
the current study). Respondents indicated on a three-point Likert-type scale to which extent a
symptom applied to them, using the options “Not true”, “Somewhat true”, or “Certainly true”.
Each of the subscales consists of five items, and all scale scores ranged from 0-10 in the
current sample. Four of the subscales (emotional-, conduct-, hyperactivity-inattention- and
peer relationship problems) are summed to provide the SDQ total difficulties scale score
(sample range 0-35), with higher scores indicating more problems. Due to the ordinal and
categorical nature of the response options, reliability was assessed using polychoric
correlation-based version of the reliability coefficients [43]. These analyses, suggested
satisfactory internal consistency for the SDQ total difficulties scale (o = 0.86) and for all
subscales (as emotional problems = 0.82, conduct problems = 0.71, hyperactivity-inattention
= 0.76, peer problems = 0.75, and prosocial behaviors = 0.77). Previous investigations has

found the SDQ to be reliable and valid instrument to use in samples of adolescents [44]

Symptoms of depression

The short version of the Moods and Feelings Questionnaire (SMFQ) [45] was used to
measure symptoms of depression. The SMFQ consists of 13 statements (e.g., “I am feeling
low”, “No one likes me”, etc.) that the participants respond to using Norwegian translations of
the response categories “Not true”, “Sometimes true”, and “True”. The SMFQ is a valid
instrument [46] with adequate psychometric properties [47], and a previous study based on
the youth@hordaland study found the SMFQ to be unidimensional, supporting the use of the
sum score of SMFQ [48]. Reliability in the current sample was excellent (range = 0-26,

ordinal a. = 0.95).
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Symptoms of attention-deficit-/hyperactivity disorder

Hyperactivity-inattention was measured using a Norwegian version of the Adult
ADHD Self-report scale [49]. The ASRS consists of 18 statements about hyperactivity-
inattention (e.g., “I never remember”, “I concentrate easily”), that the participants respond to
using options “Never”, “Rarely”, “Sometimes”, “Often”, or “Always”. The ASRS was
originally constructed for use in adults [50], but has also been validated for use among
adolescents [51]. The current study used the total score where all 18 items were added
together (range = 0-72, ordinal o = 0.91), the inattention scale consisting of nine items (range
= 0-36, ordinal a = 0.89), and the hyperactivity-impulsivity scale consisting of nine items
(range = 0-36, ordinal o = 0.84). This additional measure of ADHD was included as
symptoms of ADHD are only briefly measured by the SDQ, and the age-range in the current

sample is at the upper end of the norms of the SDQ.

Demographic variables

Gender and date of birth were identified through personal identity number in the
Norwegian National Population Register. Exact age was estimated by calculating the interval
of time between date of birth and date of study participation. Family structure (i.e. single-
[15%] or two-parent households), parental education levels (elementary [3.7%], intermediate
[30.7%], and higher) and work affiliation (i.e. work [93.4%], benefits [3.8%], or other
[including students, retirees and stay-at-home parents]), and ethnicity (Norwegian [96.3%], or

foreign) were reported by adolescents.

Statistical analysis

Latent class analysis (LCA) was used to identify subsets of participants who shared a
similar pattern of family income across all seven time points (2004-2010). LCA is a person-

centered approach that we employed to estimate the number of latent classes that could be
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established based on the family income. The following criteria were used to decide on the
number of classes to retain: Akaike Information Criterion (AIC), Bayesian Information
Criterion (BIC), and sample size adjusted BIC (adj BIC) [52]. Also, we used entropy to assess
the quality of classification, as well as Vuong-Lo-Mendell-Rubin (VLMR) adjusted likelihood
ratio test for the hypothesis that a model with one less class performs just as well. The LCA
was done in an iterative manner, where we started with 1 class, and increased the number of
classes until the fit criteria suggested a good enough model. Deciding on the retained model,
statistic criteria, parsimony, and meaningfulness of the classes was considered. Mplus version
7.4 was used for the LCA-analyses [53]. Differences in mental health variables between the
identified classes of income were also tested in Mplus using the BCH approach for estimating
the means of distal outcomes across latent classes [54]. Precursory analysis regressing family
income classes on age did not suggest any effect of age-cohort. Missing data was handled by

the full information maximum likelihood procedure in Mplus.

We further conducted robustness checks using categorizations based on observed
data. In a first set of analyses, those who had ever been below the relative poverty line in any
of the years (N = 1379) were compared to those who had never been poor (N = 7604) using
Welch corrected #-tests. In a second analysis, comparisons were made between the never poor
participants, and those who experienced relative poverty early (N = 811) or late (N = 466)
using analysis of variance (ANOVA) and Tukey’s HSD procedure for pairwise comparisons.
The two last groups were made based on having income below the relative poverty line the
2004-2006, but not later (i.e. poor early) or in 2007-2010, but not earlier (i.e. poor late). R for

Mac version 3.3.2 [55] was used for all supplementary analyses.
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Results

Classes of family income

Based on the overall consideration of the fit statistics, the meaningfulness of the
classes and model efficiency, we chose the four-class model as our final model and (see
Figure 1 for the final model). Specifically, while the model fit statistics indicated that a
four or five class solution fitted the data best (see Table 1), the LMR-LRT test indicated
that five classes was better than four and the entropy was slightly better (0.939 in the
five-class model versus 0.929). Yet, inspection of the information criterions (AIC and
BIC) indicated that little was gained by allowing for more than four classes. Moreover,
comparison of the patterns in the four and five class models did not suggest that the fifth
class yielded additional information that was qualitatively important. Finally, it was

evident that six or more classes were not supported by the data.

Insert Table 1 here

Insert Figure 1 here

The largest class, by far, we termed ‘never poor’ (class 1; 91.1%). Participants in this
class had little exposure to low income throughout childhood, and in any of the years
measured, these participants had less than 5% chance of living in relative poverty. The next
two classes were characterized by moving into- or out of low income. The ‘moving into
poverty’ (class 2) constituted 2.3% of the sample. Participants in this class had low exposure
in 2004-2006, and increasing exposure from 2007 and onwards, with a decline in 2010. The
reverse was observed for the ‘moving out of poverty’ (class 3; 3.5% of the sample), which
had relatively high exposure to low income in 2004-2006, before exposure declined towards

2010. The ‘chronically poor’ group (class 4) consisted of 3.1% of the sample, and had a much
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higher probability of exposure to low income in childhood at 75% or higher for six of the

seven years measured, before dropping to around 65% in 2010.

Associations with relevant demographic information

The four classes that emerged from the final model were associated with relevant
demographic variables in meaningful ways, supporting the validity of the classification. Those
in the ‘never poor’ group had parents with higher education levels, were less likely to live in a
single parent household, and their parents were also more likely to work, relative to the other
classes. Those in the ‘chronically poor’ group, were more likely to be ethnic minorities, have
parents with lower education levels, and their parents were more likely to not be working.
Participants in two classes of transitory poverty were placed in-between these two extremes in

their association to demographic variables, see Table 2 (and supplementary figure 1).

Insert Table 2 here

Associations with mental health

The results suggested that there was a main effect of class on all mental health

measures with the exception of symptoms of ADHD as measured with the ASRS, see Table 3.

Insert Table 3 here

Generally, a pattern emerged where participants with a consistently low probability
of being poor scored lower on mental health problems compared to participants with some
exposure to relative poverty. For the SDQ total score, participants who were 'never poor'
scored lower than participants who had experienced poverty, but there was no difference
within the poverty exposure categories (see Figure 2A). For emotional, conduct and
hyperactivity-inattention problems, participants 'never poor' scored significantly lower

relative to those who were moving into poverty, and for conduct problems, also relative to
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those 'chronicallyally poor' (all ps <.05, see Figure 2B). Participants in the 'never poor'
category also scored lower on peer problems and symptoms of depression relative to those
'chronically poor' and those 'moving out of poverty' (see Figures 2B & 3A). For peer
problems, there were also significant differences within the poverty categories, where those
'chronicallyally poor' had a higher symptom score relative to those moving into- or out of
poverty. Differences within poverty categories were also observed for symptoms of
hyperactivity-inattention, but the pattern was reversed, and 'chronically poor' participants had
the lowest score. A similar, non-significant, trend was also observed for symptoms of
hyperactivity-inattention measured with the ASRS total score and for inattention and

hyperactivity/impulsivity (see Figure 3B & 3C).

Insert Figure 2 here

Robustness checks

The results from the robustness checks using observed data were largely consistent
with those obtained from the LCA analysis. Those who never had experienced poverty had
significantly lower scores on all mental health outcomes (Cohen’s ds = .09-.27, besides
symptoms of hyperactivity/inattention measured with the ASRS; Cohen’s d = .05) compared
to those with any poverty exposure. Comparisons were also made between those categorized
as never poor, those poor early and those poor late, and there was a significant main effect of
categorization for all mental health outcomes (all ps <.05). For the SDQ total score, conduct
problems and hyperactivity, those poor early and late had significantly higher scores than
those who had never been exposed to relative poverty (Cohen’s ds = .24-.27), but did not
differ from each other. For SDQ emotional problems and symptoms of depression (measured
with SMFQ), those never poor had lower scores than those poor early (Cohen’s ds = .12-.17),

but not those poor later. For SDQ peer problems, those in early relative poverty had
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significantly higher scores than those late or never below the poverty line (Cohen’s ds = .09-
.29). For hyperactivity/inattention measured with ASRS, the test of pairwise comparisons did
not reveal any differences between groups (all ps > .05), although the ANOVA did show a
main effect (p =.032), and the never poor group had the lowest mean score. This discrepancy

is probably due to the adjustments for multiple comparisons in the Tukey HSD test.

Discussion
In this population-based study in Norway, an affluent country with very low poverty
levels, we find that having experienced relative poverty in childhood is associated with
significantly more symptoms of mental health problems in adolescence, relative to those who
never experienced relative poverty. However, an unexpected exception to this pattern was
found for symptoms of hyperactivity/inattention, where those with the most exposure, had the

fewest symptoms.

Previously, it has been found that accumulated poverty exposures are most harmful
to children’s development [56], suggesting that participants in the ‘chronically poor’ class
should display most symptoms of mental health problems. If early exposure is key [23], there
should be similarities in mental health problems among participants in the ‘chronically poor’
and ‘moving out of poverty’ classes, but if poverty exposure later in childhood is most
important [57,58], we expect similarities in mental health problems in the ‘chronically poor’
and ‘moving into poverty’ classes. Finally, we would expect children in the ‘moving into
poverty’ class to have the most symptoms of mental health problems if declines in income

matter most [22,28].

For SDQ total score, symptoms of depression and SDQ peer problems, those ‘never
poor’ reported fewer symptoms relative to those moving out of poverty and those in the

‘chronically poor’ group. This may be seen as support for the notion that early poverty
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exposure is particularly relevant for development of general mental health, depression and
peer relationship problems. However, for the SDQ total score and depression, there were no
differences within the poverty categories. For SDQ peer problems, those moving into and out
of poverty, had lower scores relative to those in the ‘chronically poor’ category. This finding
suggests that long-term, rather than transient poverty exposure may be most relevant for
development of peer problems. For SDQ emotional problems and conduct problems, there
was a significant difference between the ‘never poor’ and the ‘moving into poverty’ group,
implicating the importance of declining income. However, again, there were no statistically
significant differences within poverty categories, and for conduct problems there were also
differences between those who were ‘never poor’, and those ‘chronically poor’, so alternative

interpretations cannot be ruled out.

A curious finding was seen for symptoms of hyperactivity/inattention, measured with
the SDQ. Here the ‘never poor’ group had lower scores relative to those moving into or out of
poverty, but not relative to the ‘chronically poor’ group. Participants in the ‘chronically poor’
group also had lower scores relative to those in the transient poverty groups. A similar trend
was also observed when symptoms were measured with the ASRS. Previous studies do
suggest that ADHD is associated with a range of socioeconomic indicators, including poor
economic well-being and poverty [32,59,60], and as such, this unexpected finding warrants

further investigation before firm conclusions can be reached.

In summary, the most consistent pattern of results appeared to be that participants
who never experienced any poverty exposure had lower rates of mental health symptoms
relative to participants with any exposure to poverty, and this pattern of results was confirmed
across latent class analyses and in analyses using observed data. There was little evidence of
associations between the timing and sequencing of exposure to low income and participant’s

levels or types of mental health problems.
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Public health implications

The increase in the proportion of children who grow up in poverty is concerning in
light of the numerous studies that point to adverse short and long term negative consequences
of childhood poverty exposure [e.g., 16,61]. In the current study, poverty exposure was
associated with single-parent households, and more common among those with low parental
education levels and lower parental workforce participation. Studies suggest that reforms or
policies that reduce family unemployment in combination with progressive tax and benefit
systems may be effective in reducing child poverty rates [62]. Based on the findings from the
current study, and many others, it is likely that reducing the number of children exposed to

poverty will also have positive public health effects.

However, poverty influences on youth mental health are mainly indirect [13-16].
This suggests that strategies targeting parental mental health, family conflict, and parenting
practices may also be viable compensatory strategies, as are interventions targeting many
other domains [16]. In doing so, however, it is imperative to not oversimplify the
complexities of poverty and the stressful environment it produces for children and families

[63].

Strengths and limitations

Among the main strengths of the current study are the large sample size and use of
well validated measures of mental health problems developed for use with adolescents. A
particular strength is the register-based information about income that allowed us to capture
fluctuations in family income variation across childhood. This is the same information used
by the Norwegian government to estimate taxation, and is considered reliable, precise, and of

high quality.
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The main aim of this study was to investigate associations between trajectories of low
income and mental health, and as such, we did not assess the factors associated with the actual
trajectories themselves. There are several reasons why families experience fluctuations in
income, such as changes in parental work affiliation or education levels, and structural
changes in the family like divorce or reconstitution [5]. Due to lack of historic information
about such events, factors causally associated with different trajectories were not explicitly
investigated in the current study. Information about mental health outcomes is self-reported.
Although adolescents may provide accurate information about their own mental health [64],
there would have been stronger support for the results had measures such as clinical
evaluations been available. Another potential limitation relates to how we operationalized low
income. The below 60% of median income cut-off has received criticism for being arbitrary,
and only indirectly reflecting living conditions [65]. Still, it is the agreed international
measure used throughout the EU [39,40] and is one of the most prominent and most-quoted of
the EU social inclusion indicators. There are strengths and limitations to both absolute and
relative measures of low income, and use of relative measures, such as those used in the
current study, have their merits when used within countries to identify those at risk of poverty
and social exclusion [30]. Still, Norway has low levels of poverty and economic inequality,

which may restrict generalizability of these results.

Attrition from the study could affect generalizability, with a response rate of about
53% and with adolescents in schools overrepresented. Unfortunately, non-participation in
survey research is on the rise [66], and non-response is found related to better socioeconomic
status [67], i.e., official data shows that in 2012, 92% of all adolescents in Norway aged 16-19
attend high school [68], compared to 98% in the current study. Previous research from the
former waves of the Bergen Child Study (a longitudinal study nested within

youth@hordaland), has also identified psychological problems as a predictor for non-
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participation [69]. As the current sample may be skewed towards better socioeconomic status
and psychological health, the results may be a conservative estimate of the number of

adolescents growing up in poor families and their associated mental health problems.

Finally, latent class analysis is probabilistic in nature, and the uncertainty of
classification into the latent classes is expressed in the probability scale of being in either of
the poverty trajectories at any given time during the period for which income information was
available. As such, the classes may deviate from the result obtained if observed data had been
used instead. However, the pattern of results was largely replicated in robustness checks using
observed data, and the classes were associated with relevant socioeconomic factors in a
meaningful way, increasing our confidence that the latent class approach has captured
meaningful patterns in the income data. Still, the method does not adjust for overall level of
income, and it does not give an indication of the magnitude of the economic transition (e.g.,
moving from affluence to poverty may have greater consequences that moving from relative

poverty to poverty).

Conclusion

We used latent class analysis to investigate the association between exposure to low
income in childhood and mental health problems in a large sample of Norwegian adolescents.
No consistent pattern emerged regarding the timing or sequencing of exposure and
associations with particular types of mental health problems in adolescence, rather, having
any exposure to relative poverty in childhood appeared to be positively associated with mental

health problems in adolescence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 20pf 38

yBLAdod Ag paroaloid 1sanb Aq 120z ‘6 [udy uo jwod fwa uadolwg//:dny woiy papeojumod ‘2 T0Z Jaquialdas 8T uo 0£0.T0-2T0Z-Uadolwag/oeTT 0T St paysiiand 1s1y :usdo CA


http://bmjopen.bmj.com/

Page 21 of 38

©CoO~NOUITA,WNPE

BMJ Open

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH 21

10

11

12

13

14

References

McLeod ]D, Shanahan M]. Trajectories of poverty and children's mental health. J
Health Soc Behav 1996;37:207-20. d0i:10.2307/2137292

McLeod ]D, Shanahan M]J. Poverty, parenting and children's mental health. Am Sociol
Rev 1993;58:351-66.

Blau DM. The effect of income on child development. Rev Econ Stat 1999;81:261-
76.d0i:10.1162/003465399558067

Mayer SE. What money can“t buy: family income and children”s life chances.
Cambridge, Mass.: : Harvard University Press 1997.

Wagmiller RL Jr, Lennon MC, Kuang L, et al. The Dynamics of Economic
Disadvantage and Children's Life Chances. Am Sociol Rev 2006;71:847-66.
doi:10.1177/000312240607100507

Dearing E, McCartney K, Taylor BA. Within-child associations between family
income and externalizing and internalizing problems. Dev Psychol 2006;42:237-52.
doi:10.1037/0012-1649.42.2.237

Gennetian LA, Castells N, Morris P. Meeting the Basic Needs of Children: Does
Income Matter? Children and Youth Services Review 2010;32:1138-48.
doi:10.1016/j.childyouth.2010.03.004

Fletcher JM, Wolfe B. The importance of family income in the formation and
evolution of non-cognitive skills in childhood. Economics of Education Review
2016;54:143-54. d0i:10.1016/j.econedurev.2016.07.004

Conger RD, Conger K], Elder GH], et al. A family process model of economic hardship
and adjustment of early adolescent boys. Child Dev 1992;63:526-41.
doi:10.2307/1131344

Grunberg L, Moore SY, Greenberg E. Differences in psychological and physical
health among layoff survivors: The effect of layoff contact. ] Occup Health Psychol
2001;6:15-25. doi:10.1037//1076-8998.6.1.15

Dearing E, Taylor BA, McCartney K. Implications of family income dynamics for
women's depressive symptoms during the first 3 years after childbirth. Am J Public
Health 2004;94:1372-7.

Elder GH, Nguyen TV, Caspi A. Linking family hardship to children's lives. Child
development 1985;56:361-75.

Yeung W], Linver MR, Brooks-Gunn J. How money matters for young children's
development: parental investment and family processes. Child development
2002;73:1861-79. do0i:10.1111/1467-8624.t01-1-00511

Gershoff ET, Aber JL, Raver CC, et al. Income Is Not Enough: Incorporating Material
Hardship Into Models of Income Associations With Parenting and Child

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"ybuAdoo Aq paroalold '1sanb Aq 20z ‘6 [udy uo jwod fwg uadolwagy/:dny woly papeojumoq "/ T0Z Jaquaidas 8T uo 0£0/T0-2T0Z-uadolwag/9eTT 0T St paysiignd 1siiy :uadQ CINg


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH 22

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Development. Child Dev 2007;78:70-95. doi:10.1111/j.1467-8624.2007.00986.x

Bge T, Sivertsen B, Heiervang E, et al. Socioeconomic Status and Child Mental
Health: The Role of Parental Emotional Well-Being and Parenting Practices.
Abnorm Child Psychol 2013;42:705-15. d0i:10.1007/s10802-013-9818-9

Yoshikawa H, Aber ]JL, Beardslee WR. The effects of poverty on the mental,
emotional, and behavioral health of children and youth: implications for prevention.
Am Psychol 2012;67:272-84. doi:10.1037/a0028015

Duncan GJ, Rodgers W. Has Children Poverty Become More Persistent. Am Sociol
Rev 1991;56:538-50.

Devicienti F. Estimating poverty persistence in Britain. Empir Econ 2010;40:657-
86.d0i:10.1007/s00181-010-0350-2

Guo G. The timing of the influences of cumulative poverty on children's cognitive
ability and achievement. Soc Forces 1998;77:257-87. d0i:10.2307 /3006017

Ashworth K, Hill M, Walker R. Patterns of childhood poverty: New challenges for
policy. Journal of Policy Analysis and Management 1994;13:658-80.
doi:10.2307 /3325492

National Research Council (US) and Institute of Medicine (US) Committee on the
Prevention of Mental Disorders. Using a Developmental Framework to Guide
Prevention and Promotion. In: O'Connell ME, Boat T, Warner KE, eds. Preventing
Mental, Emotional, and Behavioral Disorders Among Young People Progress and
Possibilities. National Academies Press (US) 2009.

Dearing E, McCartney K, Taylor BA. Change in family income-to-needs matters more
for children with less. Child Dev 2001;72:1779-93. doi:10.1111/1467-8624.00378

Duncan GJ], Yeung W], Brooks-Gunn ], et al. How much does childhood poverty affect
the life chances of children? Am Sociol Rev 1998;63:406-23. d0i:10.2307 /2657556

Votruba-Drzal E. Economic disparities in middle childhood development: Does
income matter? Dev Psychol 2006;42:1154-67. doi:10.1037/0012-1649.42.6.1154

Najman JM, Clavarino A, McGee TR, et al. Timing and Chronicity of Family Poverty
and Development of Unhealthy Behaviors in Children: A Longitudinal Study. J
Adolesc Health 2010;46:538-44. d0i:10.1016/j.jadohealth.2009.12.001

NICHD. Duration and Developmental Timing of Poverty and Children's Cognitive
and Social Development From Birth Through Third Grade. Child Dev 2005;76:795-
810.d0i:10.1111/j.1467-8624.2005.00878.x

Zachrisson HD, Dearing E. Family Income Dynamics, Early Childhood Education and
Care, and Early Child Behavior Problems in Norway. Child Dev 2014;86:425-40.
doi:10.1111/cdev.12306

Moore KA, Glei DA, Driscoll AK, et al. Poverty and Welfare Patterns: Implications for

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 9f 38

yBuAdoo Aq parosrold 1sanb Ag 20z ‘6 |Udy uo /wod fwg uadolway/:dny woly papeojumod *2T0Z Jaquiaidas 8T uo 0£0.T0-LT0Z-uadolwa/oeTT 0T Se paysiignd 1siy :uado CIN


http://bmjopen.bmj.com/

Page 23 of 38

©CoO~NOUITA,WNPE

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH

29

30

31

32

33

34

35

36

37

38

39

40

41

BMJ Open

Children. J Soc Pol 2002;31:207-27.d0i:10.1017/S0047279401006602

OECD. Divided we stand. Why inequality keeps rising.
http://www.oecd.org/els/family/database.htm.
2011.http://www.oecd.org/els/soc/dividedwestandwhyinequalitykeepsrising.htm
(accessed 6 Jul2016).

UNICEF Innocenti Research Center. Report card 10: Measuring child poverty. New
league tables of child poverty in the world's richest coutries. Florence: : UNICEF
Innocenti Research Center 2012.

Bge T, Hysing M, Zachrisson HD. Low Family Income and Behavior Problems in
Norwegian Preschoolers. | Dev Behav Pediatr 2016;37:213-22.
doi:10.1097/DBP.0000000000000282

Bge T, @verland S, Lundervold AJ, et al. Socioeconomic status and children’s mental
health: results from the Bergen Child Study. Soc Psychiatry Psychiatr Epidemiol
2011;47:1557-66. doi:10.1007/s00127-011-0462-9

Riksrevisjonen. Riksrevisjonens undersgking av barnefattigdom. Dokument 3:11
(2013-2014). Fagbokforlaget AS 2014.

UNICEF Innocenti Research Center. Report card 6: Child poverty in rich countries.
Florence: 2005.

OECD - Social Policy Division - Directorate of Employment, Labour and Social
Affairs. C02.2: Child poverty. http://www.oecd.org/els/family/database.htm.
2016.http://www.oecd.org/els/soc/CO_2_2_Child_Poverty.pdf (accessed 26
Jan2017).

Wagmiller RL. The Temporal Dynamics of Childhood Economic Deprivation and
Children's Achievement. Child development perspectives 2015;9:158-63.
doi:10.1111/cdep.12125

Statistics Norway. Income and wealth statistics for households, 2012.
2012.https://www.ssb.no/en/inntekt-og-forbruk/statistikker/ithus/aar/2013-12-
18

Vos K, Zaidi MA. Equivalence scale sensitivity of poverty statistics for the member
states of the European Community. Review of Income and Wealth 1997;43:319-33.
doi:10.1111/j.1475-4991.1997.tb00222.x

Bardone B, Guio G. In-Work Poverty: New commonly agreed indicators at the EU
level. 2005.

Eurostat. Statistics explained. Glossary: At-risk-of-poverty rate.
2014.http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:At-
risk-of-poverty_rate (accessed 7 Nov2016).

Goodman R. The Strengths and Difficulties Questionnaire: a research note. J Child
Psychol Psychiatry 1997;38:581-6. d0i:10.1111/j.1469-7610.1997.tb01545 x

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

23

"ybuAdoo Aq paroalold '1sanb Aq 20z ‘6 [udy uo jwod fwg uadolwagy/:dny woly papeojumoq "/ T0Z Jaquaidas 8T uo 0£0/T0-2T0Z-uadolwag/9eTT 0T St paysiignd 1siiy :uadQ CINg


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH 24

42

43

44

45

46

47

48

49

50

51

52

53

Goodman R, Ford T, Simmons H, et al. Using the Strengths and Difficulties
Questionnaire (SDQ) to screen for child psychiatric disorders in a community
sample. Br ] Psychiatry 2000;177:534-9. d0i:10.1192/bjp.177.6.534

Gadermann AM, Guhn M, Zumbo BD. Estimating ordinal reliability for Likert-type
and ordinal item response data: A conceptual, empirical, and practical guide.
Practical Assessment, Research Evaluation 2012;17:1-13.

Muris P, Meesters C, van den Berg F. The Strengths and Difficulties Questionnaire
(SDQ) - further evidence for its reliability and validity in a community sample of
Dutch children and adolescents. Eur Child Adolesc Psychiatry 2003;12:1-8.
doi:10.1007/s00787-003-0298-2

Angold A, Costello EJ, Messer SC, et al. Development of a short questionnaire for use
in epidemiological studies of depression in children and adolescents. International
Journal of Methods in Psychiatric Research 1995;5.

Turner N, Joinson C, Peters TJ, et al. Validity of the Short Mood and Feelings
Questionnaire in late adolescence. - PubMed - NCBI. Psychological assessment
2014;26:752-62.

Sharp C, Goodyer IM, Croudace T]. The Short Mood and Feelings Questionnaire
(SMFQ): a unidimensional item response theory and categorical data factor analysis
of self-report ratings from a community sample of 7-through 11-year-old children.J
Abnorm Child Psychol 2006;34:379-91. doi:10.1007/s10802-006-9027-x

Lundervold AJ, Breivik K, Posserud MB, et al. Symptoms of depression as reported
by Norwegian adolescents on the Short Mood and Feelings Questionnaire. Front
Psychol 2013;4:613. doi:10.3389/fpsyg.2013.00613

Kessler RC, Adler L, Ames M, et al. The World Health Organization Adult ADHD Self-
Report Scale (ASRS): a short screening scale for use in the general population.
Psychol Med 2005;35:245-56.

Kessler RC, Adler LA, Gruber M]J, et al. Validity of the World Health Organization
Adult ADHD Self-Report Scale (ASRS) Screener in a representative sample of health
plan members. - PubMed - NCBI. Int | Methods Psychiatr Res 2007;16:52-65.
doi:10.1002/mpr.208

Adler LA, Shaw DM, Spencer T]J, et al. Preliminary examination of the reliability and
concurrent validity of the attention-deficit/hyperactivity disorder self-report scale
v1.1~symptom checklist to rate symptoms of attention-deficit/hyperactivity
disorder in adolescents. ] Child Adolesc Psychopharmacol 2012;22:238-44.
doi:10.1089/cap.2011.0062

Collins LM, Lanza ST. Latent Class and Latent Transition Analysis. Hoboken, NJ, USA:
: John Wiley & Sons, Inc. 2009. doi:10.1002/9780470567333

Muthén LK, Muthén BO. Mplus User's Guide. 7 ed. Los Angeles, CA: Muthén &
Muthén.: 2012.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 24 pf 38

yBuAdoo Aq parosrold 1sanb Ag 20z ‘6 |Udy uo /wod fwg uadolway/:dny woly papeojumod *2T0Z Jaquiaidas 8T uo 0£0.T0-LT0Z-uadolwa/oeTT 0T Se paysiignd 1siy :uado CIN


http://bmjopen.bmj.com/

Page 25 of 38

©CoO~NOUITA,WNPE

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH

54

55

56

57

58

59

60

61

62

63

64

65

66

BMJ Open

Asparouhov T, Muthen B. Auxiliary Variables in Mixture Modeling: Using the BCH
Method in Mplus to Estimate a Distal Outcome Model and an Arbitrary Secondary
Model. statmodel.com.
2015.http://www.statmodel.com/examples/webnotes/webnote2 1.pdf (accessed 6
Jul2016).

R Core Team. R: A Language and Environment for Statistical Computing. R
Foundation for Statistical Computing, Vienna, Austria 2016.

Duncan GJ, Brooksgunn |, Klebanov PK. Economic deprivation and early-childhood
development. Child Dev 1994;65:296-318. doi:10.1111/j.1467-
8624.1994.tb00752.x

Galambos NL, Silbereisen RK. Income Change, Parental Life Outlook, and Adolescent
Expectations for Job Success. Journal of Marriage and the Family 1987;49:141.
doi:10.2307/352678

Network NECCR. Duration and Developmental Timing of Poverty and Children's
Cognitive and Social Development from Birth through Third Grade. Child
Development 2005;76:795-810. doi:10.2307 /3696729

Russell G, Ford T, Rosenberg R, et al. The association of attention deficit
hyperactivity disorder with socioeconomic disadvantage: alternative explanations
and evidence. Journal of Child Psychology and Psychiatry, and Allied Disciplines
2014;55:436-45.doi:10.1111/jcpp.12170

Webb E. Poverty, maltreatment and attention deficit hyperactivity disorder.
Archives of Disease in Childhood 2013;98:archdischild-2012-303578-400.
doi:10.1136/archdischild-2012-303578

Duncan GJ, Ziol-Guest KM, Kalil A. Early-Childhood Poverty and Adult Attainment,
Behavior, and Health. Child Dev 2010;81:306-25.

Whiteford P, Adema W. What Works Best in Reducing Child Poverty: a Benefit or
Work Strategy? OECD. Directorate for employment, labour and social affairs 2007.
http://www.oecd.org/els

Wadsworth ME, Ahlkvist JA. Inequality Begins Outside the Home: Putting Parental
Educational Investments into Context. In: Families in an era of increasing inequality.
Cham: : Springer International Publishing 2015.95-103. doi:10.1007/978-3-319-
08308-7_7

Bevans KB, Forrest CB. The reliability and validity of children’s and adolescents’
self-reported health. In: Economic Evaluation in Child Health. Oxford University
Press 2010. 33-54. doi:10.1093/acprof:0s0/9780199547494.003.02

Bradshaw ], Mayhew E. The measurement of extreme poverty in the European
Union. Directorate-General for Employment, Social Affairs and Inclusion, European

Union 2011.

Morton SMB, Bandara DK, Robinson EM, et al. In the 21st Century, what is an

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

25

"ybuAdoo Aq paroalold '1sanb Aq 20z ‘6 [udy uo jwod fwg uadolwagy/:dny woly papeojumoq "/ T0Z Jaquaidas 8T uo 0£0/T0-2T0Z-uadolwag/9eTT 0T St paysiignd 1siiy :uadQ CINg


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH 26

67

68

69

acceptable response rate? Aust N Z | Public Health 2012;36:106-8.
doi:10.1111/j.1753-6405.2012.00854 x

Turrell G, Lynch JW, Leite C, et al. Socioeconomic disadvantage in childhood and
across the life course and all-cause mortality and physical function in adulthood:
evidence from the Alameda County Study. ] Epidemiol Community Health
2007;61:723-30. doi:10.1136/jech.2006.050609

The Directorate of Integration and Diversity (IMDi). Education participation in high
schools. httpwww.imdi.nonoFakta-og-statistikkFakta-og-statistikkUtdanningtabchr.
http://www.imdi.no/no/Fakta-og-statistikk/Fakta-og-
statistikk/Utdanning/?tab=chr2012. (accessed 12 Jun2017).

Stormark KM, Heiervang E, Heimann M, et al. Predicting nonresponse bias from

teacher ratings of mental health problems in primary school children. ] Abnorm
Child Psychol 2008;3:411-9. doi:10.1007/s10802-007-9187-3

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 26f 38

yBLAdod Ag paroaloid 1sanb Aq 120z ‘6 [udy uo jwod fwa uadolwg//:dny woiy papeojumod ‘2 T0Z Jaquialdas 8T uo 0£0.T0-2T0Z-Uadolwag/oeTT 0T St paysiiand 1s1y :usdo CA


http://bmjopen.bmj.com/

Page 27 of 38

©CoO~NOUTA,WNPE

BMJ Open

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH 27

Tables

Table 1. Model fit statistics for 2 through 6 classes. Bold indicates the selected model

(N = 9154).
Number of Sample-size adjusted LMR- Parametric bootstrapped likelihood
classes AlIC BIC Entropy LRT ratio test
2 18480.168 18538.862 0.947 <.001 <.001
3 18103.726 18193.723 0.946 <.001 <.001
4 17808.447 17929.748 0.929 <.001 <.001
5 17728.302 17880.907 0.939 <.001 <.001
6 17702.906 17886.814 0.943 0.078 <.001

AIC: Akaike information criterion; BIC: Bayesian information criterion; LMR-LRT: Lo-
Mendell-Rubin adjusted likelihood ratio test.
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Table 2. Descriptive characteristics of sample stratified by classes of family income

during childhood (N = 9154).

1. Never 2. Moving into 3. Moving out of 4. Chronically
poor poverty poverty poor p

N 8337 210 321 286
Age (Median) 17.34 17.14 17.18 17.33 0.057
Male % (n) 47.1 (3924) 47.6 (100) 49.5 (159) 45.1 (129) 0.742
Foreign % (n) 3.7 (303) 13.5 (27) 15.2 (47) 42.6 (118) <0.001
Single parent % (n)  15.3 (1135) 32.8 (59) 28.6 (78) 29.6 (69) <0.001
Perceived <0.001
economic
well-being % (n)

Poorer than 5.9 (480) 18.4 (38) 14.0 (43) 26.4 (72)
others

Equal to others 67.8 (5501) 60.2 (124) 68.7 (211) 56.8 (155)

Better than 26.3 (2138) 21.4 (44) 17.3 (53) 16.8 (46)
others
Highest education <0.001
in family % (n)

Elementary 3.7 (304) 6.4 (13) 8.3 (26) 10.9 (30)

Intermediate 30.7 (2532) 35.6 (72) 35.4 (111) 31.2 (86)

Higher 46.9 (3859) 34.7 (70) 31.5(99) 31.5(87)

Unknown 18.7 (1541) 23.3 (47) 24.8 (78) 26.4 (73)
Maternal work <0.001
affiliation % (n)

Work 93.4 (7331) 77.3 (143) 81.8 (239) 66.1 (160)

Benefits 3.8 (300) 15.1 (28) 11.6 (34) 20.2 (49)

Other 2.8 (216) 7.6 (14) 6.5 (19) 13.6 (33)
Paternal work <0.001
affiliation % (n)

Work 95.8 (7257) 88.3 (159) 88.5 (238) 76.8 (179)

Benefits 2.8 (212) 8.3 (15) 7.4 (20) 14.6 (34)

Other 1.4 (107) 3.3 (6) 4.1 (11) 8.6 (20)
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Table 3. Mental health variables in adolescence stratified by classes of family income
during childhood (N = 9154).

4.
1. Never 2. Moving 3. Moving Chronically
poor into poverty out of poor
poverty Chi Pairwise

M (SD) M (SD) M (SD) M (SD) square df p comparisons
SDQ Total 10.03 (0.06) 11.28 (0.32) 11.49(0.48) 11.31(0.40) 41365 3 <.001 1<23,4
Emotion 2.99(0.03) 3.28(0.16) 3.52(0.22) 3.29(0.18) 14792 3 0.002 1<3
Conduct 1.41(0.02) 1.57(0.09) 1.69 (0.13) 1.67 (0.10) 19.139 3 <.001 1<3,4
Hyper 3.92(0.02) 4.29(0.14) 4.32(0.20) 3.70(0.17) 12.019 3 0.007 1<2,3;2>4;3>4
Peer 1.71(0.02) 2.15(0.11) 1.95(0.15) 2.65(0.13) 77107 3 <.001 1<2,4;2<4;3<4
Depression 5.77 (0.07) 6.74(0.41) 6.68(0.52) 6.86(0.51) 15843 3 0.001 1<24
ADHD 26.82 (0.12) 27.72(0.68) 28.48(0.93) 25.74(0.88) 5.667 3 0.129 -
Inattention 14.49 (0.08) 14.92(0.43) 15.33(0.60) 13.63(0.53) 4.704 3 0.195 -
Hyperactivity/ 11.44 (0.06) 11.81(0.37) 11.60(0.50) 10.58 (0.48) 3.96 3 0.266 -

impulsivity

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

y61Adod Aq pajosioid 1senb Ag 20z ‘6 IHdy uo /wod fwq uadoligy/:dny woly papeojumoq 2 TOZ 1aquisidas 8T uo 0£0/T0-LT0z-uadolwa/9eTT 0T Se paysignd sy :uado rINg


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH 30

Figures

Figure 1. Latent classes across 7 time points from 2004 to 2010 (N = 9154).

Figure 2. Association between relative poverty class and symptoms of general mental
health problems

Note. Point represent mean, error bars 95% confidence interval. Note: Scale on Y-axis is
not the same across panels A and B.

Figure 3. Association between relative poverty class and symptoms of depression and
ADHD

Note. Point represent mean, error bars 95% confidence interval. Note: Scale on Y-axis is
not the same across panels A, B, and C.

Supplementary figure 1. Association between relative poverty class and demographics.
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Figure 1. Latent classes across 7 time points from 2004 to 2010 (N = 9154).

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

0
1
2
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

PRPRPOO~NOOOPRAWDNPE

BMJ Open

A SDQ Total score
15 5= 24}
d=24
d=.26
(9= 23}
d=.23
010 ———
Q
(5]
@
c
©
L)
=
5
04 Significant pairwise comparisons: 1 <2, 3, 4
1. Never poor 2. Moving out of poverty 3. Moving into poverty 4. Chronic poor
B Emotional problems Conduct problems
6 6
(d= 20}
d=.20
o a
& o R e R R L (=]
- B — N Bt -+ 8
S ) = 3= 78]
g g d=.18
=, =, d=.19
I Pt EAL LRIt EX
o significant pairwise comparisons: 1 <3 04 Significant pairwise comparisons: 1 <3, 4
1.Neverpoor 2. Moving out of poverty 3. Moving into poverty 4. Chronic poor 1. Neverpoor 2. Moving out of poverty 3. Moving into poverty 4. Chronic poor
Hyperactivity/inattention problems Peer problems
6 6
(d= 16}
T 19=16] 1
d=.15 I

ot e I S _:{ ot
8 8
2 d=.20 @ . {d= 50}
S 1 G- 20l ] 8
g 1d= .20} g = ‘3:

2 2 ____-»——‘EE"”’---——-E—"

- =—{a=a0—
1 4= 22 )
d=22
o Significant pairwise comparisons: 1 <2, 3;2> 4;3> 4 04 Significant pairwise comparisons: 1 <2, 4,2 <4;3<4

1.Neverpoor 2. Moving out of poverty 3. Moving into poverty 4. Chronic poor

Figure 2. Association between relative poverty class and symptoms of general mental health problems. Note.

1. Never poor 2. Moving out of poverty 3. Moving into poverty 4. Chronic poor

Point represent mean, error bars 95% confidence interval. Note: Scale on Y-axis is not the same across
panels A and B.! +

355x355mm (300 x 300 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 32pf 38

yBLAdod Aq paroaloid 1sanb Aq £Z0z ‘6 udy uo wod fwa uadolg//:dny woiy papeojumod ‘2 T0Z Jaquialdas 8T uo 0£0.T0-2T0Z-uadolwg/oeTT 0T St paysiiand 1s1y :uado A


http://bmjopen.bmj.com/

Page 33 of 38 BMJ Open

A Symptoms of depression
10.0

(d= 18}
d=.18

o — T e T

5.0

P OO~NOULAWNPE

[l el e
wWN PO
Mean score

2.5

=
[62 ¥

0.0{ Significant pairwise comparisons: 1 <2, 4

=
()]

1. Never poor 2. Moving out of poverty 3. Moving into poverty 4. Chronic poor

[En
\l

B ASRS Total score

B
© ©

* U — e e Y

20

N
o

I

NDNDNDNDNDN
OOk, WNRE

Mean score
o 3

No significant pairwise comparisons.

1. Never poor 2. Moving out of poverty 3. Moving into poverty 4. Chronic poor

N N
o~
o

ASRS inattention ASRS hyperactivity
20 20

N eSS +o

W N
o ©

o

w
=

1

w
N

T

0

W ww

g b w
Mean score

- 5
Mean score

o 5

w
»

No significant pairwise comparisons.

o

No significant pairwise comparisons.

w
~

1.Neverpoor 2. Moving out of poverty 3. Moving into poverty 4. Chronic poor 1. Never poor 2. Moving aut of poverty 3. Moving into poverty 4. Chronic poor

A WW
O O

Figure 3. Association between relative poverty class and symptoms of depression and ADHD
Note. Point represent mean, error bars 95% confidence interval. Note: Scale on Y-axis is not the same
across panels A, B, and C.

P
WN P

355x355mm (300 x 300 DPI)

oo oauabhbdbbbDdDdD
QUOWONOURARWNRPOOOLO~NO O

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdod Aq paroaloid 1sanb Aq £Z0z ‘6 [udy uo jwod fwa uadolwg//:dny woi papeojumod *2T0Z Jaquialdas 8T uo 0£0LTO-2T0z-uadolwag/9eTT 0T St paysiand 1siy :uadO cINg


http://bmjopen.bmj.com/

P OO~NOULAWNPE

U OB DMBEMDIAMDIMBAEDIAMDIMDANWOWWWWWWWWWWNDNNDNNNNMNNNNRPRPRPEPRERPERRERE
QOO NOUPRRWNRPOOO~NOUOPRRWNPRPOOONOOUOPRARWNRPEPOOONOODURMAWNPOOO~NOOUUDMWNEO

BMJ Open

Percentages Stratified by Latent Class

Gender
Male A®A e 1. Never poor
o 2. Moving into poverty
i A 3. Moving out of poverty
Et:;'(::le‘g:y o oA a A 4. Chronic poor

Family structure
Single parent . P el

Perceived Family Economy

Poorer than others L] Ao A
Equal to others Ao &
Better than others Y NI

Highest education in family

Elementary e OAA
Intermediate L]
Higher Ao °
Unknown e oMM

Maternal work status

Work A o A
Benefits e Ao A
Other e /o A

Paternal work status

Work A o

Benefits o o A
Other o\ A

Percentage

189x136mm (300 x 300 DPI)

x?=1.25,

%% =863.55,

%% =99.96,

¥?=242.72,

%2 =102.62,

¥?=337.68,

%% =208.6,

P=0.748

P <0.001

P <0.001

P <0.001

P <0.001

P <0.001

P <0.001

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 34pf 38

yBLAdod Aq paroaloid 1sanb Aq £Z0z ‘6 udy uo wod fwa uadolwg/:dny woiy papeojumod ‘2 T0Z Jaquialdas 8T uo 0£0.T0-2T0Z-uadolwg/oeTT 0T St paysiiand 1s1y :uado CA


http://bmjopen.bmj.com/

Page 35 of 38 BMJ Open

STROBE Statement—checklist of items that should be included in reports of observational studies

Item Page Relevant text from
No. Recommendation No. manuscript

©CoO~NOUITA,WNPE

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract Title, 2 Title: Economic volatility in
10 childhood and subsequent
adolescent mental health

13 problems: A longitudinal
14 population-based study of
15 adolescents

16 (b) Provide in the abstract an informative and balanced summary of what was done and what was 2 Exposure to low income in
found childhood was found to be

19 associated with most mental

20 health problems in adolescence.

21 There was no strong suggestion

of any timing or sequencing

effects in the patterns of

25 associations.

26 Introduction
Background/rationale

N

Explain the scientific background and rationale for the investigation being reported 5-8

29 Objectives 3 State specific objectives, including any prespecified hypotheses 7-8

30 Methods
Study design 4 Present key elements of study design early in the paper 2,37

33 Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, 8-9

34 follow-up, and data collection

35 Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of 8
participants. Describe methods of follow-up

Case-control study—Give the eligibility criteria, and the sources and methods of case

39 ascertainment and control selection. Give the rationale for the choice of cases and controls

40 Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of

41 participants

46 WBLAdod Aq pa10a10id 1sanb Aq 120z FE A B TRIGS G USdoIbH R A WA PEEbESIUMTH /T 2 BaRIsII8E 1B B2 04181 T0z-usdolwa/as TT'0T se paysiand 11 :uado rINgG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open Page 36 of 38

(b) Cohort study—For matched studies, give matching criteria and number of exposed and
unexposed

Case-control study—For matched studies, give matching criteria and the number of controls per
case

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. 9-11

Give diagnostic criteria, if applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment 8-11

measurement (measurement). Describe comparability of assessment methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias 12,14,15-16,19-
20

Study size 10 Explain how the study size was arrived at 8

Continued on next page

WBLAdos Aq pa1osiold 1sanB Aq vZ0z FELIEN b TRIGSIIE D8It AR RGP FEpEAUMSH /T 2 RaRIsIdeK §£ 118 B2 0Y 10T T0z-usdolwa/oe TT 0T se pausignd 1s1i :usdo cg


http://bmjopen.bmj.com/

Page 37 of 38 BMJ Open

1

2

3

4 Quantitative 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which 9-11
2 variables groupings were chosen and why

7 Statistical 12 (a) Describe all statistical methods, including those used to control for confounding 12

8 methods (b) Describe any methods used to examine subgroups and interactions 12

9 (c) Explain how missing data were addressed 12
12 (d) Cohort study—If applicable, explain how loss to follow-up was addressed 12, 19-20
12 Case-control study—If applicable, explain how matching of cases and controls was addressed

13 Cross-sectional study—If applicable, describe analytical methods taking account of sampling

14 strategy

ig (e) Describe any sensitivity analyses 12
17 Results

18 Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined 8

;—9 for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed

22 (b) Give reasons for non-participation at each stage 8

22 (c) Consider use of a flow diagram NA
23 Descriptive data ~ 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on 8,28
24 exposures and potential confounders

gg (b) Indicate number of participants with missing data for each variable of interest

27 (¢) Cohort study—Summarise follow-up time (eg, average and total amount)

28 Outcome data 15% Cohort study—Report numbers of outcome events or summary measures over time

29 Case-control study—Report numbers in each exposure category, or summary measures of exposure

32 Cross-sectional study—Report numbers of outcome events or summary measures 29-30
32 Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision

33 (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were

34 included

gg (b) Report category boundaries when continuous variables were categorized

37 (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time

38 period

39 Continued on next page

40

41

42

43

44 3

45

j? WyBLAdd Aq patosiold 1senb Aq 120z FE NG Bb TEIOSHUE T8daItut P IR ISP SehediuMdd /T J2 Ba Risidas § 1B 326 T0T) Toz-usdolwa/ee TT 0T se paysijand 1siy :usdo ciNg
48


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

BMJ Open

Page 38 of 38

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 12

Discussion

Key results 18 Summarise key results with reference to study objectives 16

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss 18-19
both direction and magnitude of any potential bias

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of 16-21
analyses, results from similar studies, and other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results 19-20

Other information

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the 4

original study on which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.

WBLAdoD Aq pa1osiold 1sanB Aq vz0z FELIEN b TRIGSIIE D8It R RGP FEpEAUMSH /T 52 RaRIsIEeK §£ 118 B2 0Y 10T} T 0z-usdolwa/oeTT 0T se pausignd 1s1i :usdo cg


http://bmjopen.bmj.com/

BMJ Open

BM) Open

Economic volatility in childhood and subsequent adolescent
mental health problems: A longitudinal population-based

study of adolescents

Journal:

BMJ Open

Manuscript ID

bmjopen-2017-017030.R2

Article Type:

Research

Date Submitted by the Author:

03-Jul-2017

Complete List of Authors:

Bge, Tormod; Uni Research Health, Regional Centre for Child and Youth
Mental Health and Child Welfare

Skogen, Jens; Nasjonalt folkehelseinstitutt; Helse Stavanger HF, Alcohol
and Drug Research Western Norway

Sivertsen, Bgrge; Nasjonalt folkehelseinstitutt; Uni Research AS, Regional
Centre for Child and Youth Mental Health and Child Welfare

Hysing, Mari; Uni Research Health, Regional Centre for Child and Youth
Mental Health and Child Welfare

Petrie, Keith; University of Auckland, Department of Psychological Medicine
Dearing, Eric; Boston college, 6Department of Counseling, Developmental,
and Educational Psychology; University of Oslo, Norwegian Center for Child
Behavioral Development

Zachrisson, Henrik; University of Oslo, Norwegian Center for Child
Behavioral Development; University of Oslo, Center for Educational
Measurement, Faculty of Educational Sciences

<b>Primary Subject
Heading</b>:

Mental health

Secondary Subject Heading:

Epidemiology, Public health

Keywords:

poverty, MENTAL HEALTH, latent class analysis, childhood, adolescence

ARONE

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

“ybuAdoo Aq paroaioid 1sanb Aq 120z ‘6 |udy uo jwod fwg-uadolwg//:dny woly papeojumoq *2T0Z Joquairdas 8T uo 0£02T0-2T0Z-uadolwag/9eTT 0T Sk paysiignd sy :uado CING


http://bmjopen.bmj.com/

Page 1 of 38

©CoO~NOUITA,WNPE

BMJ Open

Economic volatility in childhood and subsequent adolescent mental health problems: A

longitudinal population-based study of adolescents

Tormod Bee': PhD

Jens Christoffer Skogen®: PhD
Berge Sivertsen'”*: PhD

Mari Hysing': PhD

Keith J. Petrie’: PhD

Eric Dearing®®: PhD

Henrik Daae Zachrisson”*: PhD

Affiliations

'Regional Centre for Child and Youth Mental Health and Child Welfare, Uni Research
Health, Bergen, Norway.

?Alcohol and Drug Research Western Norway, Stavanger University Hospital, Stavanger,
Norway

*Department of Health Promotion, Norwegian Institute of Public Health, Bergen, Norway.
* Department of Psychiatry, Helse Fonna HF, Haugesund, Norway.

> Department of Psychological Medicine, University of Auckland, Auckland, New Zealand.

6Departmen‘[ of Counseling, Developmental, and Educational Psychology, Boston College,
US.

"Center for Educational Measurement, Faculty of Educational Sciences, University of Oslo.

*Norwegian Center for Child Behavioral Development, University of Oslo.

Corresponding author and contact for reprint requests:

Tormod Bge PhD, Regional Centre for Child and Youth Mental Health and Child Welfare, Uni
Research Health, Bergen, Norway, Mailbox 7810, 5020 Bergen, Norway, Tel.: +47 55 58 86 75, E-
mail: tormod.boe@uni.no. ORICD: 0000-0002-0968-7537

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

ybuAdoo Aq paraslold 1senb Aq £z0z ‘6 idy uo /wod (wg uadolwg)/:dny woiy papeojumoq *2T0Z J8quisldas 8T uo 0£0.T0-2T0Z-uadolwa/9eTT 0T se paysiignd sy :usdO (NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH 2

Abstract

Objective: The aim of the current paper was to investigate the association between the
patterns of duration, timing and sequencing of exposure to low family income during
childhood, and symptoms of mental health problems in adolescence. Setting: Survey
administered to a large population-based sample of Norwegian adolescents. Participants:
Survey data from 9154 16-19 year olds (53% participation rate, 52.7% girls), was linked to
registry-based information about childhood family income from tax return data. Outcome
measures: Mental health outcomes were symptoms of emotional, conduct, hyperactivity, peer
problems and general mental health problems measured with the Strengths and Difficulties
questionnaire (SDQ), symptoms of depression measured with Short Mood and Feelings
Questionnaire (SMFQ), and symptoms of attention-deficit’/hyperactivity disorder measured
with the Adult ADHD Self-Report Scale (ASRS). Results: Latent class analysis and the BCH
approach in Mplus were used to examine associations between patterns of poverty exposure
and mental health outcomes. Four latent classes of poverty exposure emerged from the
analysis. Participants moving into poverty (2.3%), out of poverty (3.5%), or those chronically
poor (3.1%) had more symptoms of mental health problems (Cohen’s ds .16-.50) than those
with no poverty exposure (91.1%). This pattern was, however, not found for symptoms of
ADHD. The pattern of results was confirmed in robustness checks using observed data.
Conclusions: Exposure to poverty in childhood was found to be associated with most mental
health problems in adolescence. There was no strong suggestion of any timing or sequencing

effects in the patterns of associations.

Keywords: poverty; mental health; latent class analysis; childhood; adolescence; ADHD;
youth@hordaland
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Strengths and limitations of this study

Data on mental health problems obtained from a survey administered to a large
population based sample of Norwegian 16-19 year olds (N = 9154) was linked to
registry-based information about family income in childhood from tax return data
from the Norwegian Tax Administration.

Using latent class analysis, four trajectories of poverty exposure during childhood
were evident.

The association between trajectories of childhood poverty exposure and
symptoms of mental health problems in adolescence was investigated using
Mplus and the BCH approach for estimating the means of distal outcomes across
latent classes

Robustness checks were used to verify the results using observed data.

High attrition, low levels of poverty in Norway, and high school students being
overrepresented in the sample, suggest care should be taken when generalizing

the results.
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Economic volatility in childhood and adolescent mental health

Children who grow up in poverty experience mental health problems to a greater
extent than their more affluent peers [1,2]. The associations are often modest [3], however,
and particularly small when controlling for genetics, parenting practices, and other
characteristics likely to influence children’s development [4]. Wagmiller et al. [5] have
argued that one reason for the modest association may be that most prior research uses what
has been termed a “concurrent indicator approach” where income and the outcome are
measured at the same time point. This approach ignores stability and change in income over
time, camouflaging improvements and deteriorations of economic circumstances. Indeed, an
emerging body of research suggests that it is not necessarily the overall level of concurrent
deprivation that is key in understanding how income influences development, but rather, the
persistence and timing of poverty, and dynamic changes in families’ economic circumstances
over time [6-8]. Consistent with this perspective, instability or decline in income can increase
parental stress [9], parental depression [10,11], and disrupt parent-child relationships [12]. In
turn, these family stress responses to income volatility play a critical role in mediating the

effects of economic disadvantage on child outcomes [13-16].

Dissatisfactions with the concurrent indicator approach has led some researchers to
find more thorough and ecologically valid estimates of families’ economic circumstances over
time, such as averaging over several years of income [3], or statistically estimating the
permanent component of the economic resources available to the family [17,18]. Alternative
approaches have involved measuring the numbers of year a child is living in poverty (often
termed cumulative or persistent poverty), or the number and durations of poverty episodes a
child has experienced [19,20]. In general, these methodological approaches to capturing
income over time produce stronger associations with developmental outcomes than

concurrent income indicators [2,3]. Still, these approaches do not fully address the possibility
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that families may experience a variety of transitory patterns of economic circumstances over
time. Indicators of the number of episodes a child has experienced poverty, for example, may

ignore the consequences of when those episodes occurred in a child’s life.

The timing of poverty across children’s lives has also been a topic of considerable
interest. Different types of mental health problems debut at different ages [21], and
investigating the co-occurrence of risk factors such as poverty at potentially vulnerable
periods may provide more insight into mediating mechanisms. Research is equivocal about
whether poverty occurring at an early or later stage of childhood has the most impact on
mental health outcomes. Poverty in early (pre-school) childhood has been emphasized as
especially detrimental to development [22,23], as this is a crucial time for brain development
and may disrupt the many core cognitive and social competencies being acquired during this
time. In contrast, others have highlighted middle childhood [24] and early adolescence as

particularly sensitive periods [19].

The analytic approach in many studies of timing of poverty is often to investigate the
effect of being persistently poor at a particular period during childhood relative to being poor
at other times [23,25,26]. A potential limitation of some of the studies on timing is that this
analytic approach may also obscure sequencing effects, i.e. that some children move out of, or
into poverty between the different periods that are contrasted. In studies of sequencing per se,
declines in income has been found to be associated with poorer developmental outcomes
[6,13,27]. Furthermore, economic fluctuations seem especially consequential for children
living in poverty [6,22], and it has been suggested that economic fluctuations may pose even
greater risks to development, compared to disadvantaged, but stable, economic circumstances

[28].
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The present study was conducted in Norway which is a wealthy country in which
absolute deprivation is uncommon [29,30] and where there is relatively little income
inequality (as indicated by a GINI-index of .25). In 2012, for example, only 13.1% of children
(aged under 18) lived in households in relative poverty. Moreover, Norway provides an
elaborate social safety net for its residents such as access to unemployment, sickness, and
family related benefits; financial assistance; financial advice and debt counselling; temporary
accommodation; employment schemes; and health services. These social benefits may buffer
children and families with low socioeconomic status from exposure to some of the physical
hardships and psychosocial stressors associated with poverty. However, even with these
social services, poorer economic circumstances do appear to be associated with mental health
problems in Norwegian children [27,31,32]. Yet, in order to study the relatively small
population of poor children with adequate power, large samples, such as in the present study,

are required.

In Norway [33], as well as in many other developed economies [30,34,35], the
proportion of children that grow up in poverty has risen. The aim of the present study was to
investigate different economic trajectories and economic volatility during childhood and
subsequent adolescent mental health. We capitalized on historic register-based income
information linked to a large population-based study on adolescent mental health. Using latent
class analysis, we classified children into groups based on their similarity in exposure to low
income during childhood. Then, we investigated the association between class membership
and mental health outcomes among 16-19-year-olds adolescents. The advantage of latent class
analysis over alternative methods of measuring exposure to low income (e.g., approaches
based on concurrent indicators, cumulative poverty exposure, average economic status over

time, or importance of being poor in some stages of childhood relative to others), is that it
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allows us to simultaneously consider the effects of duration, timing, and sequencing of

exposure to low income during childhood [36].

Methods

Procedure and participants

In this population-based study, we used data from the youth@hordaland-survey of
adolescents conducted in 2012 in the county of Hordaland in Western Norway (N = 9154).
The main aim of youth@hordaland-survey was to assess mental health problems among all
adolescents in Hordaland County aged 16 to 19 years. All adolescents in upper secondary
education received information via e-mail, and one classroom school hour was allocated for
them to complete the questionnaire. The questionnaire was web-based and covered a broad
range of mental health issues, sleep behaviors and sleep problems, daily life functioning, use
of health care and social services, demographics, as well as a request for permission to obtain
school data, and to link the information with national registries. Those not in school received
information by post to their home address. Uni Research Health collaborated with Hordaland
County Council to conduct the study. The study was approved by The Regional Committee
for Medical and Health Research Ethics in Western Norway. The results from the current

observational study are reported according to the STROBE guidelines.

Overall, Hordaland county is considered representative of Norway with regards to
gender and rural/urban residence distribution, and the median household income is also
similar to that of the national average [37]. In the period 2005-2010, the mean proportion of
children characterized as being relative poor (see details below) in Hordaland county was
slightly lower (7.3%) than in the country as a whole (8.9%). Official data shows thatin

2012, 92% of all adolescents in Norway aged 16-19 attended high school [38], compared
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to 98% in the current sample. The GPA in current sample was comparable to the

national GPA, but somewhat lower than the GPA in Hordaland country [39].

Measures

Measure of relative poverty

Family income was drawn from the Norwegian national income registry and was
based on tax return data from the Norwegian Tax Administration. As the information about
income is used by the Norwegian government to estimate taxation, it is considered reliable,
precise and of high quality. Using each participant’s personal identification number, we were
able to obtain information about the equivalised disposable household income for the period
from 2004 when children were 8-11 years old, until 2010. Equivalised household income is a
measure of household income (i.e. the sum of wages and salaries, income from self-
employment, property income and transfers received minus total assessed taxes and negative
transfers) that is adjusted by an equivalence scale in order to facilitate comparison between
households of different size and composition. It may be viewed as an indicator of the
economic resources that are available to a standardized household, and accounts for
inflation/changes in median income over time. The equivalence scale used in the current study
is the European Union scale (a modification of the OECD equivalence scale) where the first
adult is given a weight of 1, subsequent adults are given a weight of 0.5 and each child below
14 is given the weight 0.3 [40]. From this measure of family income, we calculated the
proportion of adolescents in relative poverty, defined as having an equivalised household
income below 60% of the equivalised national median income for that particular year (e.g. to
calculate relative poverty proportions for 2004 we used the median income for 2004). This
criteria corresponds to the criteria used in income inequality statistics in the European Union

[41,42].
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Symptoms of general mental health problems

In the youth@hordaland study, adolescents completed the self-report version of the
Strengths and Difficulties Questionnaire [43,44]. The SDQ is available from
http://www.sdqinfo.org and can be downloaded freely. It consists of five subscales, each
containing five items. The scales measure emotional symptoms, conduct problems,
hyperactivity-inattention, peer relationship problems, and prosocial behaviors (not included in
the current study). Respondents indicated on a three-point Likert-type scale to which extent a
symptom applied to them, using the options “Not true”, “Somewhat true”, or “Certainly true”.
Each of the subscales consists of five items, and all scale scores ranged from 0-10 in the
current sample. Four of the subscales (emotional-, conduct-, hyperactivity-inattention- and
peer relationship problems) are summed to provide the SDQ total difficulties scale score
(sample range 0-35), with higher scores indicating more problems. Due to the ordinal and
categorical nature of the response options, reliability was assessed using polychoric
correlation-based version of the reliability coefficients [45]. These analyses, suggested
satisfactory internal consistency for the SDQ total difficulties scale (o = 0.86) and for all
subscales (as emotional problems = 0.82, conduct problems = 0.71, hyperactivity-inattention
= (.76, peer problems = 0.75, and prosocial behaviors = 0.77). Previous investigations has

found the SDQ to be reliable and valid instrument to use in samples of adolescents [46]

Symptoms of depression

The short version of the Moods and Feelings Questionnaire (SMFQ) [47] was used to
measure symptoms of depression. The SMFQ consists of 13 statements (e.g., “I am feeling
low”, “No one likes me”, etc.) that the participants respond to using Norwegian translations of
the response categories “Not true”, “Sometimes true”, and “True”. The SMFQ is a valid

instrument [48] with adequate psychometric properties [49], and a previous study based on
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the youth@hordaland study found the SMFQ to be unidimensional, supporting the use of the
sum score of SMFQ [50]. Reliability in the current sample was excellent (range = 0-26,

ordinal o = 0.95).

Symptoms of attention-deficit-/hyperactivity disorder

Hyperactivity-inattention was measured using a Norwegian version of the Adult
ADHD Self-report scale [51]. The ASRS consists of 18 statements about hyperactivity-
inattention (e.g., “l never remember”, “I concentrate easily”), that the participants respond to
using options “Never”, “Rarely”, “Sometimes”, “Often”, or “Always”. The ASRS was
originally constructed for use in adults [52], but has also been validated for use among
adolescents [53]. The current study used the total score where all 18 items were added
together (range = 0-72, ordinal o = 0.91), the inattention scale consisting of nine items (range
= 0-36, ordinal a = 0.89), and the hyperactivity-impulsivity scale consisting of nine items
(range = 0-36, ordinal a = 0.84). This additional measure of ADHD was included as
symptoms of ADHD are only briefly measured by the SDQ, and the age-range in the current

sample is at the upper end of the norms of the SDQ.

Demographic variables

Gender and date of birth were identified through personal identity number in the
Norwegian National Population Register. Exact age was estimated by calculating the interval
of time between date of birth and date of study participation. Family structure (i.e. single-
[15%] or two-parent households), parental education levels (elementary [3.7%], intermediate
[30.7%], and higher) and work affiliation (i.e. work [93.4%], benefits [3.8%], or other
[including students, retirees and stay-at-home parents]), and ethnicity (Norwegian [96.3%], or

foreign) were reported by adolescents.
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Statistical analysis

Latent class analysis (LCA) was used to identify subsets of participants who shared a
similar pattern of family income across all seven time points (2004-2010). LCA is a person-
centered approach that we employed to estimate the number of latent classes that could be
established based on the family income. The following criteria were used to decide on the
number of classes to retain: Akaike Information Criterion (AIC), Bayesian Information
Criterion (BIC), and sample size adjusted BIC (adj BIC) [54]. Also, we used entropy to assess
the quality of classification, as well as Vuong-Lo-Mendell-Rubin (VLMR) adjusted likelihood
ratio test for the hypothesis that a model with one less class performs just as well. The LCA
was done in an iterative manner, where we started with 1 class, and increased the number of
classes until the fit criteria suggested a good enough model. Deciding on the retained model,
statistic criteria, parsimony, and meaningfulness of the classes was considered. Mplus version
7.4 was used for the LCA-analyses [55]. Differences in mental health variables between the
identified classes of income were also tested in Mplus using the BCH approach for estimating
the means of distal outcomes across latent classes [56]. Precursory analysis regressing family
income classes on age did not suggest any effect of age-cohort. Missing data was handled by

the full information maximum likelihood procedure in Mplus.

We further conducted robustness checks using categorizations based on observed
data. In a first set of analyses, those who had ever been below the relative poverty line in any
of the years (N = 1379) were compared to those who had never been poor (N = 7604) using
Welch corrected #-tests. In a second analysis, comparisons were made between the never poor
participants, and those who experienced relative poverty early (N = 811) or late (N = 466)
using analysis of variance (ANOVA) and Tukey’s HSD procedure for pairwise comparisons.

The two last groups were made based on having income below the relative poverty line the
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2004-2006, but not later (i.e. poor early) or in 2007-2010, but not earlier (i.e. poor late). R for

Mac version 3.3.2 [57] was used for all supplementary analyses.

Results

Classes of family income

Based on the overall consideration of the fit statistics, the meaningfulness of the
classes and model efficiency, we chose the four-class model as our final model and (see
Figure 1 for the final model). Specifically, while the model fit statistics indicated that a
four or five class solution fitted the data best (see Table 1), the LMR-LRT test indicated
that five classes was better than four and the entropy was slightly better (0.939 in the
five-class model versus 0.929). Yet, inspection of the information criterions (AIC and
BIC) indicated that little was gained by allowing for more than four classes. Moreover,
comparison of the patterns in the four and five class models did not suggest that the fifth
class yielded additional information that was qualitatively important. Finally, it was

evident that six or more classes were not supported by the data.

Insert Table 1 here

Insert Figure I here

The largest class, by far, we termed ‘never poor’ (class 1; 91.1%). Participants in this
class had little exposure to low income throughout childhood, and in any of the years
measured, these participants had less than 5% chance of living in relative poverty. The next
two classes were characterized by moving into- or out of low income. The ‘moving into
poverty’ (class 2) constituted 2.3% of the sample. Participants in this class had low exposure
in 2004-2006, and increasing exposure from 2007 and onwards, with a decline in 2010. The

reverse was observed for the ‘moving out of poverty’ (class 3; 3.5% of the sample), which
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had relatively high exposure to low income in 2004-2006, before exposure declined towards
2010. The ‘chronically poor’ group (class 4) consisted of 3.1% of the sample, and had a much
higher probability of exposure to low income in childhood at 75% or higher for six of the

seven years measured, before dropping to around 65% in 2010.

Associations with relevant demographic information

The four classes that emerged from the final model were associated with relevant
demographic variables in meaningful ways, supporting the validity of the classification. Those
in the ‘never poor’ group had parents with higher education levels, were less likely to live in a
single parent household, and their parents were also more likely to work, relative to the other
classes. Those in the ‘chronically poor’ group, were more likely to be ethnic minorities, have
parents with lower education levels, and their parents were more likely to not be working.
Participants in two classes of transitory poverty were placed in-between these two extremes in

their association to demographic variables, see Table 2 (and supplementary figure 1).

Insert Table 2 here

Associations with mental health

The results suggested that there was a main effect of class on all mental health

measures with the exception of symptoms of ADHD as measured with the ASRS, see Table 3.

Insert Table 3 here

Generally, a pattern emerged where participants with a consistently low probability
of being poor scored lower on mental health problems compared to participants with some
exposure to relative poverty. For the SDQ total score, participants who were 'never poor'
scored lower than participants who had experienced poverty, but there was no difference

within the poverty exposure categories (see Figure 2A). For emotional, conduct and
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hyperactivity-inattention problems, participants 'never poor' scored significantly lower
relative to those who were moving into poverty, and for conduct problems, also relative to
those 'chronicallyally poor' (all ps <.05, see Figure 2B). Participants in the 'never poor'
category also scored lower on peer problems and symptoms of depression relative to those
'chronically poor' and those 'moving out of poverty' (see Figures 2B & 3A). For peer
problems, there were also significant differences within the poverty categories, where those
'chronicallyally poor' had a higher symptom score relative to those moving into- or out of
poverty. Differences within poverty categories were also observed for symptoms of
hyperactivity-inattention, but the pattern was reversed, and 'chronically poor' participants had
the lowest score. A similar, non-significant, trend was also observed for symptoms of
hyperactivity-inattention measured with the ASRS total score and for inattention and

hyperactivity/impulsivity (see Figure 3B & 3C).

Insert Figure 2 here

Robustness checks

The results from the robustness checks using observed data were largely consistent
with those obtained from the LCA analysis. Those who never had experienced poverty had
significantly lower scores on all mental health outcomes (Cohen’s ds = .09-.27, besides
symptoms of hyperactivity/inattention measured with the ASRS; Cohen’s d = .05) compared
to those with any poverty exposure. Comparisons were also made between those categorized
as never poor, those poor early and those poor late, and there was a significant main effect of
categorization for all mental health outcomes (all ps <.05). For the SDQ total score, conduct
problems and hyperactivity, those poor early and late had significantly higher scores than
those who had never been exposed to relative poverty (Cohen’s ds = .24-.27), but did not

differ from each other. For SDQ emotional problems and symptoms of depression (measured

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

ybuAdoo Aq paraslold 1senb Aq £z0z ‘6 idy uo /wod (wg uadolwg)/:dny woiy papeojumoq *2T0Z J8quisldas 8T uo 0£0.T0-2T0Z-uadolwa/9eTT 0T se paysiignd sy :usdO (NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

CHILDHOOD ECONOMIC VOLATILITY AND ADOLESCENT MENTAL HEALTH 16

with SMFQ), those never poor had lower scores than those poor early (Cohen’s ds = .12-.17),
but not those poor later. For SDQ peer problems, those in early relative poverty had
significantly higher scores than those late or never below the poverty line (Cohen’s ds = .09-
.29). For hyperactivity/inattention measured with ASRS, the test of pairwise comparisons did
not reveal any differences between groups (all ps > .05), although the ANOVA did show a
main effect (p = .032), and the never poor group had the lowest mean score. This discrepancy

is probably due to the adjustments for multiple comparisons in the Tukey HSD test.

Discussion
In this population-based study in Norway, an affluent country with very low poverty
levels, we find that having experienced relative poverty in childhood is associated with
significantly more symptoms of mental health problems in adolescence, relative to those who
never experienced relative poverty. However, an unexpected exception to this pattern was
found for symptoms of hyperactivity/inattention, where those with the most exposure, had the

fewest symptoms.

Previously, it has been found that accumulated poverty exposures are most harmful
to children’s development [58], suggesting that participants in the ‘chronically poor’ class
should display most symptoms of mental health problems. If early exposure is key [23], there
should be similarities in mental health problems among participants in the ‘chronically poor’
and ‘moving out of poverty’ classes, but if poverty exposure later in childhood is most
important [59,60], we expect similarities in mental health problems in the ‘chronically poor’
and ‘moving into poverty’ classes. Finally, we would expect children in the ‘moving into
poverty’ class to have the most symptoms of mental health problems if declines in income

matter most [22,28].
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For SDQ total score, symptoms of depression and SDQ peer problems, those ‘never
poor’ reported fewer symptoms relative to those moving out of poverty and those in the
‘chronically poor’ group. This may be seen as support for the notion that early poverty
exposure is particularly relevant for development of general mental health, depression and
peer relationship problems. However, for the SDQ total score and depression, there were no
differences within the poverty categories. For SDQ peer problems, those moving into and out
of poverty, had lower scores relative to those in the ‘chronically poor’ category. This finding
suggests that long-term, rather than transient poverty exposure may be most relevant for
development of peer problems. For SDQ emotional problems and conduct problems, there
was a significant difference between the ‘never poor’ and the ‘moving into poverty’ group,
implicating the importance of declining income. However, again, there were no statistically
significant differences within poverty categories, and for conduct problems there were also
differences between those who were ‘never poor’, and those ‘chronically poor’, so alternative

interpretations cannot be ruled out.

A curious finding was seen for symptoms of hyperactivity/inattention, measured with
the ASRS. Here the ‘never poor’ group had lower scores relative to those moving into or out
of poverty, but not relative to the ‘chronically poor’ group. Participants in the ‘chronically
poor’ group also had lower scores relative to those in the transient poverty groups. A similar
trend was also observed when symptoms were measured with the SDQ. Previous studies do
suggest that ADHD is associated with a range of socioeconomic indicators, including poor
economic well-being and poverty [32,61,62], and as such, this unexpected finding warrants

further investigation before firm conclusions can be reached.

In summary, the most consistent pattern of results appeared to be that participants
who never experienced any poverty exposure had lower rates of mental health symptoms

relative to participants with any exposure to poverty, and this pattern of results was confirmed
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across latent class analyses and in analyses using observed data. There was little evidence of
associations between the timing and sequencing of exposure to low income and participant’s

levels or types of mental health problems.

Public health implications

The increase in the proportion of children who grow up in poverty is concerning in
light of the numerous studies that point to adverse short and long term negative consequences
of childhood poverty exposure [e.g., 16,63]. In the current study, poverty exposure was
associated with single-parent households, and more common among those with low parental
education levels and lower parental workforce participation. Studies suggest that reforms or
policies that reduce family unemployment in combination with progressive tax and benefit
systems may be effective in reducing child poverty rates [64]. Based on the findings from the
current study, and many others, it is likely that reducing the number of children exposed to

poverty will also have positive public health effects.

However, poverty influences on youth mental health are mainly indirect [13-16].
This suggests that strategies targeting parental mental health, family conflict, and parenting
practices may also be viable compensatory strategies, as are interventions targeting many
other domains [16]. In doing so, however, it is imperative to not oversimplify the
complexities of poverty and the stressful environment it produces for children and families

[65].

Strengths and limitations

Among the main strengths of the current study are the large sample size and use of
well validated measures of mental health problems developed for use with adolescents. A

particular strength is the register-based information about income that allowed us to capture
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fluctuations in family income variation across childhood. This is the same information used
by the Norwegian government to estimate taxation, and is considered reliable, precise, and of

high quality.

The main aim of this study was to investigate associations between trajectories of low
income and mental health, and as such, we did not assess the factors associated with the actual
trajectories themselves. There are several reasons why families experience fluctuations in
income, such as changes in parental work affiliation or education levels, and structural
changes in the family like divorce or reconstitution [5]. Due to lack of historic information
about such events, factors causally associated with different trajectories were not explicitly
investigated in the current study. Information about mental health outcomes is self-reported
using relatively brief measures. Although adolescents may provide accurate information about
their own mental health [66], there would have been stronger support for the results had more
comprehensive measures such as clinical evaluations been available. Another potential
limitation relates to how we operationalized low income. The below 60% of median income
cut-off has received criticism for being arbitrary, and only indirectly reflecting living
conditions [67]. Still, it is the agreed international measure used throughout the EU [41,42]
and is one of the most prominent and most-quoted of the EU social inclusion indicators. There
are strengths and limitations to both absolute and relative measures of low income, and use of
relative measures, such as those used in the current study, have their merits when used within
countries to identify those at risk of poverty and social exclusion [30]. Still, Norway has low

levels of poverty and economic inequality, which may restrict generalizability of these results.

Non-participation in the study could affect generalizability, with a response rate of
about 53% and with adolescents in schools overrepresented. Unfortunately, non-participation
in survey research is on the rise [68], and non-response is found related to lower

socioeconomic status [69], i.e., official data shows that in 2012, 92% of all adolescents in
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Norway aged 16-19 attend high school [38], compared to 98% in the current study. Previous
research from the former waves of the Bergen Child Study (a longitudinal study nested within
youth@hordaland), has also identified psychological problems as a predictor for non-
participation [70]. As the current sample may be skewed towards better socioeconomic status
and psychological health, the results may be a conservative estimate of the number of

adolescents growing up in poor families and their associated mental health problems.

Finally, latent class analysis is probabilistic in nature, and the uncertainty of
classification into the latent classes is expressed in the probability scale of being in either of
the poverty trajectories at any given time during the period for which income information was
available. As such, the classes may deviate from the results obtained if observed data had
been used instead. However, the pattern of results was largely replicated in robustness checks
using observed data, and the classes were associated with relevant socioeconomic factors in a
meaningful way, increasing our confidence that the latent class approach has captured
meaningful patterns in the income data. Still, the method does not give an indication of the
magnitude of the economic transition (e.g., moving from affluence to poverty may have

greater consequences than moving from relative poverty to poverty).

Conclusion

We used latent class analysis to investigate the association between exposure to low
income in childhood and mental health problems in a large sample of Norwegian adolescents.
No consistent pattern emerged regarding the timing or sequencing of exposure and
associations with particular types of mental health problems in adolescence, rather, having
any exposure to relative poverty in childhood appeared to be positively associated with mental

health problems in adolescence.
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Tables

Table 1. Model fit statistics for 2 through 6 classes. Bold indicates the selected model

(N = 9154).
Number of Sample-size adjusted LMR- Parametric bootstrapped likelihood
classes AlIC BIC Entropy LRT ratio test
2 18480.168 18538.862 0.947 <.001 <.001
3 18103.726 18193.723 0.946 <.001 <.001
4 17808.447 17929.748 0.929 <.001 <.001
5 17728.302 17880.907 0.939 <.001 <.001
6 17702.906 17886.814 0.943 0.078 <.001

AIC: Akaike information criterion; BIC: Bayesian information criterion; LMR-LRT: Lo-
Mendell-Rubin adjusted likelihood ratio test.
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Table 2. Descriptive characteristics of sample stratified by classes of family income

during childhood (N = 9154).

1. Never 2. Moving into 3. Moving out of 4. Chronically
poor poverty poverty poor p

N 8337 210 321 286
Age (Median) 17.34 17.14 17.18 17.33 0.057
Male % (n) 47.1 (3924) 47.6 (100) 49.5 (159) 45.1 (129) 0.742
Foreign % (n) 3.7 (303) 13.5 (27) 15.2 (47) 42.6 (118) <0.001
Single parent % (n)  15.3 (1135) 32.8 (59) 28.6 (78) 29.6 (69) <0.001
Perceived <0.001
economic
well-being % (n)

Poorer than 5.9 (480) 18.4 (38) 14.0 (43) 26.4 (72)
others

Equal to others 67.8 (5501) 60.2 (124) 68.7 (211) 56.8 (155)

Better than 26.3 (2138) 21.4 (44) 17.3 (53) 16.8 (46)
others
Highest education <0.001
in family % (n)

Elementary 3.7 (304) 6.4 (13) 8.3 (26) 10.9 (30)

Intermediate 30.7 (2532) 35.6 (72) 35.4 (111) 31.2 (86)

Higher 46.9 (3859) 34.7 (70) 31.5(99) 31.5(87)

Unknown 18.7 (1541) 23.3 (47) 24.8 (78) 26.4 (73)
Maternal work <0.001
affiliation % (n)

Work 93.4 (7331) 77.3 (143) 81.8 (239) 66.1 (160)

Benefits 3.8 (300) 15.1 (28) 11.6 (34) 20.2 (49)

Other 2.8 (216) 7.6 (14) 6.5 (19) 13.6 (33)
Paternal work <0.001
affiliation % (n)

Work 95.8 (7257) 88.3 (159) 88.5 (238) 76.8 (179)

Benefits 2.8 (212) 8.3 (15) 7.4 (20) 14.6 (34)

Other 1.4 (107) 3.3 (6) 4.1 (11) 8.6 (20)
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Table 3. Mental health variables in adolescence stratified by classes of family income
during childhood (N = 9154).

4.
1. Never 2. Moving 3. Moving Chronically
poor into poverty out of poor
poverty Chi Pairwise

M (SD) M (SD) M (SD) M (SD) square df p comparisons
SDQ Total 10.03 (0.06) 11.28 (0.32) 11.49(0.48) 11.31(0.40) 41365 3 <.001 1<23,4
Emotion 2.99(0.03) 3.28(0.16) 3.52(0.22) 3.29(0.18) 14792 3 0.002 1<3
Conduct 1.41(0.02) 1.57(0.09) 1.69 (0.13) 1.67 (0.10) 19.139 3 <.001 1<3,4
Hyper 3.92(0.02) 4.29(0.14) 4.32(0.20) 3.70(0.17) 12.019 3 0.007 1<2,3;2>4;3>4
Peer 1.71(0.02) 2.15(0.11) 1.95(0.15) 2.65(0.13) 77107 3 <.001 1<2,4;2<4;3<4
Depression 5.77 (0.07) 6.74(0.41) 6.68(0.52) 6.86(0.51) 15843 3 0.001 1<24
ADHD 26.82 (0.12) 27.72(0.68) 28.48(0.93) 25.74(0.88) 5.667 3 0.129 -
Inattention 14.49 (0.08) 14.92(0.43) 15.33(0.60) 13.63(0.53) 4.704 3 0.195 -
Hyperactivity/ 11.44 (0.06) 11.81(0.37) 11.60(0.50) 10.58 (0.48) 3.96 3 0.266 -

impulsivity
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Figures

Figure 1. Latent classes across 7 time points from 2004 to 2010 (N = 9154).

Figure 2. Association between relative poverty class and symptoms of general mental
health problems

Note. Point represent mean, error bars 95% confidence interval. Note: Scale on Y-axis is
not the same across panels A and B.

Figure 3. Association between relative poverty class and symptoms of depression and
ADHD

Note. Point represent mean, error bars 95% confidence interval. Note: Scale on Y-axis is
not the same across panels A, B, and C.

Supplementary figure 1. Association between relative poverty class and demographics.
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Figure 1. Latent classes across 7 time points from 2004 to 2010 (N = 9154).
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